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Abstract
Manuscript Type: Empirical
Research Question: The interest in promoting diversity in corporate governance is increasing gender equality on boards. Even so, previous research shows that women are underrepresented on boards of directors. We explore how an increasing presence of women on boards reduces gender pay disparity among non-executive directors (NEDs).
Research Findings: Our results indicate that for boards to reduce the gender pay disparity among NEDs, women need to reach a critical mass of 33 percent of board members. Additionally, we find that women’s presence on influential committees further reduces the gender pay disparity among NEDs.
Theoretical/Academic Implications: We use critical mass and social identity theories to explain the impact of women directors on NEDs’ remuneration in a sample of 365 companies listed on the London Stock Exchange over 16 years (1999-2015). Our findings indicate the importance of reducing gender pay disparity as a tool to promote gender equality on boards. 
Practitioner/Policy Implications: This study provides evidence on the importance of corporations including gender diversity on board committees to reduce gender pay disparities at the board level.  
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1. Introduction
The debate on gender differences in corporations, such as the gender pay gap, gender biases in selection processes, and gendered expectations, among others, has received significant scrutiny from academics and the media. Although these differences are well documented, the reasons behind them are not fully understood; therefore, the strategies needed to tackle this gap are still uncertain. These differences are even less researched at the board level, where relationships and social capital are key elements in the selection process and board composition (Nielsen and Huse, 2010).
In this paper, we examine the gender pay disparity at the board level and the determinants of this among non-executive directors (NEDs). We use social identity (Tajfel and Turner, 1986) and critical mass (Kanter, 1977) theories to understand the role of women directors and gender diversity on boards on NEDs’ remuneration. We find critical mass representation of women, that is, a representation of women in those groups beyond 30 percent on the overall board and committees, to be a determinant in reducing the gender pay disparity between men and women NEDs.  
Despite the rich literature on gender pay gaps, especially among corporate executives (Gawel and Bernsen, 2011; Geiler and Renneboog, 2015), there has been little research on these inequities among board members (Goh and Gupta, 2016). A few studies have analyzed how the integration of women on boards affects pay differences among directors (Hahn and Lasfer, 2011; Shen, 2005), but little academic attention has been given to differences in compensation among NEDs within the same board. 
Pay disparity among board members has been shown to have a negative effect on firms’ performance (Zalewska, 2014). Increasing the number of women directors is positively associated with firms’ transparency (Cook and Glass, 2018) and can reduce pay inequality at the C-suite level and among executives (Shin, 2012), which can stimulate better performance at the executive level (Zalewska, 2014). The presence of women directors is also shown to decrease conflict and improve the quality of board processes (Nielsen and Huse, 2010). Interestingly, even after their board presence is increased, women do not reach senior positions proportionately to men on the same boards (Bozhinov et al., 2019). This indicates women face a corporate glass ceiling. 
Despite affirmative action policies, only recently have women joined boards as NEDs. The role of NEDs on boards is to “bring an independent judgement to bear on issues of strategy, performance and resources including key appointments and standards of conduct” (Cadbury, 1992; recommendation 4.11). NEDs in the UK, as independent advisors and supervisors of the executive directors, see their fees determined by either the board or shareholders. Their remuneration is based on a fixed fee (Hahn and Lasfer, 2011), to which additional amounts are added based on duties, such as participation on different board committees. NEDs rely on their social, economic, and political capital for board appointments, and given NED independence from the company activity, they should be appointed on similar terms. However, despite the assumption of remuneration being firm-specific, Guh and Gupta (2016) find that differences in NEDs’ remuneration between and within boards are also attributable to individual characteristics. 
In the UK, women accounted for 33 percent of NEDs at FTSE-100 companies in 2017, up from 15 percent in 2007. This growth also shows slight progress in terms of senior board positions: women NEDs’ presence on boards has increased but with limited access to positions of high responsibility (Terjesen and Singh, 2008), with only six women CEOs in 2017 (Vinnicombe et al., 2017). 
Social identity theory provides a frame to understand some of these differences. According to this theory, when women are considered an out-group within a group, their influence and their opportunity to hold a relevant position remain limited (Kanadlı et al., 2018). Therefore, to affect board decisions and reduce gender pay gaps, women should be represented on boards beyond the level of critical mass (Kanter, 1977; Torchia et al., 2011). This level, defined as at least 30 percent of board members, is the point at which out-groupers should become relevant members. However, women NEDs continue as out-group members, holding basic NED positions without reaching influential committees (Bilimoria and Piderit, 1994) or being appointed to relevant board positions (Bozhinov et al., 2019). 
Our results show that simply increasing the presence of women on boards is not sufficient for reducing NED gender pay disparities. To do so would require that women directors be represented beyond 30 percent and sit on influential committees. Boards in which women are representative in numbers and hold relevant positions offer equal opportunities to men and women NEDs, reducing the gender pay disparity.
