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ABSTRACT 
 

 The objective of this study is to examine the impact of board gender diversity on firm 

performance with moderating role of CEO duality in emerging equity market. Study uses 

the board size and outside directors as governance level controls while leverage, firm size, 

and firm age as firm specific control variables. We measure the firm’s performance with 

two market base measures i.e. (Tobin’s Q and market to book ratio). The study uses panel 

data of 150 non-financial firms listed on Pakistan stock exchange with 10 years of 

observations from 2010 to 2020. We used the static (fixed effect & random effect), and 

dynamic (GMM) estimation techniques to overcome unexpected endogenous issues. 

Finding shows that female directors have a significant and positive impact on firm 

performance while CEO duality does not moderate the stated relationship due to the 

stewardship theory perspective. Furthermore, board size, outside directors, firm size, and 

firm age enhances the firm’s performance while CEO duality and leverage has a negative 

impact on firm performance in emerging equity market. Finally, study has policy 

guidelines for regulators, policy makers, and other stakeholders.  
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1. INTRODUCTION 
 

 In recent years, the literature on gender diversity has created critical significance for all 

firms through the increasing trend of women on board in emerging countries and globally 

(Đặng et al., 2020). In fact that firms with female executives perform a tremendous role in 

better decision-making in favour of shareholders (Arora & Governance, 2021). Although 

most emerging countries like Pakistan is the leading group to promoting female rights in 

every field of life (Saeed et al., 2016; Ullah et al., 2019). In 2017, a survey conducted by 

the center of excellence in responsible business (CERB) to achieve gender diversity 

equality in business sectors and empower all women and girls under the umbrella of 

Pakistan business council (PBC) member companies. The survey results show that average 

board size is 7 while in the industries such as fast-moving consumer goods, finance, 

banking, textile and cement sector have a range of 1 to 4 female directors. Countries like 
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France, Norway and Iceland have introduced laws having mandatory presentation of 

female directors on corporate board while some others like UK and Canada are in a process 

to have recommendation of gender diversity with their corporate governance code (Saeed 

et al., 2016). Therefore, female directors are gaining the ground for existence; they held 

14.8 per cent of corporate board seats at higher management of 500 companies in 2013. 

Compared with worldwide, Norway has a high representation of female directors with 36.1 

per cent, while Sweden has 27 per cent and Finland are 26.8 per cent, respectively 

(Gladman & Lamb, 2013). 
 

 The study shows several firm-level advantages with the presence of female directors 

on board. In previous literature, such arguments support the positive relationship between 

female directors and firm performance (Kao et al., 2019). Female directors enhance firm 

value and performance by adding distinctive characteristics such as cleverness (Shafique 

et al., 2014), intellectual ability, and aptitudes to the corporate board (Carter et al., 2007). 

Researchers claim that gender diversity plays a significant role in a firm's effective and 

efficient financial performance, including well-organized monitoring and control 

(Benkraiem et al., 2017) and efficient decision-making (Green & Homroy, 2018). Women 

on board can enhance problem-solving by having different outlooks to the boardroom 

(Rose, 2007). Therefore, the board of directors improves the firm performance by adding 

different cultural backgrounds and diverse skills of female directors while they provide the 

ability for problem-solving with different intellectual strategies (Ullah et al., 2019). 

Furthermore, women on board have higher attendance rates than male directors. Their 

presence on the corporate board has a significant positive impact on the male director 

attendance rate (Nguyen et al., 2015).  
 

 A plethora of literature shows that higher demand for female directors on board led the 

researcher to investigate those factors and characteristics that influence the representation 

of women directors on board (Adams & Ferreira, 2009). As in previous literature, gender 

diversity depends on some specific firm’s characteristics (Saeed et al., 2016). These 

characteristics influence the presence of female directors on corporate boards, such as 

ownership structure (Kao et al., 2019), firm size (Agrawal et al., 2001), and CEO duality 

(Korir & Tenai, 2020). Researchers documented that when one person holds a dual position 

as CEO and Chairman of the firm, they destroy the corporate leadership structure and 

negatively impact firm performance (Yasser et al., 2015, Duru et al., 2016). Despite the 

fact, these studies extend the existing literature and fill the gap by injecting fresh thoughts 

on gender diversity and firm performance with moderating role of CEO duality. Therefore, 

it is seen these studies covered developed countries rather than emerging economies.  
 

