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ABSTRACT 

 

This paper examines the relationship between board gender diversity and corporate risk 

taking within 403 US non-financial firms listed on the S&P 500 over the period 2002-2014. 

In the existing literature the impact of board gender diversity on firm outcome (e.g. risk 

taking) is still indistinct. It is argued that female directors may differ from male directors with 

regard to their risk attitude and this, in turn, may influence board’s monitoring ability and its 

decision-making process. However, even after employing numerous robustness tests, I find 

no significant evidence that an increase in female representation within the board of directors 

will affect firm risk. It is also exhibited that the relationship is subject to unobserved 

heterogeneity that leads to biased OLS results. Firms should take this evidence into account 

during the composition of its board of directors.      
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1. Introduction 

After the series of corporate scandals, such as Enron and Worldcom, and the recent 

financial crisis, some claimed that things would have been different if more women were in 

leadership positions (Adams & Funk, 2012). Their motivation is grounded on the assumption 

that women are more risk averse and would add different perspectives to the boardroom 

discussions than their male counterparts (Adams & Ragunathan, 2013). However, this 

assumption is mainly based on common belief that women are in general more risk averse than 

men (Croson & Gneezy, 2009). Although various psychological studies demonstrate that men 

are more risk-loving, more competitive, and  more overconfident than women by nature (Byrnes 

et al., 1999; Barber & Odean, 2001; Eckel & Grossman, 2008), it is still unclear whether these 

behavioural differences are applicable to men and women in the boardroom of corporate 

companies as well (Adams & Funk, 2012; Croson & Gneezy, 2009).  

This is of importance, because the board of directors is one of the most vital internal 

governance mechanisms, which is proposed to closely align the interests of shareholders and 

firm’s managers, and to monitor top management in order to avoid agency conflicts (Jensen & 

Meckling, 1976; Rose, 2007; Adams & Ferreira, 2009). Thus far, the boardroom is mainly 

dominated by males and the “old boys network” (Adams & Ferreira, 2009). Specifically, 13.6 

percent of the Fortune 500 board seats were occupied by female directors in 2003 and this 

increased to 19.2 percent in 2014 (Catalyst, 2014). Although there is a slight increase 

discernible, companies are still under high pressure by a variety of stakeholders to increase their 

board gender diversity (Adams & Ferreira, 2009). This debate caused policymakers in Europe 

to introduce gender quotas for corporate board of directors in order to enhance female 

participation (Matsa & Miller, 2012). Norway was the first country to actually adopt a law in 

2006, that mandated all publicly listed companies to have at least 40 percent women in their 

board of directors (Ahern & Dittmar, 2012). Hereafter several European countries, such as 

Spain and France, passed legislation or proposed guidelines in order to encourage firms to 

increase board gender diversity (Adams & Funk, 2012). The most recent example is Germany, 

which passed legislation that requires publicly listed firms to assign 30 percent of seats within 

board of directors to women with 2016 as starting point (Copley, 2015). One could distinct two 

major views that are important in this debate. The first viewpoint refers to the ethical rationale, 

that argues that competent women deserve equal opportunities as their male counterparts to 

serve on corporate boards or top management and it is just the right thing to do (Campbell & 

Minguez-Vera, 2008). The second perspective argues that companies should increase female 
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representation on boards if it is the case that board gender diversity does create additional value 

for shareholders (Erhardt et al., 2003 & Carter et al., 2010).  

Nevertheless, the economic consequences remain an unclear issue in the existing 

literature. According to the agency theory and resource dependence theory, diverse directors 

may increase the board of directors’ monitoring ability and decision-making process, which 

affect firm outcomes (Rose, 2007; Carter et al., 2010). If board gender diversity does matter for 

firm outcomes, this may be caused by gender-based behavioural differences between male and 

female directors (Mohan, 2014; Nguyen et al., 2015). Moreover, female directors may differ 

from their male counterparts due to their unique experiences, knowledge, and values which 

affect directors’ behaviour in terms of ethical reasoning and risk taking (Post & Byron, 2014). 

There is, however, limited empirical evidence with regard to the relationship between board 

gender diversity and corporate risk taking. Berger et al. (2014) and Adams and Ragunathan 

(2013) did investigate the influence of female board directors within banks on corporate risk 

taking, but could not find a significant relationship. On the other hand, Faccio et al. (2014) and 

Elsaid and Ursel (2011) demonstrate that CEO gender does matter for corporate risk taking. 

However, these studies focused solely on CEO’s or financial firms, but the influence of board 

gender diversity within non-financial firms remains indistinct. It is found that women in non-

financial industries are more risk averse and have lower testosterone than women in finance 

(Sapienza et al., 2009). However, men in the financial industry do not differ significantly from 

males in non-financial firms with regard to their risk behaviour. Therefore, it is expected that 

gender-related differences with regard to the attitude to risk would be more observed within 

board of directors in non-financial firms. Based on the risk-loving and more overconfident 

nature of men it is hypothesized that female board directors in non-financial firms are more risk 

averse than their male counterparts and this will result in less risky firm behaviour.  

 In order to test this hypothesis, I examine a sample of non-financial firms listed on the 

S&P 500 over the period 2002-2014. Additionally, an important issue that should be addressed 

in corporate governance studies is the endogeneity concern. I employ several techniques to 

address two main sources of endogeneity: unobserved heterogeneity and reverse causality. First 

of all, I employ cross-sectional- and time-fixed effects to control for unobserved omitted 

variables that may influence the relationship between board gender diversity and risk taking 

(e.g. firm culture or corporate social performance). By doing so, I show that there is presence 

of unobserved omitted variables that cause the OLS results to be biased. Second, the reverse 

causality issue refers to the possibility that firm risk may affect the appointment decision of 

board directors. Moreover, it might be the case that risky firms prefer male directors based on 



N. Stellingwerf / Msc Thesis IFM DD (2016) 1-44 

3 
 

the common belief that women are more risk averse, or female directors may self-select into 

less risky firms due to their possible different risk attitude (Farrel & Hersch, 2005; Faccio et 

al., 2014). In order to reduce this potential source of endogeneity, I employ the one-year lagged 

value of the board gender diversity variable in the regression model which is consistent with 

Liu et al. (2014). This might function as an instrument for the contemporary value, since this 

lagged value is less likely to be determined by current firm risk (Coles et al., 2006; Liu et al., 

2014). Further, relevant control variables are included in the regression model to reduce 

spurious correlation effects.  

 The final result suggests that board gender diversity does not have a significant effect 

on corporate risk taking. Board gender diversity is measured by multiple measures (e.g. the 

percentage of female directors) and risk taking is based on the volatility of the firm’s operating 

earnings. Additional tests are employed to ensure the robustness of this result. Moreover, the 

results remain the same if I use R&D expenditures and leverage as alternative measures for 

corporate risk taking and control for industry-specific characteristics in the regression model. 

Nevertheless, the main finding that board gender diversity does not directly affect corporate 

risk taking could be of great use for firms. In addition, these results show that female directors 

do not necessarily behave less risky than male directors. Hence, an important practical 

implication for firms is that this should be considered in the selection of board directors and 

this should not be affected by stereotypes with regard to risk preferences of men and women. 