The contribution of our research is twofold. First, we contribute to the critical mass literature by shedding light on the importance of accepting more women as in-group directors to reduce gender pay disparity among NEDs. Specifically, our analysis tests the turning point when women start moving from out-group to in-group board members, and we find this point to be 33 percent, which reinforces previous analysis in the field (Konrad et al., 2008; Torchia et al., 2011). Our results are further supported by the argument that basic positions at the board level tend to be shared equally among men and women, but influential ones and committees are under the control of incumbents, usually men directors, which is the source of gender pay disparity among NEDs. For women NEDs to be equally paid, women on boards need to be sufficient in number and appointed to relevant roles. Gender pay disparity among NEDs reflects a structural inability to include all voices in strategic decision-making (Bosch, 2015). 
Second, we contribute to social identity theory by confirming the importance of moving women beyond tokenism (Guldiken et al., 2019). By increasing in number, voice, and influence, women on boards become influential and can moderate gender pay disparity among NEDs. Only when women directors can reach positions of high responsibility are boards able to change the trend. 
2. Theoretical background and hypotheses development
Limited research has focused on NEDs’ remuneration (Hahn and Lasfer, 2011; Hempel and Fay, 1994; Shen, 2005), and this usually addresses the importance of linking it to direct compensation (Roberts et al., 2005) or company stocks (Shen, 2005). As “corporate governance guidelines in many countries are not specific on the determinants of non-executive director compensation” (Hahn and Lasfer, 2011, p. 591), the main determinants behind NED compensation are not clear, related to their duties, time, or commitment. In many European countries, NED remuneration is fixed (Hahn and Lasfer, 2011), determined by NEDs’ duties and time (this is also the case in the UK; Cadbury, 1992). NED remuneration in the UK is “almost entirely cash-based, with no performance-related elements, suggesting that the remuneration is set ex-ante” (Goh and Gupta, 2016, p. 380).  
Gender pay gaps remain largely unexplained and are even present in corporations’ C-suites (Elkinawy and Stater, 2011; Rubery et al., 2005). At the board level, remuneration, especially in listed companies, is publicly available. However, if we look at the average remuneration figures between men and women on boards, there is a persistent gender pay gap (Alkadry and Tower, 2006; Bertrand and Hallock, 2001; Grove et al., 2012). This way, women directors participate on boards but still do not fully benefit from the incumbents’ privileged positions (Adams et al., 2009; Main and Gregory-Smith, 2018).
2.1. The role of boards in reducing gender pay disparity
Boards are composed of individual directors whose interactions and behaviors define their decision-making (Huse et al., 2011). Social identity theory (Tajfel and Turner, 1986) suggests that groups categorize their members as in-group and out-group based on salient differences, such as gender, race, and ethnicity (Ashforth and Mael, 1989). Those categorized as in-group are seen as more reliable, trusted, and listened to, whereas out-group members are less influential, given their limited integration within the majority group (van Knippenberg and Schippers, 2007). Applying social identity theory to boards and their gender composition, we could infer that the previous male majority on boards would try to exclude newcomers, women in our case, from the powerful in-group and would hire and promote men candidates (Beckman and Phillips, 2005). As women remain minorities on boards, they are not usually heeded by the rest of the group (Scholten et al., 2007) and are sometimes positioned as tokens (Elstad and Ladegard, 2012). This unequal distribution of responsibilities within the board limits discussion (Foddy and Smithson, 1996) and tilts decisions to the most prominent group (Kameda and Davis, 1990). As expected, these women directors tend to occupy less relevant positions on boards (Burgess and Tharenou, 2015), which limits the promotion of women against the “good old boys” (Bilimoria and Piderit, 1994). “However qualified they [women] are, tokens become the subject of excessive scrutiny, their differences from men are highlighted and exaggerated, and their attributes are distorted so that they become trapped in stereotypical roles” (Bilimoria and Piderit, 1994, p. 1457). The roles women undertake are usually baseline positions at the board level, thus creating gender pay differences (Schneider et al., 2019).
A follow-up of social categorization theory, recategorization theory (Gaertner et al., 1989) indicates how women directors might become in-group members. The process of recategorization implies that out-group members can be integrated as in-group if they focus on other non-salient characteristics by which they see themselves as equals (Zhu et al., 2014). An increasing female presence on boards would help in the recategorization of women as in-group members and reduce the gender pay gap (Cook et al., 2019). A higher proportion of women could help reduce the perception they hold a minority within the board and increase their bargaining power (Cohen and Broschak, 2013; Pfeffer and Salancik, 1978). 
The more women on a board, the less remarkable they are and the more integrated they will be into decision-making (Cook et al., 2019), increasing their possibility of occupying senior positions (Broadbridge, 2008). In the case of NEDs on the board, Li and Wearing (2004) find that women NEDs are less likely to gain a chair or member position on the most important committees, such as the audit and remuneration committees. This makes the case for women NEDs even more important to analyze. Since NEDs’ remuneration is based on their responsibilities and time commitment, the more women are represented at the general board level, the more capacity they will have to impact NEDs’ pay. As a result, we could expect that an increasing presence of women on a board of directors could reduce pay inequity among NEDs (Greve and Mitsuhashi, 2007). Therefore, we propose the following hypothesis: 
H1: An increase in the presence of women on boards is associated with a reduction in the gender pay disparity among NEDs.
The mere presence of women on boards might not be enough to correct pay disparities at the board level. According to Childs and Krook (2006), out-group members need to reach a certain percentage within institutions to “act” as a group and thus change the group dynamics. When women represent more than 30 percent of the board (Kanter, 1977; Torchia et al., 2011), the process of recategorization to the in-group (Zhu et al., 2014) might start. In our case, when women hold more than 30 percent of seats (Dahlerup, 2007; Kanadlı et al., 2018), women NEDs are more likely to be in-group members (Brieger et al., 2019; Joecks et al., 2013), and gender pay disparities among NEDs should be further reduced. Although there is limited information about women’s specifics dynamics at the board level (Adams and Ferreira, 2009), previous research has found that board dynamics change when a minority group reaches majority status (Konrad et al., 2008). 