 The goal of this research is to look at the impact of board gender diversity on business 

performance in emerging equity markets, with the role of CEO duality as a moderator. The 

study incorporates governance level controls such as board size and outside directors, as 

well as company specific controls such as leverage, firm size, and firm age. We use two 

market-based indicators to assess the firm's performance: Tobin's Q and market-to-book 

ratio. The analysis relies on panel data from 150 non-financial companies listed on the 

Pakistan stock exchange, with observations spanning 10 years from 2010 to 2020. To avoid 

unforeseen endogenous difficulties, we applied static (fixed effect & random effect) and 

dynamic (GMM) estimating methodologies. The findings reveal that female directors have 

a significant and positive impact on business performance, whereas CEO duality does not 
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mitigate the aforementioned link. Furthermore, in the emerging equity market, board size, 

outside directors, firm size, and firm age improve firm performance, however CEO duality 

and leverage have a negative impact on firm performance. Therefore, the female 

representation on board enhances the board effectiveness and leads to increase in firm 

performance.  
 

 The following section discusses the study's hypothesis development, which is followed 

by the data and research methods. The next section summarises the study's empirical 

findings, which is followed by the study's conclusion. 

 

2. THEORETICAL FRAMEWORK AND HYPOTHESIS  

DEVELOPMENT 
 

 Agency theory is one of the most important theories that explain the positive 

relationship between gender diversity and firm performance (Kılıç & Kuzey, 2016). 

Researchers documented whether the proportion of women's representation improves the 

monitoring mechanism and control system (Ghazali & Bilal, 2017). Gender diversity may 

increase the board independence because female directors are more motivated to ask 

quarries about office work that would not be questioned by male persons or directors 

(Carter et al., 2003; (Mengyun, Um-E-Habiba, Akbar, Memon and Husnain, 2021).). In 

addition, Al-Shaer et al. (2016) documented female directors are associated with higher 

quality corporate sustainability reporting. The independent women directors have a 

significant association with corporate sustainability performance rather than male 

directors. Women's representation on the corporate board could improve the quality of 

board considerations and increase the ability of the corporate board to make better decision-

making regarding the company's disclosures and reports (Ghazali & Bilal, 2017). Besides, 

board gender diversity provides legitimacy to the outside world related to the firm’s value 

on diversity (Agrawal et al., 2001). Thus, it leads to increase in financial performance and 

reduce agency cost (Liu et al., 2014) through better corporate governance mechanisms. 

Therefore, it is proved that gender diversity on board may improve corporate governance 

mechanisms through decreasing agency conflicts and enhancing firm performance. This 

study is supported by two general theories, the agency theory and the stewardship theory. 

The agency theory suggests CEO duality negatively impacts firm performance through 

agency conflicts between managers and shareholders (Korir & Tenai, 2020). While 

stewardship theory advises that with the full power of firms, the CEO performs as steward’s 

person (Adams et al., 2020), he is motivated intrinsically and executes in favour of their 

principals (Saleh et al., 2020). So, as Steward behaviour, female directors perform as 

transformational leadership in corporate board perform a significant role in the firm 

performance through better networking with external governance like media influence, 

takeover activities, and market competition (Adams et al., 2020).  