Furthermore, these results may provide a major contribution to the current policy debate as 

well, since it should not be purely based on firm outcomes. Although the introduction of gender 

quotas would not necessarily be the perfect method, governments certainly have a crucial role 

in stimulating equal opportunities for everyone and enhancing the labour conditions for women 

in the workforce.  

The remainder of this paper is structured as follows. I review the relevant literature and 

exhibit my theoretical framework and hypothesis in the following section. In the third section 

the sample selection and variables are described. In addition, the main regression model is 

presented and descriptive statistics are discussed. The main results are interpreted and 

robustness tests are presented in section four. In section five, the results are discussed and 

concluding remarks are given. Finally, the limitations of this study are discussed alongside with 

paths for future research.  

 

2. Literature review 
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2.1 Corporate governance and board composition  

The board of directors is generally considered as the most important decision-making body in 

an organization (Ferreira, 2010). In the existing literature there are two main theories that 

provide insight into the impact of the board of directors on firm outcome; the agency theory 

and the resource dependence theory (Nguyen et al., 2015). These will be discussed in the next 

sub-section. Hereafter, the upper echelons theory will be discussed which clarifies how and 

why behavioural differences may affect the decision-making process of board of directors. 

Finally, relevant theories and empirical evidence with regard to gender-based differences are 

reviewed and the main hypothesis is formulated.  

2.1.1 Agency theory 

The agency theory argues that the interests of managers (agents) and the firm’s owners 

(principals) are not always aligned, due to separation of ownership and control within the 

organization (Jensen & Meckling, 1976; Fama & Jensen, 1983). According to the agency 

theory, the board of directors is one of the most vital internal governance instruments in order 

to prevent managers to act in their self-interest at the expense of profit maximization, and 

thereby creating agency costs for shareholders. The board of directors is proposed to closely 

align the interests of shareholders and firm’s managers, and likewise monitor and correct 

management teams in order to avoid agency conflicts (Jensen & Meckling, 1976; Kang, et al., 

2007). In addition, Eisenhardt (1989) argues that there might arise the problem of risk sharing 

when the agent (managers) and principal (shareholders) have different risk preferences. This 

might lead to agency costs when the agents perform different actions than the principals prefer 

due to differences in risk attitudes (Eisenhardt, 1989; Jensen & Meckling, 1976). Managers 

might invest more conservatively and avoid risky, but value-enhancing projects, such as R&D 

investments, due to career concerns (John et al., 2008). Consequently, this monitoring function 

of the board of directors (e.g. monitoring the CEO, monitoring strategy implementation, and 

evaluating and rewarding top managers) could be considered as a crucial instrument to mitigate 

the differences in risk preferences between executive managers and shareholders, which 

eventually could affect firm outcome (Fama & Jensen, 1983; Baysinger et al., 1991; Hillmann 

& Dalziel, 2003). According to numerous scholars, board composition has a substantial impact 

on the effectiveness of this board monitoring role (e.g. Carter et al., 2003; Erhardt et al., 2003). 

Of importance in the agency view is that outside board members behave more independently 

and will act rather in the interest of shareholders, since they have motivations to build 
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reputations as reliable monitors (Carter et al., 2003). Female directors are more likely than male 

directors to be considered as outside directors, since they do not belong to the “old boys club”, 

that dominated the corporate boardroom in the past decades (Adams & Ferreira, 2009; Carter 

et al., 2010). Thus, due to the relative independence of female directors an increase in the 

proportion of women in the boardroon may contribute to the boards’ monitoring ability and 

decision-making process which, in turn, may affect firm outcomes such as risk taking (Post & 

Byron, 2014).  

2.1.2 Resource dependence theory 

The resource dependence theory claims that the board of directors serves to bring resources to 

the firm and connect the firm with its external environment (Pfeffer & Salancik, 1978). This 

resource function incorporates several activities such as providing of legitimacy and expertise, 

connecting the firm with vital stakeholders, enabling access to resources (e.g. capital), and 

supporting in the establishment of the firm’s strategy (Hillmann & Dalziel, 2003). Hillman, 

Cannella and Paetzold (2000) add to these benefits that different types of directors will provide 

different resources to the firm. Consequently, a more gender diverse board would yield the 

organization with unique and valuable resources and access to various vital stakeholders in the 

external environment, due to connections of diverse directors (Carter et al., 2010; Hillman, 

Shropshire & Cannella, 2007). This link is important, since the presence of female board 

directors sends positive signals to women in the labour force and female customers. As a result, 

a more diverse board provides the organization with a broader talent pool. However, this also 

leads to the proposition that companies appoint female directors simply because of tokenism 

(Adams & Ferreira, 2009). According to Kanter (1977), tokens can be isolated both socially 

and professionally by the numeric majority, whereby the impact of these female directors is 

minimized and unlikely to influence board effectiveness in any manner.  

Based on the agency theory and resource dependence theory, it could be stated that the 

composition of the board of directors may affect firm’s outcome in numerous ways. If female 

directors add new perspectives and qualities to the board there could be gender-related 

differences that may influence the level of risk taking the firm executes (Faccio et al., 2014). 

The manner how and why the presence of female board directors may influence firm decision-

making and a firm’s risk policy could be clarified by the upper echelons theory (Hambrick, 

2007; Carpenter et al., 2004). 

 

2.1.3 The upper echelons theory 
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According to this theory, directors’ experiences, knowledge and values influence their unique 

cognitive frames, that determine how directors seek and interpret information (Post and Byron, 

2014). Moreover, the directors’ cognitive frames shape the firm’s strategic choices, such as 

diversification strategies or R&D investments, and thereby corporate risk taking (Carpenter et 

al., 2004). Therefore, differences in cognitive frames among directors could affect boards’ 

decision-making processes in a significant manner. If it is the case that female directors have 

different cognitive frames, due to differences in experiences and values, this may explain how 

and why board gender diversity may influence firm outcomes, such as CSP and risk taking 

(Post & Byron, 2014). According to Post and Byron (2014), possible gender differences in 

cognitive frames in terms of ethical reasoning or risk aversion are especially relevant since this 

may affect the board monitoring activities. Risk aversion may, for instance, lead to an increased 

incentive to fulfill the board’s essential role as supervisor in order to avoid the legal, ethical and 

reputational risks of not doing so (Post & Byron, 2014).  

Alongside of this monitoring role, the board of directors is closely involved in strategy 

implementation that should be in line with shareholders’ interest (Jensen & Meckling, 1976; 

Fama & Jensen, 1983). In the situation that female directors differ from their male counterparts, 

more gender-diverse boards bring a broader and greater variety of perspectives and this could 

impact board decision-making (Carter et al., 2010). Female directors’ cognitive frames may 

cause boards to increase their counsel activities and strategy involvement, which would help 

firms to deal with the complex and uncertain business decisions in order to reduce internal and 

external risks the firms face (Post & Byron, 2014). Hence, it is necessary to discuss whether, 

and if so to what extent, female directors do differ from their male counterparts with respect to 

their cognitive frames and differences in risk attitude.   