Indeed, Childs and Krook (2006) and Dahlerup (2005) indicate very relevant implications for women reaching critical mass in institutions. On one side, reaching critical mass numbers—more than 30 percent of the board—would allow the creation of “supportive alliances” among women. On the other side, it could allow these women to impact and contribute to decision-making within the board, preventing them from becoming tokens. “Many female directors self-identified with women as their in-group. This was the basic condition for all female directors who took action to promote gender equality in their organization. However, it was not a sufficient condition for such action. If the organizational context was perceived as unsupportive, female directors only took action if they were experienced directors” (Kirsch, 2021, p. 26). 
Konrad et al. (2008) show how moving beyond critical mass for women enhances benefits for the group, such as incorporating different perspectives, expanding discussions, raising tough issues, and developing more collaborative leadership. Therefore, we predict test the following hypothesis:
H2: An increase in the presence of women on boards beyond critical mass figures (30 percent) would reinforce the reduction in gender pay disparity among NEDs.
2.2. The importance of women reaching relevant positions 
According to the UK Corporate Governance Code 2018, chairmen’s and NEDs’ fees are approved by the board on the recommendation of the CEO. The chairs of the nomination, audit, and remuneration committees and the senior independent directors are paid an additional fee to reflect their extra responsibilities and time commitment. 
Vieito (2012) has already shown the importance of gender on who leads the company; according to his findings, female CEOs offer higher company performance and a smaller compensation gap between the CEO and vice presidents (VPs) than companies managed by a male CEO. Kirsch (2021) finds that when women join nomination committees, they create awareness around gender equality concerns. Previous research has already shown how women on board committees significantly impact companies’ financial results (Green and Homroy, 2018). Alkalbani et al. (2019) find that when women sit on the remuneration committee, they can have a more significant role in dissenting on say-on-pay: “women on boards and key subcommittees after the Davies Report have had more confidence in understanding their role and hence more power in influencing firms’ practices, including remuneration policy” (op. cit. p. 395). Therefore, we expect that:
H3: An increase in the presence of women on board committees is associated with a reduction in the gender pay disparity among NEDs.
Kanter states that women need to adopt critical actors’ roles while gaining critical mass (Kanter, 1977). These actors are in charge of critical acts, including engaging in actions so minorities will be heard and included in decision-making (Dahlerup, 1988). When Childs and Krook (2006) develop Dahlerup’s (1988) proposal, they explain “these acts include the recruitment of other women, the introduction of quotas for women and new equality legislation and equality institutions … to improve the situation for themselves and the whole minority group” (op. cit. p. 731). 
Previous results from the field show how women directors are linked with greater firm transparency (Cook and Glass, 2018). This should also help to reduce the difference in payments beyond the C-suite level—women’s presence on the committee is also associated with a reduction of pay gaps among top executives (Shin, 2012). Women directors can potentially use their positions to affect board decisions (Pettigrew and Mcnulty, 1995). The women on these committees hold more power “to get things done the way one wants them to be done” (Salancik and Pfeffer, 1977, p. 14). Through reaching senior board positions, women can begin recategorizing themselves and other incoming women as in-group members (Guldiken et al., 2019). The visibility of these powerful women on the board will increase the perception of the company and the board as being more diverse, reducing the possibility of having broad pay gaps and balancing the roles between men and women directors (Galbreath, 2011; Glass et al., 2016). 
Women are underrepresented on the most influential board committees (Alkalbani et al., 2019; Bilimoria and Piderit, 1994; Kesner, 1988), which is especially critical for women’s potential power within boards as these groups are responsible for board effectiveness and corporate functioning (Schmidt and Brauer, 2006). Studies by Bilimoria and Piderit (1994) and Kesner (1988) show different views of women on strategic committees. Kesner (1988) indicates that women are underrepresented on nomination committees due to being less experienced than men in similar positions. Conversely, Bilimoria and Piderit (1994, p. 1471) find that this underrepresentation comes from “a consistent pattern of sex-based bias.” However, whether these women are part of the remuneration, or the nomination committees will determine board compensation and women’s influence on boards. Therefore, not all NEDs are paid the same: those who lead or are part of different committees receive additional pay. The responsibility assigned to these women also influences remuneration outcomes beyond tokenism (Ely and Thomas, 2001). 
When a board is more than 30 percent female, both executive and NEDs, this critical mass of women can indeed change board dynamics and perceptions by being actively involved in decision-making (Alkalbani et al., 2019). Moving beyond critical mass numbers would be important both for women’s visibility and their responsibilities. A critical mass of women on boards should make group boundaries more permeable and reduce competition between incumbents and the new women members (Ellemers, 1993). Therefore, we could infer that:
H4: When the presence of women on boards exceeds critical mass figures, an increase in the presence of women on committees reduces gender pay disparity among NEDs.
The following model (see Figure 1) explains the rationale behind the hypothesis and the interactions between women on boards and gender pay disparity. 

