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ABSTRACT 
The purpose of this paper is to argue the relationship between sustainability 
performance, the top executive gender, and the board gender diversity. This 
study examines the moderates’ effect of top executive gender on the relation 
between the board gender diversity and sustainability performance. The study 
investigates the relation between the board gender diversity, the sustainability 
performance and the top executive of a sample of 78 Malaysian firms over the 
2010–2019 period. The results obtained show that, for Malaysian companies, a 
higher percentage of female members of the board is positively associated with 
performance sustainability in firms with a higher percentage of women in the 
top management team. The findings may be of interest to  academic researchers, 
investors, regulators, and professional accounting bodies as it shows legislative 
reforms in regulating the composition of their boards.   
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INTRODUCTION 
In the new global economy, sustainability has become a central issue for society. In fact, 
sustainability is about building a society in which a proper balance is created between 
economic, social and ecological objectives. There are clear rules and a broad understanding 
of  how to take the economic pulse of  a company at any given time. In this area, a 
considerable amount of  literature was published on sustainability performance (Dhaliwal et 
al., 2011; Lo and Sheu, 2007). These studies have reported that, to attract future investments 
(Willis, 2003; Shediac-Rizkallah and Bone, 1998), maintain their public image (Whitmarsh et 
al., 2011; Dumay et al., 2010), and retain competitive advantages (Egbu et al., 2005), many 
organizations are adding sustainability as an important organizational goal.  

Therefore, companies today tend to focus and report on their philanthropic initiatives 
and improved labor practices (i.e. Reducing accidents at work, hiring more women and 
employing a more ethnically diverse workforce). Although highly desirable, these practices 
do not reflect the expectations society has of  the private sector in terms of  building a 
sustainable society. 

In this context, the female leadership style is characterized by leaders who are more 
caring, sensitive and sympathetic, which implies that they are more proactive in cooperating, 
while male leaders are more autocratic, dominant, self-confident and, as a consequence, 
more competitive (Eagly et al., 2007). Women have a more democratic leadership style in 
the decision-making process than males. In addition, they enjoy greater dedication towards 
employees (Bird and Brush, 2002), and their leadership is orientated towards interpersonal 
relationships (Melero, 2011). In line with this, Ahmad et al., (2018) argue that a mass of  
three or more women can cause a fundamental change in boardroom dynamics; they 
propose that a well-managed diversity contributes to an effective board, thus serving to 
safeguard all stakeholders’ interests. Oyenike et al. (2016) found that Women highly value 
honesty in their work, and they can provide ethical values, transparency, and higher 
credibility. In this area, the gender diversity of  the board of  directors is a way for companies 
to support gender equality issues. Generally, men are known as leaders in a company, while 
women are considered inadequate for leadership positions. Therefore, we can conclude that 
the presence of  women will contribute to the sustainable development of  the company and 
make sustainability decisions. The purpose of  this paper is to review recent research into 
the effect of  board gender diversity on sustainability performance and the moderating role 
of  women executives in this relationship. Given these gaps in the literature, this study makes 
several contributions that may be described as follows. First, the study makes a theoretical 
contribution to governance and sustainability performance by examining the moderating 
effect of  women executives on the relation between board gender diversity and 
sustainability performance. The central question in this study asks how women in top 
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management teams can affect the relationship between board gender diversity and 
sustainability performance. The originality of  this paper consists in proposing the 
establishment of  dynamic links between board gender diversity and sustainability 
performance around women executives. We construct panel data sets for non-financial listed 
companies in the Malaysian context, covering the period 2010-2019.  The choice of  the 
Malayisan context is motivated by the promotion of  the Malaysian Code on Corporate 
Governance (MCCG)  in 2017 added gender diversity as a step to provide board diversity. 
In fact, firms expected to have 30% of  women on their boards in line with the latest MCCG. 
In this case, Malaysia is the first Asian country to achieve at least 30% of  women directors 
on the boards of  the top 100 publicly listed companies by 2020. In the same area, gender 
diversity, in 2017 about 13 percent of  the board positions in Malaysia fled by women and 
the rest by men. In fact, the trend over the last four years reveals a slow pace of  increase in 
the proportion of  women board members. This is just below the global average of  15 
percent, and much lower than the level in many developed countries such as Norway, 
Sweden, and France etc. 

 
Figure1. Percentage of  gender diversity 

  
In this context, in Malaysia, following the 1997 Asian financial crisis, the Malaysian Institute 
of  Corporate Governance was established in 1998 and subsequently the Malaysian Code on 
Corporate Governance. The sustainability Framework is essentially a set of  guidelines for 
Malaysian public listed companies to assist them in sustainability performance. The 
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structure of  the paper is as follows. Section 1 defines the Malaysian context. Section 2 
presents the theoretical framework. Section 3 describes a review of  the literature and the 
research hypotheses. Section 4 presents the methodology, which takes into account a 
description of  the sample, a definition of  the variables and the analyses used. Section 5 
presents the main empirical results. Finally, section 6 presents the robustness test and 
concluding remarks are given in section 7.  
 