 

2.2  Board gender diversity & corporate risk taking  

Risk taking is an important outcome of human behaviour and has been subject of numerous 

studies (Croson and Gneezy, 2009). The level of risk taking depends on whether the specific 

behaviour could lead to more than one particular outcome and whether some of these outcomes 

are unpleasant or undesirable (Byrnes et al., 1999). Thus, risk taking involves the decision-

making of choices that could lead to negative outcomes. According to various scholars in 

psychology and finance, risk taking is influenced by behavioural differences between men and 

women.  

2.2.1 Behavioural gender-based differences  
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In the past decades behavioural differences between men and women have been a widespread 

subject in both the psychological and economic literature. Schwartz and Rubel (2005) found 

that there exist differences among men and women with regard to their core values, such as 

power and compassion. In addition, Croson and Gneezy (2009) documented three fundamental 

gender-based differences with regard to risk preferences, social preferences and competitive 

preferences. According to their survey-based study, women are more risk averse, more sensitive 

to social cues, and women are less competitive than men in general. Moreover, Byrnes et al. 

(1999) performed a meta-analysis in which the risk taking tendencies of male and female 

participants were compared. Their research results support the idea that women are more likely 

to take less risk than men, however these gender differences seem to differ across ages or 

contexts (Byrnes et al., 1999). According to the sociobiological model of Wilson and Daly 

(1985) these gender differences do occur due the “masculine psychology”. This theory argues 

that men are more risk-loving since they historically faced more competition than women in 

order to obtain the right to mate and to climb the social hierarchy. Consequently, these 

traditional social roles still have an influence on the risk preferences of men and women 

nowadays.  

 

Another characteristic that is frequently discussed as explanation for the gender 

difference in risk attitude is overconfidence (Bertrand, 2011). Barber and Odean (2001) show 

that male investors display relatively more overconfidence and therefore are more likely to enter 

riskier situations and tend to hold riskier portfolios. This is in line with the conclusion of Eckel 

and Grossman (2008) that women are more risk averse than men. This is based on findings 

from field studies that examine the risk preferences among gender, although they stated that the 

results of laboratory experiments are somewhat less convincing, due to different methodologies 

and lack of comparability between studies (Eckel & Grossman, 2008). Furthermore, Diekman, 

Eagly and Kulesa (2002) argue that gender-related differences in risk attitude could also be 

explained by predicted behaviour of men and women based on stereotypes. Thus, certain 

observations and predictions of the characteristics of men and women can be biased by beliefs 

about gender-stereotypic characteristics (Diekman et al., 2002). This is important, since 

stereotypes about risk preferences of men and women could have an effect on the appointment 

decision and allocation of tasks in formal situations. If the common belief is that women are 

more risk averse than men (whether correct or not), firms would prefer males above females 

for positions that require risk taking (Croson & Gneezy, 2009).  
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2.2.2 Behavioural differences in the boardroom 

However, altough the aforementioned studies found several differences between men and 

women with regard to overconfidence and risk-aversion, this is mainly based on the general 

population (Croson & Gneezy, 2009; Adams & Funk, 2012). It is, however, still unclear 

whether these differences among men and women are also present in the boardroom. Since 

directors need a set of specific and unique skills to be selected there is a probability that there 

is little or no difference between males and females among top executives (Faccio et al., 2014).  

 

Adams and Funk (2012) show in a survey among the population of board directors in 

Sweden that female directors and male directors still have different priorities. However, women 

in leadership positions differ significantly from women in the general population in their values 

as well. Women in the boardroom care more about achievement, power, and stimulation and 

less concerning benevolence and conformity than “typical” women for instance (Adams & 

Funk, 2012). Surprisingly, female directors are even to some extent less risk averse than male 

directors. So, board gender diversity may affect the decision-making process, however they 

also argue that this is not necessarily the case due to differences between female directors and 

male directors. Other characteristics that are not related to gender preferences, such as age or 

tenure, could cause that the population of female directors differs from their male counterparts 

(Adams & Funk, 2012). Mohan (2014) summarizes findings with regard to board composition 

and examines potential gender behavioural differences and whether it does affect firm 

performance. Although this still remains an unresolved issue, female leaders tend to use co-

operation, communication, and interpersonal skills to achieve goals, whereas male leadership 

is based on rationality, toughness, domination and more aggressive risk taking (Mohan, 2014). 

Croson and Gneezy (2009) also tighten the possibility that gender-based risk differences could 

differ among top executives in comparison with the general population. Selected female 

directors could have the same risk preferences as their male counterparts or this could be a 

result of adaptive behavior to the requirements of the job (Croson & Gneezy, 2009). Moreover, 

Adams and Funk (2012) focussed on Sweden, where the costs of choosing a career path leading 

to a director seat are lower than most other countries. These costs could be one of the reasons 

why the preferences of female directors differ from male directors in the aforementioned 

manner and this difference may be even more extreme in countries with higher career costs, 

such as in the United States (Adams & Funk, 2012).  

Nevertheless, the existing literature shows little empirical evidence with regard to board 

gender diversity and the effect on corporate risk taking. The limited studies that investigated 
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this issue focused mainly on the financial sector or solely the influence of CEO gender. Berger, 

Kick and Schaeck (2014), examined the influence of executive team composition (gender, age 

and education) on risk taking of financial organizations in Germany. Based on their research, 

Berger, Kick and Schaeck (2014) argue that a boost in female board representation causes 

increased bank risk taking, although this effect is not significant. One explanation for this result 

proposed by Berger et al. (2014), is the fact that female directors were less experienced than 

the male executives in their sample of 3525 banks and this may diminished the difference 

between male and female board members. In a comparable study, Adams and Ragunathan 

(2013) investigated a sample of 365 US-banks and found that women in finance may have the 

same risk preferences as men in finance. They show that a higher representation of female 

directors in the corporate boards of banks did not lead to less risky activities or less risk 

exposure during the previous financial crisis. Based on this, it could be stated that generalizing 

from gender differences in the general population to subpopulations of women, such as female 

board directors in financial firms, may be stereotyping (Adams & Ragunathan, 2013).  

On the other hand, the study of Faccio et al. (2014) demonstrates that gender-related 

differences may matter in a business setting. According to their results, CEO gender determines 

corporate decision-making. Specifically, firms that selected a female CEO experienced lower 

leverage, less volatile earnings and a higher likelihood of survival compared to firms run by 

male CEO’s (Faccio et al., 2014). Another study that concentrated on the influence of CEO 

gender on corporate risk taking and firm outcome is the research of Elsaid and Ursel (2011). 

Their results show that the change of a male CEO to a female CEO will lead to a decrease in 

several measures of risk taking, such as R&D expenditures and the standard deviation of cash 

flows. These results highlight the fact that there is still indistinctness among scholars how and 

why board gender diversity may matter for corporate risk taking.  