3. Research design 
The UK has no mandatory policies on the presence of women on boards or on their remuneration. However, the UK government has made an effort, in terms of transparency and communication, to assist in the promotion of women on boards. In 2011, the UK government reported a low representation of women on FTSE boards in the Women on Boards Report (otherwise known as the Davies Report). This report indicated a target of 25 percent membership of women on boards, which was successfully achieved by 2015. Recent years have seen considerable progress in incorporating gender diversity on boards, and the figure is expected to reach 33 percent by 2020. However, as established by the follow-up Hampton-Alexander Review, published in November 2016 and confirmed by Vinnicombe, Sealy, and Laure (2017), only 8 percent of chair positions were held by women NEDs in 2017. Affirmative policies adopted by governments have supported women in overcoming the first glass ceiling; the proportion of women on boards has been documented to have increased in the past decade. However, Bozhinov et al. (2019) show that while women managed to overcome the first glass ceiling, they are underrepresented in the (vice) chair positions on the board, and the degree of underrepresentation has increased in past years. 
Moreover, in an effort to enhance transparency, since 2013, the UK government has required companies to disclose, in their annual reports, gender-disaggregated figures on board directors, senior managers, and total employees (University of Exeter, 2018). The UK also introduced Gender Pay Reporting Regulations, which came into effect on 5 April 2017. Even after all these initiatives, men directors earn, on average, 50 percent more than women directors, as can be ascertained from a preliminary screening over the period 1999-2010. 
3.1. Data Set 
We use a sample of public companies listed on the London Stock Exchange to explore the linkage between gender diversity and gender pay disparity among NEDs. We collect firms’ financial and market information from Thompson Datastream and data on corporate governance and directors from BoardEx. Our final sample includes all firms for which these two sources have information, for 1999 to 2015. We have chosen this study period to include as many companies as possible from Datastream and BoardEx.[footnoteRef:2] Significantly, this is a period in which codes of governance called for increased independence (i.e., typically proxied by NEDs). During this time frame, the UK Code of Governance demanded increased emphasis on directors’ accountability and continued to push for non-executive representation on boards and increased women representation in director positions—which was passed in 2011, with a first compliance audit date in 2015 (Doldor and Vinnicombe, 2015).  [2:  BoardEx provides the most comprehensive data set starting from 1999. ] 