THEORETICAL BACKGROUND 
To discuss the relationship between gender diversity and sustainability performance, 
previous studies drew on some main theories, namely agency theory and resource 
dependency theory. In fact, literature has shown a growing interest in the incorporation of  
females into boardroom positions and their significant role in firms (Huse and Solberg, 
2006; Torchia et al., 2011). In this area, before discussing prior literature regarding gender 
diversity and performance sustainability, we will discuss the main theories associated with 
the investigated relation. These include the agency and resource dependency theory to 
develop a theoretical framework that will help in understanding the influence of  women on 
performance sustainability. 
 
Agility theory 
Traditionally, Jensen and Meckling (1976) explain the existence of  a principal-agent 
relationship between shareholders and management and define the relation as “a contract 
under which one or more persons (the principals) engage another person (the agent) to 
perform some service on their behalf  which involved delegating some decision making 
authority to the agent” (p. 308). The separation of  ownership and control among a firm’s 
managers and owners causes conflicts of  interest (Bauer et al., 2018). In this regard, 
corporate governance mechanisms may help to reduce agency problems (Allam and 
Newman, 2018) and improve information transparency (Govindan et al., 2021; Jo and 
Harjoto, 2011). Therefore, shareholders may demand more control mechanisms for 
monitoring managers to reduce agency costs, such as external audits (Anderson et al., 1993), 
corporate governance and CSR disclosure (Jo and Harjoto, 2011; Garcia et al., 2015). 

Adams and Ferreira, 2009; Francoeur et al., 2008; Huse and Solberg, 2006 explain the 
relationship between female directors and agency theory. In this context, agency theory 
argues that female directors may act as a mechanism of  supervision and control of  a board’s 
activity. Female directors have acquired high levels of  education, such as master’s and other 
postgraduate degrees and, therefore, are considered highly professional and experienced 
(Solimene et al., 2017) in making important decisions on the boards. Solimene et al (2017) 
state that women's boards of  directors have a significant influence on company 
performance, caused by the level of  education, experience, and quality they have continually 

https://www.emerald.com/insight/search?q=Bahaaeldin%20Samir%20Allam
https://www.emerald.com/insight/search?q=Bahaaeldin%20Samir%20Allam
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increased. In addition, women also have unique traits; experiences, skills, and knowledge 
that help provide access to other resources. 

In the same vein, several attempts (Redondo et al., 2008; Campbell and Minguez-Vera, 
2008) have been made to show that women on the board directors have a high responsibility 
in the decision making process, which increases firm performance. In this context, these 
studies outline the critical role of  agency theory in explaining how female directors improve 
performance sustainability. 
 
Resource dependence theory 
The resource dependency viewpoint, suggests that firms depend on external resources from 
stakeholders and legitimacy is essential to maintain their support (Salancik  and Pfeffer, 
1978). Gender plays a major role in the corporate decision-making process (Lee and James, 
2007). Resource dependency theory (Salancik  and Pfeffer, 1978) is based on the view that 
in order to survive, firms usually depend on external units through which they can exchange 
and acquire certain resources and, from a corporate governance perspective, firms seek to 
structure membership of  the corporate board on this basis (Terjesen et al. 2009). As 
discussed above, resource dependency theory (Salancik  and Pfeffer, 1978) suggests that 
firms depend on external units for resources (Terjesen et al. 2009) and that increased 
resource diversity in the boardroom helps the corporation in understanding and responding 
to its environment (Bear et al., 2010). In this sense, the diverse board has the potential to 
enhance board effectiveness, as there will be more pooled resources, and thereby influence 
performance, in this case, sustainability performance. 
 
HYPOTHESIS DEVELOPMENT 
Board gender diversity and sustainability performance 
There is a large volume of  published studies describing the role of  women on the board in 
improving transparency and ethics compliance of  companies. Traditionally, Carter et al. 
(2003) argue that in group settings, such as boards of  directors, diversity results in a greater 
variety of  ideas, perspectives, knowledge, creativity and innovation, and therefore becomes 
a competitive advantage. 