 

In addition, the current empirical evidence did not focus on the influence of gender 

diversity within the board of directors among non-financial firms. This could be interesting, 

since the pool of female board directors in the non-financial sector may significantly differ from 

the pool of female board directors in the financial industry (Adams & Ragunathan, 2013; Berger 

et al., 2014). Sapienza, Zingales and Maestripieri (2009) show in their research that women in 

finance have lower risk aversion and higher testosterone than women in other industries. It is 

therefore argued that female directors in non-financial industries are more risk-averse than 

female directors in the financial service industry. However, men in finance do not differ 

substantially from other men (Adams & Ragunathan, 2013). For that reason, gender-related 
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differences with respect to risk-aversion would be more observed within boards in non-financial 

firms. Based on the aforementioned theories and empirical evidence the following hypothesis 

is formulated: 

 

Hypothesis 1: An increase in female representation among the board of directors will result in 

lower corporate risk taking in non-financial firms.  

 

3. Methodology 

3.1 Sample selection 

For this research, I obtain data of companies that are listed on the S&P 500 Index as of the 10th 

of October 2015, covering the period 2002-2014. This American stock market index contains 

500 large companies that are publicly listed on the New York Stock Exchange (NYSE) or the 

NASDAQ. The S&P 500 is one of the most commonly followed equity indices and is 

considered as one of the best representations of the U.S. stock market2. My source for the 

financial data and board characteristics of companies is the Thomson Reuters’ Asset 4 Database 

(ESG). The data with regard to female representation in board of directors is retrieved manually 

as much as possible by examining the companies’ annual report in case the data was not fully 

available in the Thomson Reuters’ Asset 4  Database (ESG). Moreover, I remove firms from 

the sample in case less than one year of complete information regarding the gender composition 

of their board of directors is present, since this is the most important independent variable. 

Consequently, 493 firms are retained in the company sample. Since I focus in this research on 

the influence of board gender diversity within non-financial firms on corporate risk taking, 

financial firms are excluded from the sample. Therefore, firms with a SIC code between 6000 

and 6999 are excluded from the final sample (Boubakri et al., 2013). Consequently, the final 

sample of firms contains unbalanced data including 403 unique firms for the period 2002-2014. 

For a description of the variables and data refer to appendix table A1 for an overview.     

3.2.1 Dependent variable 

 Based on literature, I employ the standard deviation of return on assets (σROA ) as measure 

of corporate risk taking3. The σROA is a measure of the riskiness of firm outcomes and is the 

volatility of corporate earnings (Faccio et al., 2014; Li et al., 2013; Mihet, 2013). Further, 

                                                           
2 I refer to Appendix table A3 for an overview of the sample distribution categorised by industry.  
3 In section 4.4.1 Other measures of firm risk I use R&D expenditures and leverage as alternative measures in 

order to test the robustness of the results. 
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empirical research by John et al. (2008) shows that firms that invest in riskier projects and have 

overall riskier corporate operations are associated with higher volatility of corporate earnings. 

The ROA is calculated per year per firm for the period 2002-2014, where the firm’s ROA is 

defined as the ratio of earnings before interest, taxes, depreciation and amortization to total 

annual average assets (John et al., 2008). Consistent with John et al. (2008) and Faccio et al. 

(2011, 2014), the standard deviation of the ROA is calculated over 5-year overlapping periods 

(2002-2006, 2003-2007, 2004-2008, 2005-2009, 2006-2010, 2007-2011, 2008-2012, 2009-

2013, and 2010-2014). A minimum of five observations of the ROA are required in order to 

calculate the risk taking proxy.   

3.2.2 Independent variable 

The independent variable that is employed in my research is board gender diversity. Several 

measures of board gender diversity are employed in the academic literature. The most 

commonly used measure is the proportion of female directors in the board of directors (Nguyen 

et al., 2015; Campbell & Minguez-Vera, 2008; Rose, 2007; Adams & Ferreira, 2009). In 

addition, some scholars use the number of females in the board of directors as proxy for board 

gender diversity (e.g. Carter et al., 2010) or a dummy variable that takes a value of one when 

at least one women is present on the board (Campbell & Minguez-Vera, 2008; Rose, 2007; 

Carter et al., 2003). In order to capture the effect of board gender diversity all three measures 

are used in this research. Specifically, the proportion of female directors is calculated as the 

ratio of female directors in the board with respect to the total number of board members 

(%_Females). The other two proxies are the amount of women in the board of directors 

(Number of females) and a dichotomous variable which is equal to one if at least one women 

is present in the board of directors, and zero otherwise (Female_Dummy).  

3.2.3 Control variables 

Based on prior research, I control for numerous variables in my analysis that could impact the 

relationship between corporate risk taking and board gender diversity. By doing so, I mitigate 

for potential biased results that are affected by endogeneity. The abbreviations per control 

variable are stated in the brackets.  First of all, I control for the effect of independent directors 

(%_Independent) in the board of directors on the decision-making process. Some scholars argue 

that the presence of independent directors in the board of directors may increase the quality of 

corporate governance and thereby influence firm outcome (Jackling & Johl, 2009; Carter et al., 

2010). Board independence for each firm is calculated by the ratio between the number of 

independent directors on the board of directors and the total number of board directors at the 
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end of year t (Wang and Coffey, 1992). Secondly, the next control variable is board size 

(Board_Size), since the number of board members may also affect the decision-making process 

within a board of directors (Sila et al., 2016). Board size is calculated as the natural logarithm 

of the total amount of board members at the end of year t. Furthermore, firm size (Firm_Size) 

is included in the regression model, since large firms are typically considered to behave less 

risky (Bruno & Shin, 2014; Nguyen, 2012; Faccio et al., 2014). Size of firm i is computed as 

the natural log of a firm’s total assets at the end of year t. In order to control for the differences 

in lifecycle between firms, firm age (Age) is included in the model as control variable (Faccio 

et al., 2014; Nguyen, 2012). Firm age is calculated by taking the natural logarithm of the number 

of years from the date of incorporation of firm i. The fourth control variable that is added to the 

regression model is asset growth (Growth). Times of fast asset growth will result in a different 

level of corporate risk taking than during normal times (Berger et al., 2014; Boubakri, 2013). 

Asset growth is measured as the logarithm of firm’s i growth in total assets that corresponding 

year. In order to control for firm-specific growth opportunities that may influence risk taking, 

the market-to-book ratio (MTB) is included in the model (Sila et al., 2016; Bruno & Shin, 

2014). Moreover, more growth opportunities may result in a more risky firm policy. The 

market-to-book ratio is calculated as the market value of total assets divided by the book value 

of total assets. Market value of total assets is defined as the book value of total assets minus the 

book value of total equity plus share price times the number of shares outstanding. In addition, 

the firm’s profitability (ROA) is included in the regression model, which is a proxy for 

performance (Faccio et al., 2014; Boubakri, 2013). The firm’s profitability controls for 

differences in management quality among firms. Well managed firms may results in less 

volatile and uncertain operating earnings. ROA is defined as the total of earnings before 

interests and taxes divided by total assets. Lastly, the debt-to-assets ratio (Leverage) is included 

as eighth control variable. Leverage could be considered as a proxy for a firm’s financial health. 