 

2.1. Gender Diversity and Firm Performance 

 There are many studies conducted with a growing body of knowledge about the stated 

relationship. The following studies provide results favouring women on board and firm 

performance (Liu et al., 2014, Nguyen et al., 2015, Ghazali & Bilal, 2017, Shafique et al., 

2014; Khan, Sarfraz and Husnain, 2021) . Whereas some studies claim no significant 

association between female representation on board and firm performance (Ciftci et al., 
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2019), rare studies investigate the negative association between female directors and firm 

performance (Adams & Ferreira, 2009). On behalf of contingency methods, these 

contradictory results may be due to these aspects likewise different firm culture and 

environment (Boyd et al., 2011; Mengyun at el., 2021), predictive strategy-making 

(Richard et al., 2013), firm size (Li & Chen, 2018), tax (Husnain, Ahmad and Hashmi, 

2021) and task orientated (Knippenberg et al., 2004). Therefore, most researchers studies 

on the role of gender diversity and firm performance with different or intervening variables 

and investigate which condition that gender diversity improves firm performance (Ghazali 

& Bilal, 2017, Đặng et al., 2020, Kao et al., 2019) 
 

 The majority of literature on gender diversity provides the positive association with 

firm performance. Naghavi et al. (2021) investigate the presence of female directors on 

board increase firm performance. Researchers describe the concept of “the more the 

merrier", which means a firm's directors cannot be stopped to hire more female directors 

on the board. Although, they should be seeking to employ many female directors based on 

quality education and skills. Therefore, they can enhance the quality of discussion in the 

corporate board (Arora, 2021). So, increasing female directors on boards reduced the 

agency conflicts and improved firm performance (Ghazali & Bilal, 2017; Nguyen et al., 

2015). In addition, Carter et al. (2007) claim those female directors have greater knowledge 

about marketplace and market competition that improve decision-making power.  
 

 Women on board imply that diverse culture and skill board members might enhance 

the performance besides value addition of the organizations through exclusive appearances, 

talents, skills, and abilities to the corporate boardrooms (Naghavi et al., 2021, Carter et al., 

2007). Besides, female representation on board may enhance problem-solving ability 

through addition of different perspectives into the corporate boardroom (Rose, 2007). In 

this regard, different views come from female directors. So it can be offered alternative 

decision-making processes (Al-Shaer et al., 2016). While, board members with diverse 

cultural backgrounds and skills provide strategic resources for the firm's benefit (Arora & 

Bodhanwala, 2018). The high representation of female directors on board increases 

decision-making quality on an individual and groups basis (Azutoru et al., 2017). The 

women on board create more comprehensive decision-making methods for firms because 

they expend much more effort on their duties through the male board of directors (Arora 

& Governance, 2021). Furthermore, women on board can promote the best understanding 

of the marketplace, especially when competition is high and the market is more diverse 

(Carter et al., 2003). Finally, in line with the core results from previous literature, this study 

develop a hypothesis: 
 

H1: Female representation on the corporate board has a positive and significant 

influence on firm performance 

 

2.2. The Moderating Role of CEO Duality 

 CEO duality refers when the CEO performs two activities simultaneously, the company 

CEO and chairman of the board (Ruigrok et al., 2006). In the agency theory prospective, 

researcher document that CEO duality has inverse relationship with firm performance 

when CEO is equipped more additional information and power while, positively related 

when board involvement is high (Wijethilake & Ekanayake, 2019). These problems show 

that CEO duality decreases the corporate board abilities. Besides, it leads to poor corporate 
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governance mechanisms and firm performance. With the above researcher’s arguments, 

CEO duality creates a weak corporate governance structure and is negatively associated 

with firm performance.  
 

 From a stewardship theory perspective, the firm's CEO tries to increase its performance 

once they perform dual activities within one time. However, researchers investigate the 

dual role of the CEO to decrease agency conflict between the executive and board of 

directors so that it can increase firm performance (Brickley et al., 1997). In addition, 

because of stewardship theory, CEOs get full power, develop the communication level 

within the board, and lead to higher firm performance (Desai et al., 2003). Finally, after 

summarizing all researcher arguments about CEO duality, there are no conclusive results 

from past studies. Either CEO duality is positively or negatively associated with firm 

performance. Therefore, under the umbrella of corporate governance (Azutoru et al., 2017), 

CEO duality preform moderating role between female on board and firm performance 

which leads to the following hypothesis; 
 

H2: CEO duality moderates the relationship between female representation on 

corporate boards and firm performance.  