Manita et al. (2018) found that women also have a higher sense of  concern for the 
common welfare and are more stakeholder-oriented. In fact, Al-Shaer and Zaman (2016) 
show that women can increase stakeholder trust better than men who are more shareholder-
oriented. In leadership, women usually have a more honest and responsive attitude Oyenike 
et al., (2016). In the same area, corporate sustainability is influenced by environmental and 
social aspects. The presence of  women on the board of  directors gives more attention to 
environmental and social problems in the company. As women are more socially oriented 
than men, Huse et al., (2009) have a tendency to broaden the discussions, sometimes due to 
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their questioning attitude, on performance sustainability and CSR control issues. They 
argued that women board members may contribute to board effectiveness and may have 
particular contributions to corporate social responsibility controls and strategic controls. In 
this context, Kassinis et al. (2015) investigate the relationship between gender and 
environmental sustainability. They find that both ‘demographic’ and ‘structural’ gender 
diversity are significant predictors of  a firm’s environmental sustainability initiative. Similarly, 
AL-Shaer and Zaman (2016) find that gender diverse boards are associated with higher 
quality sustainability reports and independent female directors have a greater effect on 
sustainability reporting quality than female directors. Recently, Francoeur et al., (2017) find 
that board gender diversity positively related to corporate social responsibility dimensions 
that related to less powerful stakeholders such as the environment, contractors, and the 
community. Cruz et al. (2018) show that increases in corporate social performance 
associated with the presence of  women on the boards of  family firms. Bravo (2018) found 
a positive association between gender diversity and sustainability policies. Yasser et al. (2017) 
suggest that female directors can play a strategic role in enabling firms to ethically manage 
their social responsibilities and sustainable practices have important policy implications for 
regulators and stakeholders. Previous research has shown that having female members on 
the board of  directors has positively influenced corporate sustainability performance 
(Emmanuel et al., 2018; Margaretha and Isnaini, 2014). They found that the policy debate 
was informed by providing empirical evidence supporting a board diversity case for 
corporate sustainability performance. A broader perspective has been adopted by Martinez 
et al (2019) who argue that the female presence in management positions is positively linked 
to a voluntary disclosure of  CSR reports and the inclusion in a sustainability index, which 
supports gender legislation. Recently, Garcia et al (2021) have confirmed the positive effects 
of  gender diversity on R&D. In this case, this positive influence is lower if  female directors 
have family links with male members on the board. 

Provasi and Harasheh (2021) find that female involvement on both boards has almost 
no significant effect on financial performance; however, a significant association was found 
with corporate sustainability performance. Orazalin and Baydauletov (2020) suggest that 
firms with more effective CSR strategies exhibit better environmental and social 
performance. The results also show that board gender diversity is positively associated with 
environmental and social performance, thus supporting the notion that board gender 
diversity promotes sustainable development. Zahid et al. (2020) indicate that women 
directors have an imperative role in improving corporate sustainability disclosures as 
evidenced by their significant positive association with workplace and social, environmental, 
and economic dimensions of  corporate sustainability. In addition, it is noted that the 
association between boardroom gender diversity and corporate sustainability disclosures has 
been pronounced after the enactment of  the code. Overall, there seems to be some evidence 

https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Bravo%2C%2BFrancisco
https://www.sciencedirect.com/topics/engineering/supporting-evidence
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Harasheh%2C%2BMurad
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Orazalin%2C%2BNurlan
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Baydauletov%2C%2BMady
https://www.sciencedirect.com/science/article/abs/pii/S095965261933553X#!
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/environmental-impact-assessment
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/environmental-impact-assessment
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to indicate that board gender diversity is positively associated with sustainability 
performance. 
 
Hypothesis 1: Board gender diversity positively affects sustainability performance. 
 
The impact of  top executive gender on the relationship between board 
gender diversity and sustainability performance 
A cluster of  clues suggests that a significant feminization of  boards could improve the 
transparency and ethics compliance of  companies. In this context, we propose an 
explanation of  the impact of  top executive gender on the relationship between board 
gender diversity and sustainability performance. In fact, Govindji and Linley  (2007) found 
that omen typically exhibit ethical character traits, such as interpersonal strengths and score 
better on fairness issues (Peterson and Seligman, 2003) empathy and integrity (Chun et al., 
2005). For this reason, women demonstrate greater moral and more ethical sensitivities than 
males, and then we expect the top female executives to be associated with intrinsically 
greater interest alignment with shareholders in terms of  debt maturity choice. In fact, 
Adhikari et al., (2019) found that firms where women have more power in the top 
management team, measured by female executives’ plurality and pay slice, face fewer 
operations-related lawsuits. However, the authors suggest that firms where women 
executives have more power avoid lawsuits partly by avoiding some risky but value-
increasing firm policies, such as more aggressive R&D, intensive advertising, and policies 
inimical to other parties. Furlotti et al (2019) showed that a positive association between the 
presence of  women in the role of  chairperson and the corporate social responsibility 
disclosure. 

As such, women directors may be more likely to be proactive in addressing 
environmental concerns than male directors. Further, research demonstrates that women 
have an attachment to and wish to protect the environment more largely than men (Bord 
and O’Connor, 1997; Diamantopoulos et al., 2003). Taken together, this evidence suggests 
that women board members will be more likely than men board members to view the 
protection of  the environment as ethical and necessary, despite the costs of  doing so. Flabbi 
et al (2019) document that companies with female board members have a higher probability 
of  appointing female executives. Overall, there seems to be some evidence to indicate that, 
the presence of  female executives is expected to have an impact on the association between 
board gender diversity and sustainability performance. Recent work by Li and Zhang et al 
(2018) investigates whether there are systematic differences in the choice of  debt maturing 
in the presence of  female directors. Accordingly, we state the following hypothesis: 
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H2: Top executive gender accentuated the relation between the board gender diversity and sustainability 
performance. 
 