A high debt-to-assets ratio increases the probability for financial distress, which may lead to 

less risky behaviour of the firm (Boubakri, 2013; Sila et al., 2016). Leverage is calculated by 

the ratio of financial debt divided by the sum of financial debt plus equity (Faccio et al., 2014). 

Financial debt is calculated as the sum of long term debt (excluding “other non-current 

liabilities”) and short term loans.   

3.3 Regression model 

3.3.1 OLS regression 
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I will employ a pooled Ordinary Least Square (OLS) to estimate the relationship between board 

gender diversity and risk taking. In order to test the formulated hypothesis the following 

empirical model is constructed: 

 

𝑅𝑖𝑠𝑘𝑖,𝑡 =  𝛼0 +  𝛽1𝐵𝑜𝑎𝑟𝑑_𝐺𝑒𝑛𝑑𝑒𝑟_𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦𝑖,𝑡 +  𝛽2%_𝐼𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡𝑖,𝑡

+  𝛽3𝐵𝑜𝑎𝑟𝑑_ 𝑆𝑖𝑧𝑒𝑖,𝑡   + 𝛽4𝐹𝑖𝑟𝑚_𝑆𝑖𝑧𝑒𝑖,𝑡 +  𝛽5𝐴𝑔𝑒𝑖,𝑡 +  𝛽6𝐺𝑟𝑜𝑤𝑡ℎ𝑖,𝑡

+  𝛽7𝑀𝑇𝐵𝑖,𝑡 +  𝛽8𝑅𝑂𝐴𝑖,𝑡 + 𝛽9𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 +  𝜀𝑖,𝑡,                                              (1) 

 

where 𝑅𝑖𝑠𝑘𝑖,𝑡 is the risk taking measure σROA for firm i at time t, 𝛼0 is a constant,   

𝐵𝑜𝑎𝑟𝑑_𝐺𝑒𝑛𝑑𝑒𝑟_𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦𝑖,𝑡is measured by the percentage of female directors on board, the 

number of female directors on board, or the female dummy variable, %𝐼𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡𝑖,𝑡 is the 

percentage of independent directors, 𝐵𝑜𝑎𝑟𝑑_𝑆𝑖𝑧𝑒𝑖,𝑡 is the number of board members, 

𝐹𝑖𝑟𝑚_ 𝑆𝑖𝑧𝑒𝑖,𝑡 is the natural log of firm’s assets, 𝐴𝑔𝑒𝑖,𝑡 is the natural log of firm’s age, 𝐺𝑟𝑜𝑤𝑡ℎ𝑖,𝑡 

is the natural log of firm’s growth in assets at time 𝑡, 𝑀𝑇𝐵𝑖,𝑡 is the market-to-book ratio, 𝑅𝑂𝐴𝑖,𝑡 

is the return on assets, 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 is the debt-to-assets ratio, and 𝜀𝑖,𝑡 is an error term. Robust 

standard errors are included in all regression models in order to control for serial correlation 

and heteroscedasticity.  

In the existing corporate governance literature, there is evidence that the issue of endogeneity 

may affect the relationship between board composition and firm outcome (Adams & Ferreira, 

2009; Faccio et al., 2014; Wintoki et al., 2012). Neglecting this matter and not taking 

endogeneity into account may lead to biased results (Adams & Ferreira, 2009).  

3.3.2 Endogeneity 

There are two main sources of endogeneity considered in literature that could result in spurious 

outcomes: unobserved heterogeneity and simultaneity (Wintoki et al., 2012). Unobserved 

heterogeneity or omitted variable bias refers to unobservable firm characteristics that affect 

both the selection of female directors and firm risk. An example of such an unobservable factor 

is CSR. There is some theoretical and empirical evidence that firms that are socially responsible 

are managed more efficiently and, consequently, are exposed to less risk. Since such companies 

could consider appointing a female director as legitimacy or socially responsible firms may be 

more attractive to female directors, this can influence the relationship between firm risk and 

gender diverse boards. As the measurement of CSR performance is inconvenient, this variable 
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is most often omitted from the empirical model (Sila et al., 2016). Other unobservable firm 

characteristics that may influence the results are, for instance, managerial capability or firm 

culture (Adams & Ferreira, 2009; Wintoki et al., 2012). OLS regression assumes homogeneity 

among companies, either it assumes that the variables and the relation between the variables is 

constant over time for all companies within the samples. Since there are unobservable firm 

characteristics that may influence the variables of these companies in a different manner, the 

OLS is unlikely to hold and expected to lead to biased results. A potential solution to the 

unobserved heterogeneity is the use of the fixed or random effects models. Time-fixed effect 

captures all the variables that influence the regression model and vary over time, but are the 

same for all companies. Time fixed effect could for instance control for a rigorous tax rate 

change, which impact is the same for all firms in the sample. In addition, firm-fixed effects 

encapsulates all variables that possibly may affect the regression cross-sectionally, but are 

constant over time (Brooks, 2008). By doing so, it controls for omitted variables (e.g. culture 

and managerial ability) that differ among companies in the sample. An alternative technique is 

the random effects model.  

Contrary to the fixed effects model, the random effects technique offers different 

intercept terms for entities that arise from a common intercept plus a random variable that is 

constant over time, but varies among companies, or varies over time and is constant across 

firms. However, there is one important difference between the two models. The random effects 

model assumes that the individual specific effects are uncorrelated with the independent 

variables. If unobserved variables are correlated with the explanatory variables, the random 

effects model is not valid (Brooks, 2008). In this case the fixed effects model is more 

appropriate, which allows for potential correlation effects with unobserved omitted variables. 

Since it is unlikely that the “exogeneity” assumption is satisfied in corporate governance 

studies, several scholars prefer the fixed effects model. Nevertheless, the Hausman test is used 

to examine which model is more appropriate to employ for this regression model. The null 

hypothesis of the Hausman test states that the random effects model is unbiased and appropriate, 

while the alternative assumption states that the random effects model is not consistent. The 

Hausman test provides a p-value of 0.0000 and therefore the null hypothesis is rejected, i.e., the 

random effects model is biased and inconsistent. Therefore, I include both firm- and time-fixed  

effects in my regression model in order to allow for cross-sectional and time variation in the 
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intercept terms and in that way account for potential endogeneity problems4. Further, as 

aforementioned I include numerous control variables to decrease potential spurious correlation 

effects. I will perform the pooled OLS as well as the OLS with fixed effects in order to compare 

the two methods and possible differences in results. Adams & Ferreira (2009) show, for 

instance, in their research that the coefficient of board gender diversity in the relationship with 

firm performance became significantly negative instead of positive due to the inclusion of fixed 

effects. The regression model (2) for the OLS with fixed effects is structured as follows: 

𝑅𝑖𝑠𝑘𝑖,𝑡 =  𝛼0 +  𝛽1𝐵𝑜𝑎𝑟𝑑_𝐺𝑒𝑛𝑑𝑒𝑟_𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦𝑖,𝑡 +  𝛽2%_𝐼𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡𝑖,𝑡

+  𝛽3𝐵𝑜𝑎𝑟𝑑_ 𝑆𝑖𝑧𝑒𝑖,𝑡   +  𝛽4𝐹𝑖𝑟𝑚_𝑆𝑖𝑧𝑒𝑖,𝑡 +  𝛽5𝐴𝑔𝑒𝑖,𝑡 +  𝛽6𝐺𝑟𝑜𝑤𝑡ℎ𝑖,𝑡

+  𝛽7𝑀𝑇𝐵𝑖,𝑡 + 𝛽8𝑅𝑂𝐴𝑖,𝑡 + 𝛽9𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 + α𝑖 + λ𝑡 + 𝜀𝑖,𝑡,                            (2)  

where α𝑖 is firm-fixed effects and λ𝑡 encompasses the time-fixed effects. 