 

2.3. All Control Variables 

 In general, a large board has a range of experts to help better decision-making and 

problem-solving and resist the CEO's power to dominate (Arora & Governance, 2021). The 

researcher documented resource dependent theory perspective, which suggests that large 

corporate board sizes have greater knowledge, expertise, and better information due to the 

high number of board members (Carter et al., 2010). When board size increases, it becomes 

difficult to coordinate with others through asymmetry information between board members 

and it frequently creates problems (Naghavi et al., 2021). From the outside director's 

perspective, the management consists of directors, insiders and outside directors. The 

objective of insider directors is a management decision, while the outsider directors 

(independent directors) control the management (Saeed et al., 2016). On the other hand, 

they perform specific actions to protect shareholders' wealth and ensure that their efforts 

are held in favour of shareholders and firms (Arora & Bodhanwala, 2018). Researchers 

claim independent directors better perform than insiders as per a variety of decision-

making, such as replacing CEOs with regards to poor performance and producing better 

merger/acquisition deals (Agrawal et al., 2001). Therefore, because of agency theory and 

previous literature, independent directors bring a more powerful board that performs a 

significant impact on firm performance (Kao et al., 2019). The investor would passively 

monitor the capital structure and leverage of the firm for their interest (Ghazali & Bilal, 

2017). Researchers investigate leverage is an essential part of the firm performance to 

achieve a strategic objective and profit maximization (Mubeen et al., 2020). From an 

agency perspective, leverage negatively affects firm performance (Pollock et al., 2002) 

because it determines leverage level and occurs agency problems between managers and 

shareholders (Fama et al., 1983). Firm size is the distinctive factor that influences firm 

performance (Isidro & Sobral, 2015). Large firms have more diversified and thus might be 

subject to higher bureaucratic and agency costs (Sarwar et al., 2018). Researchers find that 

large firm size has high-efficiency gain (Carter et al., 2010). Researchers investigate that 

large firms have higher performance due to increased market power and market price of 
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shares compared with smaller firms (Saeed et al., 2016). Besides, smaller firms' low death 

rate from a takeover or merger with larger firms; likewise, medium-size firms were most 

vulnerable to the merger or acquisition (Yang et al., 2014). So, a study revealed that 

younger firms have a faster growth rate than older firms (Yasser, 2011).  

 

3. DATA AND METHODS 
 

 To test the research hypothesis, researchers use many data sources for the collection of 

the data sample. Study obtain information for firm characteristics through PSX listed firms 

and State bank balance analysis. Besides, corporate governance variables details are 

collected from the firm’s websites and its annual reports. Those firms for which the 

information about the board of directors, female directors, and other corporate board level 

information is not available are excluded from the data sample. The initial sample is 200 

firms listed on PSX with time period starting from 2010 to 2020, ten years annual basis 

observations. This study uses panel data set. Therefore, it’s more powerful to control the 

endogeneity, simultaneity, and heteroscedasticity problem and omitted variables biases 

(Mubeen et al., 2020). After excluding financial sectors besides all delisted, acquired, 

merged at the end of 2020, and missing data firms with unavailable corporate governance 

information, the study ended up with 150 non-financial firms available for this research.  

 

3.1. Measurement of All Variables 

 In this study, researchers measure firm performance with market-based measures. The 

first proxy is Tobin’s Q and second is market to book ratio. Tobin’s Q is calculated as the 

sum of the market value of equity, book value of equity and long-term debt divided by the 

book value of total assets (Naghavi et al., 2021). The market to book ratio is calculated as 

the firm's market value divided by the book value (Khan et al., 2021, Wang et al., 2019). 