We exclude firms without women directors at the board level from our analysis. We also eliminate observations for which data are not available for at least five consecutive years.[footnoteRef:3] We end up with an unbalanced panel of 365 firms and 2,764 firm-year observations. [3:  We use the system generalized method of moments (GMM) estimator for the analysis, which requires having at least five consecutive years of data: at least four consecutive years are needed to test for the lack of the second-order serial correlation when estimating by the GMM. In addition, one year is needed to eliminate individual heterogeneity by taking first differences of the variables (Arellano and Bond, 1991). ] 

3.1.1. Dependent variable
Gender Pay Disparity is our dependent variable; it measures the gender pay disparity among NEDs. We compute gender pay disparity in two steps. First, we divide the average total annual compensation of women NEDs by the average total annual compensation of men NEDs for each company each year. By doing this, we simply compute a percentage of women NEDs’ remuneration relevant to that of men NEDs; i.e., if it is 0.6, a woman NED receives, on average, only 60 percent of what a man NED receives. Hence, lower values indicate high disparity, and high values indicate low disparity or more equal pay. To facilitate interpretation of results, we subtract our calculated disparity value from one in the second step. This leads to the inversion of the disparity measure computed in the first step with lower values, indicating a lower pay disparity and vice versa. As all members of the board can equally participate in board activities and they are already directors, we understand that within this group, directors show similar attitudes and skills. We calculate Gender Pay Disparity using total annual compensation for NEDs. To capture NEDs’ time commitment, we also include a variable—Busyness—to control for NEDs’ duties and responsibilities to the board.
3.1.2. Independent variables
Board gender diversity, Gender, is measured by using the proportion of women directors at board level[footnoteRef:4] linked to the measure used by Davies (2011) on gender diversity on UK companies’ boards.  [4:  We also use Blau’s (1977) index for the robustness test later in our analysis. ] 