Another source of endogeneity that might lead to biased and inconsistent results in corporate 

governance studies is the problem of simultaneity, or reverse causality (Wintoki et al., 2012; 

Roberts & Whited, 2012; Carter et al., 2010; Nguyen et al., 2015). This suggests that risk taking 

may be affect by board gender characteristics, however it might also be the case that the level 

of risk taking influences the appointment of female directors for several reasons (Adams & 

Ragunathan, 2013). First, more risky firms may decide to hire female directors since they have 

the reputation of better monitoring and higher risk-aversion than male directors (Adams & 

Ferreira, 2009; Sila et al., 2016). On the other hand, female directors may self-select themselves 

in less risky firms due to their possible higher risk-aversion (Farrel & Hersch, 2005; Faccio et 

al., 2014). In both situations,  the appointment of female directors (x) is influenced by firm risk 

taking (y), which results in a simultaneity bias. In order to reduce this potential endogeneity 

problem, I will perform a fixed effects OLS with a one-year lagged value of the board gender 

diversity variable to replace the contemporary value as an instrument. This lagged value of 

board gender diversity is less likely to be partly determined  by current firm risk (Liu et al., 

2014; Berger & Bouwman, 2013; Bruno & Shin, 2014; Coles et al., 2006). The regression 

model (3) with the OLS with both cross-sectional and time-fixed effects and lagged board 

characteristics is formulated as follows:  

𝑅𝑖𝑠𝑘𝑖,𝑡 =  𝛼0 +  𝛽1𝐵𝑜𝑎𝑟𝑑_𝐺𝑒𝑛𝑑𝑒𝑟_𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦𝑖,𝑡−1 +  𝛽2%_𝐼𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡𝑖,𝑡 +

 𝛽3𝐵𝑜𝑎𝑟𝑑_ 𝑆𝑖𝑧𝑒𝑖,𝑡   +  𝛽4𝐹𝑖𝑟𝑚_𝑆𝑖𝑧𝑒𝑖,𝑡 +  𝛽5𝐴𝑔𝑒𝑖,𝑡 +  𝛽6𝐺𝑟𝑜𝑤𝑡ℎ𝑖,𝑡 +  𝛽7𝑀𝑇𝐵𝑖,𝑡 +

                                                           
4 The redundant fixed effects test is significant for both types of fixed effects at the 1% level. The results are 

presented in Appendix table A2 
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 𝛽8𝑅𝑂𝐴𝑖,𝑡 + 𝛽9𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 + α𝑖 + λ𝑡 + 𝜀𝑖,𝑡,                                                                                 

   (3) 

Where 𝐵𝑜𝑎𝑟𝑑_𝐺𝑒𝑛𝑑𝑒𝑟_𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦𝑖,𝑡is measured by the percentage of female directors on 

board, the number of female directors on board, or the female dummy variable at the end of 

year 𝑡 − 1. 

3.4 Descriptive statistics 

An overview of the descriptive statistics and the pair-wise correlation matrix for all the relevant 

variables are presented in table 1 and table 2. In order to reduce the effect of spurious outliers, 

all the firm-level variables are winsorized at the 1 percent level on both sides except for the 

variables %_Independent, MTB and ROA. These variables are winsorized at the 0.05 and 0.95 

level because of the high level of spurious values. In table 1 it could be examined that the 

average σROA is 2.8 percent, with a maximum of 9 percent and a minimum 0.4 percent. The 

median of σROA is reasonably close to the mean, with a score of 2.1 percent. Since five 

consecutive years are needed for this variable to be calculated, the observations are lower in 

comparison with the other firm-level variables. With respect to the board gender composition, 

the average percentage of female directors within this sample of firms is 14.5 percent. While 

the mean of the number of female directors in the board of directors and female_dummy is 1.63 

and 87.2 percent respectively. The latter means that in 87.2 percent of the firms there is at least 

one female director present in the board of directors. The maximum percentage of female 

directors in the board is 60 percent, this equals to six female directors. Figure 1 (Appendix) 

shows the trend of board gender diversity over the period 2002-2014. It is examined in figure 

1 (A) that the proportion of female directors did increase from 11.3 percent in 2002 towards 

17.7 percent in 2014 for this sample of firms. In addition, figure 1 (B) shows the percentage of 

firms with more than one, two or three female directors. The percentage of firms that includes 

at least one female director in the board more than doubled in this time period from  42.9 percent 

firms in 2002 to 89.6 percent in 20135. The percentage of firms with more than two or three 

women on board even tripled and quintupled in the equivalent period. The mean board size and 

firm size is 2.357 (ln) and 3.401 (ln) respectively. With respect to the ROA the average is 12.0 

percent with a maximum of 22.6 percent and a minimum of 4.0 percent. Further, the average 

                                                           
5 Due to lack of data of numerous companies in the year 2014 with regard to board size and number of female 

directors, this year is not presented in figure 1 (B).  
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firm consist out of 24.7 percent debt and 75.3 percent equity. Although there are also firms that 

finance their assets with a significant amount of debt (74.3 percent) or no debt at all (0 percent).  

  

Table 2 presents the correlation matrix. It shows a high negative relationship between 

all the board gender variables and σROA, however this does not imply a causal relationship. 

As can be seen, the three measures of board gender diversity show an extremely high 

correlation. Nonetheless, since the measures are employed seperately in my regression models 

these relationships are not problematic. Further, it could be examined that apart from these 

relationships the highest correlation is between firm size and board size (57.95 percent). This 

could be explained since bigger firms are more complex and therefore more board members are 

required to increase the quality of the corporate governance. According to Brooks (2008), 

multicollinearity is not an issue as long as the correlation is below 70 percent. Thus, it could be 

stated that there is no sign of multicollinearity among the variables.  
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Table 1 

Descriptive statistics 

This table presents the descriptive statistics of all firm and board variables. The sample encompasses 493 firms that 

are investigated within the period 2002-2014. The firm’s financial data and board characteristics are obtained from 

the Thomson Reuters’ Asset 4 Database (ESG). All variables are winsorized at the 1st and 99th percentiles, except for 

%_Independent, MTB and ROA. These are winsorized at the 5th and 95th percentile values. Variable definitions are 

presented in Table A1 (Appendix).  