The women's representation on the corporate board is an independent variable in this 

research. Gender diversity is measured through the total number of women on board 

divided by the total number of board of directors (Ullah et al., 2019). The CEO duality 

used as a moderator and measured by dummy variable 1 shows CEO has dual role, 0 

otherwise (Uppal, 2020). Board size is another important factor that influences firm 

performance at the corporate board level, measured as the total number of board members 

on the corporate board (Wang et al., 2019). Outside directors are estimated as the 

percentage of total outside directors in the firm through the total number of directors on 

board divided by total corporate board members (Naghavi et al., 2021). This study uses 

some firm characteristics as control variables. Leverage is a typical determinant of firm 

performance that measures long-term debt divided by total assets (Đặng et al., 2020). As 

with previous researcher proxy, firm size measures by natural logarithm of total assets 

(Husnain et al., 2021). The firm age is defined as the natural logarithm of the total number 

of years since the firm was founded (Yasser, 2011). Finally, all proxies are valid and 

verified from earlier studies (Sarwar et al., 2020, Khan et al., 2021, Uppal, 2020).  

 

3.2. Econometric Modeling 

 This study investigates the impact of gender diversity on firm performance with 

moderating role of CEO duality for the PSX listed firms. To analyze the hypothesis, 

researchers apply several estimation techniques like fixed effect, random effect, and 

generalized method of moments. The first proxy of firm performance is Tobin’s Q and 
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tested in Model 1while, market to book ratio MBR is the second proxy and analyzed in 

Model 2. The interaction terms are examined with Tobin's Q and MBR assessed in Model 

3 and 4. The researcher uses the Hausman test to differentiate the suitable technique within 

fixed and random effects (Hausman, 1978). The greater value of the Hausman test rejects 

the null hypothesis; therefore, the random effect is consistent (Sarwar et al., 2018). The 

mathematical equation of the Hausman test is as follows.  
 

𝐻 = ( µ̂𝐹𝐸 − µ̂𝑅𝐸) [𝑉𝑎𝑟 (µ̂𝐹𝐸) − 𝑉𝑎𝑟 (µ̂𝑅𝐸)]−1( µ̂𝐹𝐸 − µ̂𝑅𝐸)~𝑥2(𝑘). 
 

3.3. Robustness Techniques and Dynamic Endogeneity Problem 

 To identify the simple compression between the results researcher apply two different 

alternative measurement proxies Tobin’s Q and MBR. The GMM approach is more 

appropriate because it accounts for unobserved heterogeneity, simultaneity, 

heteroscedasticity, and dynamic endogeneity in panel data models (Duru et al., 2016). The 

previous studies suggested that firms with a single leadership structure are mostly 

endogenous, while CEO duality also has a significant relationship with unobserved 

variables of firm characteristics that may be lead to endogeneity issues (Mubeen et al., 

2020). Furthermore, all models of this study are listed in blow.  
 

  Mode l: 𝑇𝐵𝑁𝑄𝑖𝑡 = 𝛽0 + 𝛽1𝐺𝐷𝑖𝑡 +  𝛽2𝐵𝑆𝐼𝑍𝑖𝑡 + 𝛽3𝑂𝐷𝑖𝑡 +  𝛽4𝐶𝐸𝑂𝐷𝑖𝑡 + 𝛽5𝐿𝐸𝑉𝑖𝑡

+  𝛽6𝐹𝑆𝐼𝑍𝑖𝑡 + 𝛽7𝐹𝐴𝑖𝑡 + 𝜀𝑖𝑡 … … … (1) 
  

  Mode 2: 𝑀𝐵𝑅𝑖𝑡 = 𝛽0 + 𝛽1𝐺𝐷𝑖𝑡 + 𝛽2𝐵𝑆𝐼𝑍𝑖𝑡 +  𝛽3𝑂𝐷𝑖𝑡 + 𝛽4𝐶𝐸𝑂𝐷𝑖𝑡 + 𝛽5𝐿𝐸𝑉𝑖𝑡

+  𝛽6𝐹𝑆𝐼𝑍𝑖𝑡 + 𝛽7𝐹𝐴𝑖𝑡 + 𝜀𝑖𝑡 … … … (2) 
 