Compensation/nomination committee gender diversity is measured by variables GenderComp and GenderNom. For consistency, we define compensation/nomination committee gender diversity in the same way as Gender and measure it as a proportion of women directors on each compensation/nomination committee. We chose these two committees based on previous literature that identifies women most likely to be appointed to nomination, compensation, and audit committees when controlling for the level of experience (Vafeas, 2000). Becoming a member of the audit committee typically requires previous financial expertise (Bozhinov et al., 2019), so we exclude audit committee participation from our interest variables. 
Women’s critical mass, Critical Mass, is an independent variable that is equal to one if at least 30 percent of directors on a board are women (Brieger et al., 2019; Dahlerup, 2007; Joecks et al., 2013).  
To test Hypothesis 1b, we also include the squared term of the gender diversity measure, Gender2. We include the quadratic term of gender diversity in our model because we expect the relationship between gender diversity and pay disparity among NEDs to be non-linear (de Luis-Carnicer et al., 2008). 
3.1.3. Control variables 
Board Age. Older directors generally have more executive and board experience, but younger directors may bring unique skills to the boardroom to help navigate a fast-changing corporate environment (Barrett, 2017). Goh and Gupta (2016) attribute the negative correlation they find between age and NED compensation to older directors who may be less competitive in the current markets. We use the average of all directors’ ages as our measure of each board’s age.
Education. Hambrick and Mason (1984) suggested that executives’ educational background provides an indication of their knowledge and skill base. Hitt and Barr (1989) found that managers with higher levels of formal education made different managerial compensation decisions from those with less formal education. Goh and Gupta (2016) find mixed results when they study educational qualifications. Because prior evidence is mixed, we use the average number of directors’ educational qualifications as our measure of board education. 
Experience. We measure professional board experience using the average number of years served by board members on public companies’ boards. Fama and Jensen (1983a) establish outside board experience as a proxy for directors’ external legitimacy and reputation. Goh and Gupta (2016) find a positive correlation between prior board experience and NED remuneration. 
Busyness. Ferris et al. (2003) define a director as busy if they serve on three or more listed companies. We use Busyness as a control variable for NEDs’ time commitment to the board, since the dependent variable, Gender Pay Disparity, measures annual rather than hourly compensation. 
Board Network is critical for both individual and organizational effectiveness (Inci et al., 2017). Men are found to benefit more from establishing networks than their women counterparts (Fang and Huang, 2017). Clatcher et al. (2021) suggest that information flow among common-gender CEOs and not a critical mass of women is more empowering to women on boards. We measure board network as the average network size of all board members, where the network size of selected individuals is the number of overlaps through employment, other activities, and education (BoardEx). 
We include board Tenure as the average number of years served by board directors on a board. Tenure is positively related to compensation (Goh and Gupta, 2016). 
We also use Nationality as a variable to grasp the boards’ national mix as a variable to control for the proportion of UK directors over the total number of members of the board. International directors are rewarded more than national UK directors, and they are likely to be appointed to board committees or hold senior board positions (Goh and Gupta, 2016). 
We define Board Size as a natural logarithm of the total number of directors sitting on a board. While Forbes and Milliken (1999) argue that board size is positively associated with manpower and expertise, Eisenberg et al. (1998) and Forbes and Milliken (1999) claim that board size negatively impacts board cohesion. 
We also control for board independence, as independent directors are an important part of an effective corporate board (Cadbury, 1992; Fama and Jensen, 1983b). We measure board independence, Independence, as a proportion of the total number of independent NEDs on a board. 
Lastly, we use a CEO/chair duality, Duality. We define CEO-chair dummy as equal to one if a CEO is also a chairperson of the board and zero otherwise. Because the separation of the positions of board chair and CEO are recommended as a sign of good corporate governance practice (Cadbury, 1992), being a chair and CEO at the same time may be perceived as an excessive concentration of power, which, in turn, can affect all directors’ compensation. 
We include two company controls as well: Company Size and Company Performance. The first measures firm size as a natural logarithm of a company’s total assets, and for company performance, we use the natural logarithm of net income. Bugeja et al. (2016) find a positive relationship between company size and complexity and NED compensation, but they do not document gender differences. Belcredi and Bozzi (2019) find that NEDs remuneration is strongly dependent on company size. 