Variable Mean Min 
1st 

Quartile 
Median 

3rd  

Quartile 
Max S.D. Obs 

σROA 0.028 0.004 0.012 0.021 0.037 0.090 0.023 3523 

%_Females 0.145 0.000 0.091 0.143 0.200 0.600 0.090 4490 

Number of females 1.630 0.000 1.000 2.000 2.000 6.000 1.028 4342 

Female_Dummy 0.872 0.000 1.000 1.000 1.000 1.000 0.334 4342 

%_Independent 0.806 0.546 0.750 0.833 0.900 0.923 0.107 4181 

Board_Size (ln) 2.357 1.792 2.197 2.398 2.485 2.833 0.207 4342 

Firm_Size (ln) 16.101 12.779 15.206 16.088 17.034 19.377 1.291 5068 

Age (ln) 3.401 1.777 2.827 3.365 4.173 4.875 0.853 4993 

Growth (ln) 0.093 -0.262 0.004 0.064 0.148 0.511 0.155 4993 

MTB  3.415 0.920 1.720 2.740 4.300 9.663 2.300 4707 

ROA 0.120 0.040 0.067 0.111 0.167 0.226 0.061 5027 

Leverage 0.247 0.000 0.125 0.236 0.353 0.743 0.166 5055 

 

 

  

Table 2 

Correlation matrix 

This table presents the correlation with all the variables that are employed in this research. Refer to table A1 for a detailed 

description of the concerned variables. 

  1 2 3 4 5 6 7 8 9 10 11 12 

1 σROA 1.00            

2 %_Females -0.12 1.00           

3 Number of females -0.17 0.93 1.00          

4 Female_Dummy -0.10 0.64 0.61 1.00         

5 %_Independent -0.06 0.13 0.16 0.11 1.00        

6 Board_Size (ln) -0.23 0.23 0.49 0.39 0.14 1.00       

7 Firm_Size (ln) -0.23 0.20 0.36 0.23 0.19 0.58 1.00      

8 Age (ln) -0.19 0.18 0.22 0.19 0.14 0.26 0.27 1.00     

9 Growth (ln) 0.07 -0.09 -0.11 -0.08 -0.05 -0.11 -0.13 -0.16 1.00    

10 MTB  0.14 0.04 -0.01 0.01 -0.05 -0.14 -0.24 -0.12 0.17 1.00   

11 ROA 0.18 0.08 0.03 0.00 0.01 -0.11 -0.21 0.00 0.22 0.41 1.00  

12 Leverage -0.21 0.09 0.12 0.05 0.03 0.13 0.12 0.12 -0.18 -0.08 -0.21 1.00 
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4. Results 

4.1 OLS regression 

Initially, I examine the effect of board gender diversity on firm risk taking by employing a 

pooled OLS regression. Hereafter I will perform the OLS with the inclusion of both cross-

sectional and time-fixed effects in order to control for unobserved heterogeneity. The results 

for regression model (1) with the percentage of female directors, the number of female directors, 

and the female dummy as independent variables are exhibited in table 3 in columns (1), (2) and 

(3) respectively. With regard to the results of the pooled OLS, it is interesting to observe that 

the coefficients for two proxies of board gender diversity are negatively related to firm risk. 

The results show that there exists a negative relationship with regard to the percentage of 

women in the board and the number of female directors with a significance level of 5 percent. 

Thus, an increase of female directors will decrease the volatility of operating earnings. This is 

consistent with previous empirical evidence such as exhibited by Faccio et al. (2014), who 

found that firms run by female CEO’s have lower leverage, less volatile earnings and a higher 

likelihood of survival than firms run by male CEO’s. Furthermore, board size is significantly 

negatively related to risk taking for all of the proxies. This is consistent with the idea that more 

boardmembers increases board monitoring and thereby enhances the quality of the internal 

corporate governance, which decreases risk taking. As can be seen, firm age is negatively 

related to risk taking and is statistically significant for all three models at the 5 percent level. 

The same applies for the ratio of leverage, which has a significant and negative relationship 

with firm risk at the 1 percent level. Profitability, measured as ROA, has a positive influence 

on risk taking for all three models and significant at the 1 percent level. This corresponds with 

the results of Elsaid and Ursel (2011).  

 However, as aforementioned there might be presence of unobserved firm-specific 

characteristics that influence the relationship between board gender diversity and risk taking, 

which may result in biased and inconsistent results. Therefore, the OLS regression is amplified 

with both cross-sectional and time-fixed effects in order to control for potential endogeneity 

problems. The results of regression model (2) are shown in table 4 (the three different proxies 

for board gender diversity are presented in columns (1) - (3)). In contrast to the findings of the 

pooled OLS regression, the inclusion of fixed effects demonstrates that there is no significant 

relationship between board gender diversity and corporate risk taking. Specifically, the signs of 

the coefficients for two proxies of board gender diversity (%_Females and Female_Dummy) 
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are currently positive instead of negative. Furthermore, firm size is still negatively related to 

firm risk, but now significant at the 1 percent level for all proxies for board gender diversity. 

This indicates that larger firms are associated with less risk than smaller firms and this is also 

consistent with prior research (e.g. Faccio et al., 2014; Elsaid & Ursel, 2011). Contrary, the 

signs of board size and firm age are still negative, however the variables are not significant 

anymore. In addition, whereas leverage was negatively related to risk taking at the 1 percent 

level in the pooled OLS regression, because of the inclusion of fixed effects leverage is not a 

significant determining factor anymore. Moreover, there is a significant positive link between 

ROA and risk taking, indicating that performance may affect the firm’s risk policy.  

It is observed that the results of the FE OLS differ significantly from the findings of the pooled 

OLS regression. Specifically, it is shown that after controlling for ommited unobserved 

variables that may influence the relation between board gender composition and corporate risk 

taking cross-sectionally and over time, there exists no significant effect of board gender 

diversity on the level of firm risk. Thus, this illustrates that the relationship between board 

gender composition and firm risk taking is driven by omitted firm specific characteristics. This 

finding is in line with Adams and Ferreira (2009) and Sila et al. (2016), whom find that after 

controlling for cross-sectional and time variation board gender diversity has no substantial 

impact on firm performance (Tobin’s Q) and the volatility of daily stock returns respectively. 

Moreover, the fixed effects models are not exposed to the bias that drives the results of the 

pooled OLS regression models. Consequently, based on the findings of the OLS with fixed 

effects I have to reject hypothesis 1.   
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Table 3 

Pooled Ordinary Least Square: effect of board gender diversity on firm risk taking. 

This table presents the OLS results of regression model (1). σROA is calculated as the volatility over a 5-year 

period of the ratio of earnings before interest, taxes, depreciation and amortization to total annual average assets. 