With Interaction Term 
 

  Mode 3: 𝑇𝐵𝑁𝑄𝑖𝑡 = 𝛽0 + 𝛽1𝐺𝐷𝑖𝑡 +  𝛽2𝐺𝐷𝑖𝑡 × 𝐶𝐸𝑂𝐷𝑖𝑡 +  𝛽3𝐵𝑆𝐼𝑍𝑖𝑡 + 𝛽4𝑂𝐷𝑖𝑡

+  𝛽5𝐶𝐸𝑂𝐷𝑖𝑡 + 𝛽6𝐿𝐸𝑉𝑖𝑡 +  𝛽7𝐹𝑆𝐼𝑍𝑖𝑡  +  𝛽8𝐹𝐴𝑖𝑡

+  𝜀𝑖𝑡  … … … (3) 
  

  Mode 4: 𝑀𝐵𝑅𝑖𝑡 = 𝛽0 + 𝛽1𝐺𝐷𝑖𝑡 +  𝛽2𝐺𝐷𝑖𝑡 × 𝐶𝐸𝑂𝐷𝑖𝑡 +  𝛽3𝐵𝑆𝐼𝑍𝑖𝑡 +  𝛽4𝑂𝐷𝑖𝑡

+  𝛽5𝐶𝐸𝑂𝐷𝑖𝑡 + 𝛽6𝐿𝐸𝑉𝑖𝑡 +  𝛽7𝐹𝑆𝐼𝑍𝑖𝑡  +  𝛽8𝐹𝐴𝑖𝑡

+  𝜀𝑖𝑡  … … … (4) 
 

 Here, TBNQ: Tobin’s Q; MBR: market to book ratio; GD: gender diversity; CEOD: 

CEO duality; BSIZ: board size; OD: outside directors; LEV: leverage; FSIZ: firm size; FA: 

firm age. 

 

4. EMPIRICAL RESULTS 
 

 The descriptive statistics are presented in Table 4.1. The study finds that the average 

value of Tobin’s Q is 1.215 and 0.236 of the market to book ratio with 0.065 and 0.012 

standard deviations, indicating there is less variability in the market-based measure for 

PSX listed firms. The value shows that the PSX listed firms (2010-2020) had an average 

value of TBNQ is 1.215 that is greater than MBR 0.236. The mean value of gender diversity 

is 0.212 with a 0.301 standard deviation. It suggests that female directors capture 21 per 

cent of the total board size. The CEO also performs duties as chairman of the board for 

about 25 per cent of PSX-listed firms. The board size consists of 7 board members with 

the highest value of 17, and the lowest is 4, respectively. The average value of outside 
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directors comprised 25 per cent of the total board size. The financial leverage of PSX firms 

is approximately 0.162, with a 0.042 standard deviation. The firm size shows a 2.012 mean 

and 0.136 standard deviations. Finally, the average value of firm age is 0.2112 it means in 

Pakistan average firm's period is 21 years. The overall finding is consistent with past 

studies (Malik & Zahoor, 2016; Yasser, 2012).  

 

Table 4.1 

Descriptive Summary 

 Mean Standard Deviation Minimum Maximum 

TBNQ 1.215 0.065 0.625 8.212 

MBR 0.236 0.012 0.214 0.924 

GD 0.212 0.301 0.000 4.000 

BSIZ 7.000 0.514 4.000 17.000 

OD 0.251 0.045 0.000 4.000 

CEOD 0.250 0.181 0.000 1.000 

LEV 0.162 0.042 0.000 0.314 

FSIZ 2.012 0.136 1.143 4.163 

FA 0.2112 0.014 0.004 1.297 

 

4.1. Correlation Analysis  

 Table 4.2 reported the results of correlation analysis for all variables. Overall results 

show that there is no perfect correlation among all variables. It indicates that 

multicollinearity does not exist between the variables. The market-based measures are 

positively correlated with gender diversity. It means that firm performance increase with 

the level of gender representation on the corporate board. Besides that, consistent with past 

studies, this research examines that firm performance as market-based measures is 

positively related with board size, outside directors, firm age, and firm size, while 

negatively associated with CEO duality and financial leverage (Ullah et al., 2019; Khan et 

al., 2021).  