Model specification 
We estimate variants of the following model: 

where subscript i refers to the firm and subscript t refers to the year. The dependent variable is Gender Pay Disparity. 
We use for our analysis a system dynamic generalized method of moments (GMM-system) estimation technique, which has become increasingly popular in social sciences research (Uotila et al., 2009; Vagnani, 2015). The GMM-system allows for a short panel, good external instruments, fixed effects, and a first-order autoregressive error term (Blundell et al., 2000; Bover and Arellano, 1995; Walrave et al., 2017). By employing multiple instrumental variables, the GMM-system estimator controls for firm-specific effects, as well as for possible sources of endogeneity between dependent and independent variables, without biasing the estimates (Vagnani, 2015). Roodman (2007) recommends using all regressors and their lags as instruments. Therefore, we treated almost all variables as predetermined (Uotila et al., 2009), with the exception of year dummies, which are all treated as exogenous variables. 
Given that we use GMM-system to estimate our empirical specifications, we perform several tests to check for the potential misspecifications of our models. First, we use the Hansen J statistics of overidentifying restrictions to check for the validity of the instruments chosen. Second, we use m1 and m2 statistics, developed by Arellano and Bond (1991), to test for the lack of second-order serial correlation in the first-difference residuals, and find no such problem in our model. Finally, we run three Wald tests: z1 is a test of the joint significance of reported coefficients; z2 is a test of the joint significance of the dummy variables; and z3 is a test of the joint significance of the time dummy variables (not reported for brevity). 
4. Main results 
4.1. Descriptive statistics
Table 1 provides summary statistics for the full sample. Gender Pay Disparity equals 0.78 and indicates that a woman NED receives 78 percent of her male counterparts’ compensation; and 1-gender pay disparity is 0.22, which corresponds to the 22 percent difference between women’s and men’s compensation. On average, compensation committees comprise 27 percent of women directors, and nomination committees have 22 percent of women. The average board size is around eight directors; boards employ 57 percent of independent directors. The average age of directors is 55 years, and 77 percent of directors are British nationals. 
Table 2 provides summary statistics and results of mean-difference tests. Panel A reports mean values for two alternative subsamples: before and after the Davies Report of 2011. Gender diversity at board and committee levels increased after the publication of the report. There is also some improvement in gender pay equality, with women receiving more equal compensation after 2011. 
Panel B reports different directors’ characteristics and provides results of mean-difference tests of these characteristics between women and men directors. Women directors are, on average, younger than men directors by 2.7 years; women have more qualifications but fewer years of experience as board members; women have sat on the same number of boards since their first directorship. Only 31 percent of men directors are “busy,” whereas 80 percent of women directors sit on three or more boards. Women directors have lower average tenure as board members and are far less represented on compensation and nomination committees. 
Panel C reports a difference in compensation between women and men directors at the level of nomination and compensation committee within the board. Women directors who serve on compensation and nomination committees receive, on average, significantly lower compensation.  
4.2. Regression results
Hypothesis 1 predicts that board gender diversity narrows the pay disparity between men and women NEDs. Table 3 presents the results of the multiple regressions. Model 1, the main model, describes the relationship between gender diversity and our measure of gender pay disparity. Gender diversity coefficient is positive and statistically significant (= 0.664, p<0.05). The positive sign indicates that with the increase in the proportion of women directors the gender pay disparity also increases. This is contrary to our Hypothesis 1. 
Hypothesis 2 predicts that board gender diversity will have a stronger negative impact on the gender pay disparity when the presence of women directors reaches a critical mass. In Model 2, the effect of the critical mass dummy is negative and statistically significant (= -0.005, p<0.05). In Model 3, we add the interaction term (Gender x CritMass) and find that it is negative and statistically significant, supporting Hypothesis 2 (= -0.183; p<0.001). As predicted, we find a decrease in gender pay disparity among NEDs when the number of women board directors reaches critical mass (30 percent).
We further investigate the impact that critical mass has on the gender pay disparity and include quadratic term of gender diversity in our model (Model 4). The coefficient of Gender is positive and statistically significant (= 0.106; p<0.05). However, the coefficient of the quadratic term of gender diversity is negative and statistically significant (= -0.159; p<0.01). This is a clear indication of the non-linear relationship between gender diversity and gender pay disparity among NEDs. To find the exact value of the proportion of women directors on boards that causes this change, we take the first derivative with respect to gender diversity and equate it to zero. Solving this equation, we find that to minimize the gender pay disparity among NEDs, the proportion of women directors at the board level must be approximately 33 percent. We find this to be the threshold, which is aligned with the theoretical definition of critical mass.
Table 4 presents regression models for Hypothesis 3, which suggests a negative impact on gender pay disparity among NEDs from the participation of women on board committees. Model 5 shows that the coefficients of gender diversity on committees are negative and significant (_GenderComp= -0.075; _GenderNom= -0.134; p<0.05), supporting Hypothesis 3 and suggesting that an increase in women representation on committees narrows the gender pay disparity among NEDs. 
Models 6 and 7 test Hypothesis 4, which predicts a more significant effect of gender diversity at committee level if women representation on a board reaches critical mass level. In these models, we add the interaction term for the committee gender diversity (Gender Comp/Nom x Critical Mass) and find support for Hypothesis 4. The coefficients of the interaction term are negative and statistically significant (6= -0.063; p<0.05; and 7= 0.089; p<0.01), suggesting that a committee’s gender diversity is more effective in decreasing gender pay disparity among NEDs if women representation on a board reaches the critical mass level. 
5. Discussion and conclusions
Structural dimensions of boards, such as the roles undertaken by women, can affect organizational and board goals (Post and Byron, 2015). Gender pay disparity is just one of the main sources of inequality at the board level. In this study, we show that increasing the proportion of women on boards to more than 33 percent has a positive effect on reducing pay inequalities among NEDs. Furthermore, we show that pay disparity is reduced by including more women on strategic committees at the board level.
Our main results indicate that, for women to be considered as in-group directors and to strike the same opportunities within the board as their men counterparts, they need to reach a critical mass level (30 percent), as well as to belong to strategic groups, such as nomination or compensation committees. When women do not reach this critical mass level, they remain tokens (Kanter, 1977) within boards, that is, stereotyped and either invisible or highly scrutinized, and with limited voice (Kramer et al., 2007). The low impact of tokens reduces their possibilities for supporting other women (Duguid et al., 2012; Ely, 1995).
Diversity, in gender specifically, has been shown to be beneficial for board dynamics (Adams and Ferreira, 2009; Bjornali et al., 2016; Nielsen and Huse, 2010; Ruigrok et al., 2007; van der Walt and Ingley, 2003). The idea that women are incorporated into boards but do not get appointed to the best-paid positions shows a kind of inequality that transparency cannot control. Women remain as out-group directors within UK boards. This minority situation places them as out-group members, not reaching highly visible and relevant positions, such as board committees, which is a source of influence on the gender pay disparity among NEDs. As social identity theory predicts, women remain as a separate group within boards, because of the potential separation—or competition—between men and women directors. 
Critical mass theory provides a potential solution to this separation, as increasing the presence of women beyond 30 percent allows women to become recategorized as in-group members. This recategorization has two strong implications. First, it opens the door for women to become more influential on boards, that is, to reach the committees and reduce the gender pay disparity of NEDs. This could have consequences on how decisions are made within boards, as both men and women would be heard and participate in decision-making, enhancing the benefits of diversity. In addition, after this tipping point of 30 percent is reached, women on boards begin to have access to relevant and visible positions, such as nomination and compensation committees, and gender pay disparity is significantly narrowed.  
This paper does not come without limitations. We lack primary data information about how men and women directors make decisions on new members and how they feel about the gender pay disparity. Future research should investigate the process by which women are appointed to these NED positions and how they achieve relevance on boards. Furthermore, the increasing presence of women on more boards might point toward an assumed tokenism (Huse, 2012) and symbolic compliance by corporations (Short and Toffel, 2010). The busyness of women on boards (Öberg, 2021) needs to be further researched as a potential barrier to women achieving more visible and influential board positions. The pressure for compliance with gender norms might put women in baseline positions on boards at a younger age than men (Zhu et al., 2014). Companies’ need to comply and how they decide to appoint women to boards should be further researched.    
Because we intentionally chose as our setting the UK, a country with a non-mandatory approach to increasing women on boards, our results are limited to this setting. Future research attempts would greatly benefit the field if they were done in countries with different views on gender diversity on boards. 
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Table 1. Means and standard deviations[footnoteRef:5]  [5:  This table presents descriptive statistics of the key variables. Variable definitions are provided in the Model specification section.   N=365. * p < 0.05
] 