METHODOLOGY 
Sample selection 
Our sample comprises 100 companies based on market capitalization listed on the Main 
Board of  Bursa Malaysia. Furthermore, the study excludes the financial companies due to 
the different regulations adopted by these companies compared to other sectors. The 
exclusion of  financial firms is justified by the fact that they are governed by a special 
legislation in the preparation of  their financial statements and by specific sector accounting 
standards. Therefore, 78 companies have been studied during the period 2010–2019. Thus, 
the total number of  firm-year observations is 780. Our database has been collected from 
the DataStream database. This study is done according to the quantitative data analysis. 
 

Table 1. Sample selection 
Sample Number of firms 

Initial sample 100 
Financial firms 16 
Missing firms 6 
Final sample 78 

Duration of study 2010/2019 
Total observations 780 

 
Measurement of  variables 
Dependent variable: sustainability performance 

In this study, we constructed an aggregated SP index using the annual environmental, 
social and economic scores obtained from Thomson Reuters-ASSET 4. We measured 
sustainability performance by three dimensions (economic, social, and environmental) from 
each sustainability report as recommended by the GRI and Bursa Malaysia. According to 
Singh et al., (2012), this procedure needs to be based on both theoretical and empirical 
analyses (Al- Tuwaijri et al., 2004; Freedman and Jaggi, 2005; Janggu et al. 2014). Thus, in 
accordance with the instrumental stakeholder theory, the sustainability measurement was 
divided into primary stakeholder groups (Clarkson, 1995), i.e. (1) Corporate Governance 
(CG), (2) Employees and Suppliers (ES), (3) Customers and Society (CS), and (4) the 
Environment (E). This stakeholder approach is supported by previous research, like that of  
Othman and Ameer (2014) who separated sustainability performance indices into 
community, diversity, environment, and ethical standards. We defined social sustainability 
performance by constructing the respective score using strengths and concerns under the 
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areas of  community, diversity, human rights, and employee relations. To compute the 
sustainability performance score for each category, we used the number of  strengths minus 
the number of  concerns. All the estimations in this study were carried out using the STATA 
program. For example, the sustainability-rating index ASSET4 provides a detailed list of  
indicators used in its assessment (Thomson Reuters ASSET4, 2018) and was, therefore, 
used as input for our index. 
 
Independent variables 
• Board gender diversity: Board gender diversity was measured by calculating the 

percentage of  female directors serving on a company’s board, as in Adams and Ferreira 
(2009) and Campbell and Mínguez-Vera (2008). For this variable, data were derived 
from the DataStream database. 

(1) Women executives: Different authors have measured women executives in a variety of  
ways (Adams and Ferreira, 2009; Kesner 1988; Bilimoria and Piderit 1994; Daily et al. 
1999; Farrell et al.,2001). In this study, we measure women executives by the percentage 
of  women in the top management team (Adhikari et al., 2019; Denizci Guillet et al., 
2019; Stainback et al., 2016). This variable draws on the critical mass theory developed 
by Granovetter (1978) and empirical evidence on it like Torchia et al. (2011), which 
suggests that the ability to form alliances and coalitions should give women more power 
to pursue their preferences 
 

Table 2. Variables measurement 
Variables Measure Authors 

Sustainability performance (SP) SP index using the annual 
environmental, 
social and economic scores 
obtained from Thomson 
Reuters-ASSET 4 

Al-Tuwaijri et al., (2004); 
Freedman and Jaggi, (2005); 
Janggu et al. (2014), Clarkson, 
(1995) 

Board gender diversity (BGD) Is the percentage of women in 
the board 

Adams and Ferreira (2009) ; 
Campbell and Mínguez-Vera 
(2008) 

Women executive (WE) calculating the percentage of 
female directors serving on a 
company’s boards 

Adhikari et al (2019); Denizci 
Guillet et al (2019) ; Stainback 
et al., (2016) ; Farrell et 
al.(2001); Tahir, et al. (2020); 
AL-ABSY et al., (2020); 

Firm size (Size) Is calculated as a natural 
logarithm of total assets 

Lanis and Richardson (2012); 
Gupta and Newberry (1997) 

Leverage (LEV) is calculated as the ratio of total 
debt to total assets 

Gupta and Newberry, (1997) 

Return on assets (ROA) is measured as pre-tax income 
divided by total asset 

Mafrolla and D’Amico (2016); 
Watson (2015) 
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Models and estimation method 
To test our hypothesis, we estimate this model as described below. 
 