 

Table 4.2 

Correlation Analysis 

  TBNQ MBR GD BSIZ OD CEOD LEV FSIZ FA 

TBNQ 1         

MBR 0.023 1        

GD 0.196 0.325 1       

BSIZ 0.026 0.006 0.042 1      

OD 0.072 0.415 0.071 -0.015 1     

CEOD -0.051 -0.327 -0.027 -0.633 0.021 1    

LEV -0.096 -0.003 0.004 -0.012 0.011 0.024 1   

FSIZ 0.012 0.001 0.005 0.122 -0.031 -0.038 0.033 1  

FA 0.033 0.014 -0.047 -0.042 -0.102 -0.029 0.042 0.094 1 
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4.2. Gender Diversity, CEO duality, and Firm Performance 

 Table 4.3 shows the result of the impact of female directors on board on firm 

performance with moderating role of CEO duality. As indicated in Table 4.3, gender 

diversity has a positive and significant association with all measures of firm performance, 

which are also consistent with a bivariate coefficient of correlation analysis in Table 4.2. 

Therefore, H1 is strongly supported. The results are consistent with past studies  

(Nguyen et al., 2015, Mirza et al., 2012, Ullah et al., 2019). It means more diverse firms 

tend to enhance firm performance. As for corporate governance control variables,  

the results signify that board size and outside directors have positive and significant impact 

on firm performance. Larger board sizes and outside directors benefit PSX firms (Malik  

& Zahoor, 2016; Shafique et al., 2014). As a firm’s level control variables, the findings  

are congruent with past studies (Pollock et al., 2002; Isidro & Sobral, 2015). We find a 

negative relationship of financial leverage due to the high cost of borrowing (Arora & 

Governance, 2021), while the firm size and firm age have a positive coefficient with 

significant value.  
 

 Therefore, big and older firms have more experience, which is beneficial for firm 

performance (Ullah et al., 2019). In this study, CEO duality performs as a moderator 

variable. Thus the results of CEO duality itself have been negative and significant  

(Guillet et al., 2013). Through agency theory, it indicates that the dual role of the CEO 

reduces the firm performance due to the self-interest of the executive (Ruigrok et al., 2006). 

As an additional interaction term, CEO duality does not moderate the relationship  

between gender diversity and firm performance. In stewardship theory, the CEO got the 

full power of the firm and performed as steward's person (Adams et al., 2020; Korir & 

Tenai, 2020), intrinsically motivated, and performs in favour of their principals  

(Saleh et al., 2020).  

 

4.3. Robustness Analysis and Endogeneity Problem 

 The robust analysis refers to the strength of statistical tests in specific econometric 

techniques. For this purpose, the researcher applies alternative measure MBR and re-

estimates the analysis. The results of market-based measures are similar to one another; 

thus, it is investigated that study results are robust (Wang et al., 2019). This study uses 

panel data analysis, so endogeneity is a common issue in panel data (Mubeen et al., 2020). 