	

	Mean
	SD

	1.Gender Pay Disparity
	0.22
	0.35

	2.Gender
	0.19
	0.09

	3.GenderNom
	0.22
	0.15

	4.GenderComp
	0.27
	0.17

	5.Age
	54.97
	4.76

	6.Education 
	1.74
	0.61

	7.Nationality
	0.77
	0.25

	8.Experience
	2.87
	1.65

	9.Busy
	0.26
	0.20

	10.Network
	815.87
	507.58

	11.Tenure
	5.62
	2.96

	12.BoardSize
	7.77
	1.43

	13.Independence
	0.57
	0.24

	14.Duality
	0.18
	0.38

	15.Company Size
	13.37
	2.50

	16. Company Performance 	Comment by RALUCA VALERIA RATIU: Missing Values for Company Performance
	
	



Table 2. Univariate analysis: Means and means’ difference tests1.
Panel A: Means for two subsamples: before and after the Davies Report (2011). 
	Variable
	Before Davies Report
	After Davies Report

	Gender
	0.18
	0.21

	Gender Nom
	0.20
	0.24

	Gender Comp
	0.26
	0.28

	Gender Pay Disparity 
	0.22
	0.18



Panel B: Difference in characteristics between women and men directors on a board.
		Women   	Men   		Difference    	(t-value) 
Age         		52.91  		55.61     		-2.70***      	-20.57   
Education  	  1.90   		  1.71      		 0.18***       	   9.74    
Experience     	  2.19   		  3.07     		-0.88***      	-19.94   
Expertise       	  3.59   		  3.61     		-0.02         	  -0.37   
Busyness    	  0.80   		  0.31      		 0.49***       	 55.07   
Tenure      	  4.11   		  5.96     	 	-1.85***      	-25.18   
Gender Comp     	  0.27   		  0.73     		-0.46***      	-75.95   
Gender Nom       	  0.22   		  0.78      		-0.56***               -103.95  
Panel C: Difference in compensation between women and men directors on compensation and nomination committees. 
                		 Women     	Men     	Difference      (t-value) 
Gender Comp     	 	  50.28    		79.89      	 -29.61***      -5.90   
Gender Nom       	    	  53.32                   186.21      -132.89***      -6.20   
1 This table presents a univariate analysis of the key variables. Variable definitions are provided in the Model specification section.  Compensation level is in thousands of GBP. *** indicates significance at 1% level. 

Table 3. Regression results: Effect of gender diversity on gender pay disparity[footnoteRef:6]  [6:  This table presents results for the effect of gender diversity on gender pay inequality among NEDs using dynamic system GMM estimation technique. Variable definitions are provided in the Model specification section. *, **, *** indicates  p<0.05, p<0.01, and p<0.001respectively.] 


	
	M1
	M2
	M3
	M4
	

	
	Gender pay dispar
	Gender pay dispar
	Gender pay dispar
	Gender pay dispar
	

	Gender Pay Disparity t-1
	 0.392***
	 0.391***
	 0.293***
	 0.395***
	

	Gender
	 0.664*
	 0.668*
	 0.361*
	 0.106*
	

	Critical mass
	
	-0.005*
	-0.003*
	
	

	Critmass x gender
	
	
	-0.183***
	
	

	Gender2
	
	
	
	                 -0.159**
	

	Age
	 0.039***
	 0.030***
	 0.042***
	 0.040***
	

	Education
	 0.015
	 0.011
	 0.013
	 0.011
	

	Nationality
	 0.065
	 0.063
	 0.063
	 0.062
	

	Experience
	 0.011
	 0.015
	 0.014
	 0.016
	

	Busyness
	 0.029
	 0.026
	 0.026
	 0.023
	

	Network
	 0.001
	 0.001
	 0.001
	 0.001
	

	Tenure
	 0.025
	 0.021
	 0.019
	 0.011
	

	Board Size
	 0.099
	 0.101
	 0.121
	 0.063
	

	Independence
	 0.070
	 0.067
	 0.059
	 0.147
	

	Duality
	-0.007***
	-0.008***
	                - 0.007***
	-0.007***
	

	CompanySize
	 0.048*
	 0.050*
	 0.033**
	  0.044*
	

	CompanyPerformance
	 0.044**
	 0.050**
	 0.059**
	  0.044**
	

	Const

Year dummy 

	 0.113***
 
 Yes
	 0.111***
 
 Yes
	 0.099***
 
 Yes
	 0.121***
 
 Yes
	

	Hansen_J
	 0.959
	 0.955
	 0.845
	 0.945
	

	N
	 2764
	 2764
	 2764
	 2764
	



Table 4. Regression results: Effect of committees’ gender diversity on gender pay inequality[footnoteRef:7] [7:  This table presents results for the effect of gender diversity on gender pay inequality among NEDs using dynamic system GMM estimation technique. Variable definitions are provided in the Model specification section. *, **, *** indicates p<0.05, p<0.01, and p<0.001respectively] 


	
	M5
	M6
	M7

	
	Gender pay dispar
	Gender pay dispar
	Gender pay dispar

	Gender Pay Disparity t-1
	0.363***
	0.324***
	0.326***

	GenderNom
	-0.134*
	-0.145*
	-0.147*

	GenderComp
	-0.075*
	-0.093*
	-0.090*

	Critical mass
	
	-0.005*
	-0.005*

	Critical mass x GenderNom
	
	-0.063*
	

	Critical mass x GenderComp
	
	
	-0.089**

	Age
	0.025**
	0.022***
	0.025***

	Education
	0.019
	0.017
	0.016

	Nationality
	0.063
	0.068
	0.079

	Experience
	0.018
	0.012
	0.013

	Busyness
	0.042
	0.053
	0.048

	Network
	0.000
	0.001
	0.001

	Tenure
	0.017
	0.016
	0.017

	CompanySize
	0.031*
	0.028**
	0.034**

	CompanyPerformance
	0.058**
	0.056**
	0.057**

	Board Size
	0.014
	0.012
	0.009

	Independence
	0.161
	0.245*
	0.276*

	Duality
	-0.023***
	-0.024***
	-0.025***

	Constant
	0.569***
	0.535***
	0.599***

	Hansen_J
	0.869
	0.821
	0.872

	N
	2764
	2764
	2764
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