𝑆𝑃!" = 𝛽#𝐵𝐺𝐷!" + 𝛽$𝑆𝐼𝑍𝐸!" + 𝛽%𝐿𝐸𝑉!" + 𝛽&𝑅𝑂𝐴!" + 𝑌𝑒𝑎𝑟	𝑓𝑖𝑥𝑒𝑑	𝑒𝑓𝑓𝑒𝑐𝑡𝑠!"	 +
𝐹𝑖𝑟𝑚	𝑓𝑖𝑥𝑒𝑑	𝑒𝑓𝑓𝑒𝑐𝑡𝑠!"	 +	+𝜀!"	        (1) 
 

Equation (1) allows the estimation of  the main effects of  BGD. According to 
hypothesis 1 we expect that β1 is positive in model (1). To examine the proposed hypothesis, 
that the impact of  BGD on corporate sustainability performance is more important in firms 
with with a higher percentage of  females on the top management team. We estimate the 
equation, which includes woman executive and we expect that β3 (WE*BGD) is positive in 
the model (2). According to hypothesis 2, we estimate the model (2) as described below 
 
𝑆𝑃!" = 𝛽( + 𝛽#𝐵𝐺𝐷!" + 𝛽$𝑊𝐸!" + 𝛽%𝐵𝐺𝐷!" +𝑊𝐸!" +	𝛽&𝑆𝐼𝑍𝐸!" + 𝛽)𝐿𝐸𝑉!" +
𝛽*𝑅𝑂𝐴!" + 𝑌𝑒𝑎𝑟	𝑓𝑖𝑥𝑒𝑑	𝑒𝑓𝑓𝑒𝑐𝑡𝑠!"	 + 𝐹𝑖𝑟𝑚	𝑓𝑖𝑥𝑒𝑑	𝑒𝑓𝑓𝑒𝑐𝑡𝑠!"	 +	+𝜀!"	   (2) 
 

We include year fixed effects in our models because these variables help to control for 
variables that are constant across entities, but vary over time can be done by including time 
fixed effects. This model eliminates omitted variable bias caused by excluding unobserved 
variables that evolve over time but are constant across entities. In some applications, it is 
meaningful to include both entity and time fixed effects. The combined model allows 
eliminating bias from unobservable, that change over time, but are constant over entities 
and it controls for factors that differ across entities but are constant over time. 

Using the F-test, Breusch-Pagan test and Hausman-test, we test the validity of  the fixed 
effects estimator. The result shows that the Hausman test rejects the random effects 
estimator and thus fixed effect models are preferred in the paper. Then, residual test for 
normality, autocorrelation and homoscedasticity to ensure that the robustness of  the errors 
is independent, identically and normally distributed for the fixed effects model. 

The study uses ordinary least squares regression (OLS) with Stata 13 to investigate the 
moderating effect of  top executive gender on the relation between board gender diversity 
and corporate sustainability performance.  

 
Empirical results 
Descriptive statistics 
Table 3 shows the descriptive statistics for the regression variables. The panel presents 
descriptive statistics for the entire sample, including the mean, minimum, median, maximum 
and standard deviation.  
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Table 3. Summary of  statistics of  the sample 
Variable Mean Min Median Max SD 

SP 0.302 0.062 0.295 0.723 0.122 
WE 18.216 0 17.4 52.21 12.789 

BGD 23.55 0 20.67 57.9 11.324 
SIZE 6.945 4.899 6.114 8.158 0.654 
LEV 0.253 0 0.233 0.660 0.155 
ROA 0.106 -1.225 0.101 1.054 0.119 

Notes: SP: The total score of the SP index has been computed based on environmental, social and economic items; BGD: 
board gender diversity: the percentage of female directors serving on a company’s board; WE: the percentage of women in 
the top management team, SIZE: is calculated as a natural logarithm of total assets; LEV: is calculated as the ratio of total 
debt to total assets, ROA: is measured as pre-tax income divided by total asset. 

 
This table provides the descriptive statistics for the SP of  publicly listed firms in 

Malaysia. Of  the 100 firms, the lowest score is 0.062 while the maximum is 0.723. These 
results show that there is wide variation in sustainability performance amongst publicly 
listed Malaysian firms. Regarding the previous study, sustainability performance is a 
significant evolution. In this area, Abraham et al (2013) observe many organizations that 
have increased levels of  sustainability performance. This indicates that the quality of  
sustainability reporting is still low, although there is an improvement. The result is consistent 
with prior findings in the Malaysian context (Amran et al., 2014). Thus, these findings 
suggest that although on average the sustainability performance remained low, it had 
increased after the introduction of  MCCG (2012).  

The variable women executives WE have a mean of  18.216. This result indicates that 
18.216 presents the top gender executives in our sample. Hence, the participation of  women 
in a top management team of  Malaysian listed firms is considered low. This representation 
is lower than the Scandinavian countries. However, closer to Malaysia, in Indonesia, 
Darmadi (2013) showed that the mean of  their 2007 sample is 12 per cent. 

As can be seen from Table 4, the mean percentage of  BGD is 23.55 percent and the 
standard deviation is 11.324. This is slightly higher than the study of  Katmon et al (2019). 
Furthermore, its maximum value is 57.9 percent. This clearly points out that the peak level 
of  female directors’ representation on the board makes up approximately a third of  board 
directors’ members. According to the Blau Index (Blau, 1977), the range of  minimum to 
maximum is 0.00 to 0.50 for the gender diversity of  a firm. The result of  this study indicates 
that gender diversity is low among firms in Malaysia.  