To resolve the endogenous issue in panel data, the researcher applies the optimal 

econometric technique to resolve the problem. Many researchers suggest methods to 

overcome the biasedness (Li, 2016). The GMM approach is the optimal technique to reduce 

unexpected endogenous problems (Sarwar et al., 2018). This technique also allows dealing 

with unobserved heterogeneity, autocorrelation, and heteroscedasticity problems in panel 

data (Mubeen et al., 2020). Finally, the overall results in Table 4.3 are similar and constant 

after controlling the heteroscedasticity, autocorrelation, and endogeneity problem in panel 

data.  
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Table 4.3 

Gender Diversity and Firm Performance with Moderating Effect of CEO Duality 

Variables 
Tobin’s Q (TBNQ) Market to Book Ratio (MBR) 

RE FE GMM RE FE GMM RE FE GMM RE FE GMM 

Lag 0.415** 0.412 0.451** 0.092 0.018** 0.061** 0.515* 0.491 0.514** 0.325 0.322* 0.315** 

GD 0.022** 0.012** 0.026*** 0.062** 0.088** 0.051** 0.015** 0.023** 0.025*** 0.412** 0.453** 0.433*** 

GD*CEOD    -0.057 -0.055 -0.025    -0.052 -0.024 -0.015 

BSIZ 0.314* 0.342 0.325** 0.012** 0.021* 0.123** 0.091** 0.086** 0.075*** 0.001** 0.057* 0.021*** 

OD 0.017** -0.012 0.033** 0.055** 0.042** 0.052*** 0.032* 0.059* 0.036*** -0.055 0.051* 0.045** 

CEOD -0.043* -0.04** -0.03*** -0.062* -0.05** -0.04*** -0.042* -0.04* -0.042** -0.03** -0.03** -0.04** 

LEV -0.52** -0.55** -0.504** -0.81** -0.85* -0.871** -0.72** -0.74 -0.701** -0.61** -0.65* -0.68*** 

FSIZ -0.014 0.04** 0.048** 0.085 0.091** 0.09** -0.07 0.075** 0.072** 0.052* -0.054 0.056*** 

FA 0.71** 0.79*** 0.742** 0.57 0.58** 0.59** 0.36** 0.33 0.375** 0.421** 0.463** 0.478** 

Constant 3.81 3.95 3.48** 4.71 4.81 4.21* 2.95 2.47** 2.39* 5.12*** 5.45*** 5.36* 

Hausman Test 0.032   0.021   0.001   0.042   

Wald Stat  0.00   0.01   0.02   0.00  

Sargan Test   0.21   0.15   0.32   0.24 

AR (2)   0.14   0.21   0.12   0.18 

Notes: N=625; TBNQ: Tobin’s Q; MBR: market to book ratio; GD: gender diversity; CEOD: CEO duality; BSIZ: board size;  

OD: outside directors; LEV: leverage; FSIZ: firm size; FA: firm age; AR (2) second order auto correlation. Here,  

* p < 0.10; ** p < 0.05; *** p < 0.01 shows level of significance.
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5. CONCLUSION OF STUDY 
 

 This study examine the association between female directors on board and firm 
performance (through market-based proxies) with moderating role of CEO duality. To do 
so, study using panel data with the sample of 150 non-financial firms listed on PSX for the 
ten years from 2010 to 2020. The results show the positive relationship of gender diversity 
with firm performance, which means having more female directors on board of governance 
position increase firm performance. Hence, consistent with past studies (Mubeen et al., 
2020, Ullah et al., 2019, Naghavi et al., 2021), the findings suggest that female 
representation adds value to firms, brings new ideas by divers’ skills, knowledge, and 
experience. Due to this reason, studies encourage firms to hire more female directors in 
their corporate boardrooms in emerging countries like Pakistan. In emerging countries, the 
other contribution of the study is to introduce CEO duality as moderating variable in an 
earlier relationship. The CEO duality itself negatively affects firm performance due to 
agency conflicts (Kao et al., 2019). An additional interaction term does not moderate the 
stated relationship due to stewardship behaviour (Korir & Tenai, 2020). This study has 
limitations. Study using a small sample with short-term observations. Study restricted with 
secondary panel data. Future researchers develop some primary sources of data collection 
with external corporate governance variables like media exposures, market competition, 
the new government, etc. The prospective researcher and practitioners extend the 
knowledge by adding another interaction term like audit committee, firm size, and 
director’s networks with firm performance.  
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