 
Correlation Heteroscedasticity analysis 
Table 4 reports the correlations among the variables. As a rule of  thumb, a correlation of  
0.70 or higher in absolute value may indicate a multicollinearity issue (Liu et al., 2014). The 
results show that the highest correlation coefficient of  0.322 appears between SP and SIZE. 
However, since these two variables are used alternately in the specifications as dependent 
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variables, their high correlation is not an issue. Multicollinearity was also checked by 
calculating the variance inflation factors (VIF). The highest observed VIF value in the study 
variables is 1.98, which is well below the conventional cutoff  of  10.0 (Chatterjee and Hadi, 
2012). In addition, the VIF factors (variance inflation factor) are weak (≤ 1.98). We can 
confirm the absence of  multicollinearity between variables of  our model (Chatterjee and 
Hadi, 2012).  
 

Table 4. Pearson correlations for independent variables 

Notes: SP: The total score of the SP index has been computed based on environmental, social and economic items; BGD: 
board gender diversity: the percentage of female directors serving on a company’s board; WE: the percentage of women in 
the top management team, SIZE: is calculated as a natural logarithm of total assets; LEV: is calculated as the ratio of total 
debt to total assets, ROA: is measured as pre-tax income divided by total asset  

 
This study used the Hausman (1978) test to determine which estimation model, whether 
the fixed or random effects one, best explains our empirical results. The results of  the 
Hausman specification test indicate that the fixed effects model is better than the random-
effects model. As presented in Table 5, the Fisher test proves to be significant at the 1 per 
cent threshold for both models, confirming the individual fixed effects. To test the 
heteroscedasticity in our empirical models, the Breusch-Pagan test is conducted. Breusch-
Pagan results show that a probability is lower than 1 per cent for the two models, attesting 
that the models are heteroscedastic. Given this error structure, our regressions will be 
estimated by the Generalized Least Squares method that is most suitable for panel data and 
has more advantages (Wooldridge, 2002). As the most important statistical tests have been 
performed, we will interpret the results obtained from the estimation of  our empirical 
models. 
 
Regression results 
Table 5 presents the results of  estimating equation (1) to test our H1. With respect to model 
(1), table 5 shows that BGD affects positively and significantly (β1 = 0.311, Z = 9.17) the 
sustainability performance. This result indicates that firms with the presence of  women on 
the board are associated with higher engagement SP. This finding supports previous studies 

 SP WE BGD SIZE ROA LEV VIF 

SP 1.000      1.26 

WE 0.125** 1.000     1.98 

BGD 0.141** 0.145 1.000    1.32 

SIZE 0.322*** 0.115** 0.214* 1.000 1.000  1.66 

LEV 0.622 0.025** 0.052** 0.042 0.521 1.000 1.87 

        

ROA 0.147** 0.047 0.641*** 0.152 0.044** 1.000 1.54 
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which link BGD and SP ( Kassinis et al., 2016; Francoeur et al., 2017; Yasser et al., 2017). 
Kang et al., (2007) argue that diversity has become one of  the most important variables of  
study in board of  director research. In fact, as women tend to have more ethical behaviours 
and demand a higher level of  sustainability (Issa and Fang, 2019), we found that a higher 
proportion of  female directors increase the likelihood of  organizations addressing 
sustainability performance and adopting external assurance. According to the agency theory, 
the characteristics of  the board can affect the decision of  a company to engage in 
sustainability reporting (Jizi, 2017). 
 

Table 5. Results of  regression analysis 
 SP SP 
 Model 1 Model 2 

Constant 0.151(7.12)*** 0.114(4.38)*** 
BGD 0.311(9.17)*** 0.256 (8.15)*** 
WE  0.147(7.44)*** 

BGD*WE  0.122(14.02)*** 
SIZE 0.057 (2.01)** 0.127 
LEV 0.114 (5.25)*** 0.256(2.02)** 
ROA 0.114 0.324(2.03)** 

Firm fixed effects Yes Yes 
Year fixed effects Yes Yes 

R2 0.5721 0.5823 
R2 adjusted 0,5811  0,5942 
fixed effect 12.66 (0.000)*** 20.51(0.000)*** 

Sepecification test 28.24(0.000)*** 20.52 (0.000)*** 
Autocorrelation test 18.33 (0.000)*** 28.66 (0.000)*** 

BreushPaga test: 
Heteroscedastic 

test 

22.20 (0.000)*** 18.10 (0.000)*** 

Notes: SP: The total score of the SP index has been computed based on environmental, social and economic items; BGD: 
board gender diversity: the percentage of female directors serving on a company’s board; WE: the percentage of women in 
the top management team,  SIZE: is calculated as a natural logarithm of total assets; LEV: is calculated as the ratio of total 
debt to total assets, ROA: is measured as pre-tax income divided by total asset. 
 

Galbreath (2011) explains that the presence of  women on boards provides new insights, 
new information and new perspectives, which help in taking better decisions. Women on 
boards are expected to engage in and build better relations with stakeholders because of  
their greater focus on the needs of  others, positioning firms not only to understand the 
social demands of  their constituent base, but also to avoid costly missteps with strategic 
decisions regarding sustainability (Hisrich and Brush 1984; Rosener, 1997). Our findings 
confirm previous studies on board gender diversity according to which a greater female 
representation on board increases the adoption of  new sustainability reporting practices 
(Seto-Pamies, 2015; Arayssi et al., 2016). Table 5 document the relations among board 
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gender diversity, woman executive and sustainability performance. The statistically 
significant coefficient estimate on SP indicates that BGD is positively associated with SP in 
firms with higher woman executive level. In firms with the presence of  female executives, 
the effect of  BGD is more pronounced yet still significantly positive in a test of  the sum of  
the coefficient estimates on SP and BGD*WE (sum of  coefficient estimates =0.122; p-
value = 14.02).  

According to Al-Shaer and Zaman (2016), our results indicate that a higher percentage 
of  women directors is positive and statistically significant related to the organizations’ 
decision to adopt external assurance of  their sustainability performance. There are several 
possible explanations for this result. Females in top management may be more likely to be 
proactive in addressing environmental concerns than male directors. Female executive have 
more power to avoid lawsuits partly by avoiding some risky but value- increasing firm 
policies, such as more aggressive R&D, intensive advertising, and policies inimical to other 
parties (Adhikari et al., 2019). Indeed, these ethical practices make women more sensitive 
to SP and environmental issues (Nielsen and Huse 2010). Another possible explanation for 
this is that the presence of  female directors as not only a social measure or tokenism, but 
also as a contribution to good governance practice (Garcia et al., 2018). 

In fact, we confirm that Malaysian companies improved the female representation in 
their governance bodies have enjoyed an upgrade in their ethical rating, this implies that the 
improvement in gender representations is fast discounted in the company's ethical rating 
perceived by the market. In addition, besides the absolute association between gender 
diversity of  governance bodies and sustainability rating. 

To further support our study, we explored the impact of  the three dimensions of  
sustainability performance individually: the environment, the social and the economic 
dimensions. The environmental dimension reflects the aspects of  material, energy, water, 
biodiversity, emission and waste, products and services, compliance with environmental 
regulations, transportation of  products, and overall environmental protection measures 
taken by a firm. The social dimension includes human rights, society, diversity and 
opportunity, and product responsibility aspects. The economic dimension reflects a 
company’s capacity, namely the direct economic value generated, market presence, and 
indirect economic impacts through its use of  best management practices. Table 6 reports 
the estimated results from the regression model for each one. Models (3) -(4) - (5) present 
the impacts of  gender diversity on the environment, the social and the economic dimensions. 
In models (6) -(7) - (8), we considered the moderation effect of  top executives’ gender on 
the relationship between gender diversity and the three dimensions. We found insignificant 
effects on the environmental dimension and significant effects on the economic and social 
dimension. A plausible explanation is that high presence of  women in the companies is a 
social dimension type of  SP (Jarboui et al., 2020). This confirms the result of  Clarkson 
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(1995), Mouakhar et al. (2020), Orazalin and Baydauletov (2020), and Jarboui et al. (2020) 
who argued that female board members are expected to influence the social dimension of  
SP.  
 

Table 6. Additional test 
 SP 

ENV 
SP 

SOC 
SP 

ECO 
 Model 3 Model 4 Model 5 

Constant 0.143(5.33)** 0.233(4.22)*** 0.514(3.88)*** 
BGD 0.321 0.621(11.44)*** 0.531(2.04)** 
WE 0.142 0.871(5.21)*** 0.678(2.01)** 

SIZE 0.241(2.02)** 0.521 0.421 
LEV 0.452(6.33)*** 0.641(5.99)*** 0.687 
ROA 0.214 0.741(2.04)** 0.324(2.05)** 

Firm fixed effects Yes Yes Yes 
Year fixed effects Yes Yes Yes 

R2 0.5321 0.4213 0.6421 
R2 adjusted 0,5411 0,5123 0,5346 

 SP 
ENV 

SP 
 

SOC 

SP 
ECO 

 Model 6 Model 7 Model 8 
Constant 0.122(7.83)** 0.242(4.67)*** 0.552(3.52)*** 

BGD 0.578 0.547(11.66)*** 0.475(2.02)** 
WE 0.187 0.645(5.77)*** 0.366(2.05)** 

BGD*WE 0.235 0.422(2.03)** 0.621(9.85)*** 
SIZE 0.431(2.03)** 0.578 0.458 
LEV 0.159(5.22)*** 0.652(5.88)*** 0.264 
ROA 0.275 0.799(2.05)** 0.351(2.03)** 

Firm fixed effects Yes Yes Yes 
Year fixed effects Yes Yes Yes 

R2 0.4111 0.5524 0.5947 
R2 adjusted 0,5120 0.5621 0,6210 

 
Because of their relational abilities, women on boards are more likely able to satisfy the 
needs of their broader groups of stakeholders (Adams et al., 2015; Salhi et al., 2019). Firms 
with more female board directors enjoy more favorable social reputations (Endrikat et al., 
2021; Velte, 2019; Gao et al., 2020) and take better decisions (Yarram and Adapa, 2021; 
Orazalin, 2020).  
 
Robustness test 
To check the robustness of our main results, we verify whether the moderating role of 
women executives on the relationship between the SP and board gender diversity remains 
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intact, if we replace the measurement of women directors such as the percentage of women 
in the board with dummy variables equals 1 if exist a woman on the board and 0 otherwise. 
We re-estimate regressions (1) and (2) in Malaysian firms. Table 7 shows that the results are 
similar to those previously reported, as displayed in Table 5.  
 

Table 7. Robustness test 
 SP SP 
 Model 1 Model 2 

Constant 0.185(10.17)*** 0.152(8.28)*** 
BGD 0.552(5.36)*** 0.275 (9.33)*** 
WE  0.188(5.44)*** 

BGD*WE  0.196(16.12)*** 
SIZE 0.158 (2.05)** 0.166 
LEV 0.182 (5.87)*** 0.247(8.55)*** 
ROA 0.258 0.742(2.05)** 

Firm fixed effects Yes Yes 
Year fixed effects yes Yes 

R2 0.5158 0.5332 
R2 adjusted 0,5254 0,5422 

Notes: SP: The total score of the SP index has been computed based on environmental, social and economic items; BGD: 
board gender diversity: the percentage of female directors serving on a company’s board; WE: the percentage of women in 
the top management team,  SIZE: is calculated as a natural logarithm of total assets; LEV: is calculated as the ratio of total 
debt to total assets, ROA: is measured as pre-tax income divided by total asset.  

 
CONCLUSION 
The present paper addresses, through an empirical approach, the moderating effect of  
female executive on the relationship between board gender diversity and sustainability 
performance. A female executive can have a significant impact on the presence of  females 
on the board by way of  the design of  an appropriate compensation system linked to 
performance, which orients their decision-making towards maximizing the engagement of  
sustainability performance. Using a panel data methodology for the 100 MALAYSIAN 
companies during the period 2010– 2019, we find a positive and significant influence in the 
relation among gender diversity on the board, effectiveness of  monitoring, and pay-for 
performance. The results show a positive and highly significant effect of  the presence of  
women on the board on the sustainability performance. Our findings also point out the 
positive moderating effect of  woman executive. These results are in accordance with agency 
theory that recommends the existence of  more women on boards. In fact, the gender 
diversity allows board members to mobilize various cognitive frameworks, and these, due 
to their variety, allow the interest of  several stakeholders to be considered, enhancing, 
therefore, the sustainability performance (Alazzani et al., 2017; Amorelli and García-
Sánchez, 2021). 
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The additional tests showed that precisely it is the social and economic dimension have 
a relation with gender diversity. In addition, women are more communicative and 
cooperative, they take greater account of  the needs of  stakeholders (Chen et al., 2016) and 
they are more sensitive about society, environment and ethics (Yang et al., 2019; Velte, 2019). 
In fact, competent female directors bring in social capital resources and advice to 
management on strategic actions (Handayani and Panjaitan, 2019; Yaseen et al., 2019). They 
provide various ideas, skills, and perspectives to corporate board decision-making. They also 
can benefit companies through decision making and policies, including sustainability 
practices (Liu et al., 2020; Ardito, 2023). The present study makes several theoretical and 
practical implications.  Firstly, our finding helps entrepreneurs, investors, and the 
community to explain a direct relationship between the  responsibility for the corporate 
decision-making process and the corporate governance practices such as women directors, 
as well as for a firm’s transparency. Therefore, the position of  a woman in the firm could 
allow a firm to  improves social and environmental practices in the firms. This allows a 
company to take a multi-stakeholder approach to developing corporate relationships with 
internal and external stakeholders. In fact, internal stakeholders are interested to know 
financial strategies.  taxation adopted such as tax avoidance. Secondly, our findings suggest 
that the incorporation of  women in firm’s decision-making process leads firm to plan ethical 
strategy, taking into account the interests of  several groups of  stakeholders.  For this reason, 
policymakers and governments of  the major countries have to advance the integration of  
women in corporate decision-making. Also, this study has useful theoretical implications. 
First, it extends the extant literature on gender diversity and sustainability performance by 
contributing to a better understanding of  how gender diversity and top executives’ gender 
can affect sustainability performance in Malaysian firms. Second, this study extends the 
dynamic links between gender diversity and sustainability performance. 

Finally, important limitations that need to be considered is the few control variables in 
the empirical models. In addition, this study used a sample of  non-financial listed companies. 
It may not be representative of  the population of  Malaysian firms. Our results may not be 
generalizable to smaller companies and at different time. In addition, the lack of  systematic 
CSR measurement for other groups of  companies imposes certain limitations on the 
generalizability of  the findings. Thus, future research could extend the population of  this 
study by taking into account all the Malaysian listed firms, including the financial companies 
and make comparisons across sector results. Furthermore, results are representative only of  
listed firms. Future studies could examine the impact of  political connections on the 
relationship between sustainability performance and gender diversity. 
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