%_Females is calculated as the ratio of female directors in the board with respect to the total number of board 

members. Number of females equals to the amount of women in the board of directors. Female_Dummy is the 

dichotomous variable which is equal to one if at least one women is present in the board of directors, and zero 

otherwise. %_Independent is the ratio of independent directors in the board of directors. Board_Size is the 

logarithm of the amount of board members. Firm_Size is calculated as the logarithm of total assets. Age is the 

logarithm of the number of years from the date of incorporation. Growth is the logarithm of the yearly growth in 

total assets. MTB is calculated as the market value of total assets divided by the book value of total assets. ROA 

is defined as the total of earnings before interests and taxes divided by total assets. Leverage is calculated by the 

ratio of financial debt divided by the sum of financial debt plus equity. Robust standard errors of each coefficient 

are shown in parentheses. *, ** and *** denote statistical significance at 10%, 5% and 1% respectively. 

 σROA 

 (1) (2) (3) 

Constant 
0.082*** 

(0.015) 

0.086*** 

(0.015) 

0.075*** 

(0.016) 

%_Females -0.023** 

(0.010) 

  

Female_Dummy  -0.002 

(0.003) 

 

Number of females   -0.002** 

(0.001) 

%_Independent 0.003 

(0.007) 

-0.001 

(0.007) 

0.003 

(0.007) 

Board_Size (ln) -0.013** 

(0.005) 

-0.014* 

(0.005) 

-0.010* 

(0.005) 

Firm_Size (ln) -0.001 

(0.001) 

-0.001 

(0.001) 

-0.001 

(0.001) 

Age (ln) -0.002** 

(0.001) 

-0.002** 

(0.001) 

-0.002** 

(0.001) 

Growth (ln) 0.001 

(0.004) 

0.000 

(0.004) 

-0.001 

(0.004) 

MTB 0.000 

(0.000) 

0.000 

(0.000) 

0.000 

(0.000) 

ROA 0.070*** 

(0.019) 

0.067*** 

(0.019) 

0.070*** 

(0.019) 

Leverage -0.019*** 

(0.006) 

-0.019*** 

(0.006) 

-0.019*** 

(0.006) 

    

R2 0.157 0.150 0.156 

Adjusted R2 0.154 0.147 0.154 

Observations 2,573 2,573 2,573 

Firms 366 366 366 

Time fixed effects No No No 

Firm fixed effects No No No 
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Table 4 

Ordinary Least Square with firm and time-fixed effects: effect of board gender diversity on firm risk taking. 

This table presents the OLS results of regression model (2). Year and firm dummies are included in order to control 

for unobserved heterogeneity. σROA is calculated as the volatility over a 5-year period of the ratio of earnings 

before interest, taxes, depreciation and amortization to total annual average assets. %_Females is calculated as the 

ratio of female directors in the board with respect to the total number of board members. Number of females equals 

to the amount of women in the board of directors. Female_Dummy is the dichotomous variable which is equal to 

one if at least one women is present in the board of directors, and zero otherwise. %_Independent is the ratio of 

independent directors in the board of directors. Board_Size is the logarithm of the amount of board members. 

Firm_Size is calculated as the logarithm of total assets. Age is the logarithm of the number of years from the date 

of incorporation. Growth is the logarithm of the yearly growth in total assets. MTB is calculated as the market 

value of total assets divided by the book value of total assets. ROA is defined as the total of earnings before 

interests and taxes divided by total assets. Leverage is calculated by the ratio of financial debt divided by the sum 

of financial debt plus equity. Robust standard errors of each coefficient are shown in parentheses. *, ** and *** 

denote statistical significance at 10%, 5% and 1% respectively. 

 σROA 

 (1) (2) (3) 

Constant 
0.143*** 

(0.035) 

0.143*** 

(0.034) 

0.144*** 

(0.034) 

%_Females 0.001 

(0.008) 

  

Female_Dummy  0.001 

(0.002) 

 

Number of females   0.000 

(0.001) 

%_Independent -0.002 

(0.006) 

-0.002 

(0.006) 

-0.002 

(0.006) 

Board_Size (ln) -0.002 

(0.003) 

-0.003 

(0.003) 

-0.001 

(0.004) 

Firm_Size (ln) -0.006*** 

(0.002) 

-0.006*** 

(0.002) 

-0.006*** 

(0.002) 

Age (ln) -0.005 

(0.005) 

-0.006 

(0.005) 

-0.006 

(0.005) 

Growth (ln) 0.000 

(0.003) 

0.000 

(0.003) 

0.000 

(0.003) 

MTB 0.000 

(0.000) 

0.000 

(0.000) 

0.000 

(0.000) 

ROA 0.059*** 

(0.020) 

0.059*** 

(0.020) 

0.059*** 

(0.020) 

Leverage 0.002 

(0.006) 

0.002 

(0.006) 

0.002 

(0.006) 

    

R2 0.770 0.770 0.770 

Adjusted R2 0.730 0.730 0.730 

Observations 2,573 2,573 2,573 

Firms 366 366 366 

Time fixed effects Yes Yes Yes 

Firm fixed effects Yes Yes Yes 
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4.2 FE OLS with lagged board characteristics 

Although the OLS regression with both firm and time fixed effects tackles the problem of 

unobserved firm specific characteristics, there still exists the probability that the results are 

biased due to the issue of reverse causality. In order to address this potential endogeneity 

problem, the board gender diversity variable is lagged by one year. This technique is employed 

by several scholars in order to deal with this issue (e.g. Liu et al., 2014; Coles et al., 2006; 

Berger & Bouwman, 2013). The one-year lagged values of board gender diversity may be 

considered as an instrument for the contemporary values or it might be the case that female 

board directors need time to influence firm’s risk taking (Liu et al., 2014 & Coles et al., 2006). 

Firm and time-fixed effects are included in regression model (3) since unobserved firm 

characteristics may still be an influencing factor. These results are shown in table 5 (the three 

different proxies for board gender diversity are presented in columns (1) - (3)).  It can be 

examined that these results are in accordance with the findings of the OLS with fixed effects in 

table 4. According to table 5, female representation in year t-1 has a positive link with firm risk 

taking, however this is not significant for all three measures of board gender diversity. 

Consequently, this regression shows that there is still no relationship between board gender 

diversity and firm risk, while taking into consideration potential delayed effects of board gender 

composition on the firm’s risk policy.  
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Table 5 

FE OLS with lagged board characteristics: effect of board gender diversity on firm risk taking. 

This table presents the OLS results of regression model (3). Board gender diversity variables are lagged by one 

year. σROA is calculated as the volatility over a 5-year period of the ratio of earnings before interest, taxes, 

depreciation and amortization to total annual average assets. %_Females is calculated as the ratio of female 

directors in the board with respect to the total number of board members. Number of females equals to the amount 

of women in the board of directors. Female_Dummy is the dichotomous variable which is equal to one if at least 

one women is present in the board of directors, and zero otherwise. %_Independent is the ratio of independent 

directors in the board of directors. Board_Size is the logarithm of the amount of board members. Firm_Size is 

calculated as the logarithm of total assets. Age is the logarithm of the number of years from the date of 

incorporation. Growth is the logarithm of the yearly growth in total assets. MTB is calculated as the market value 

of total assets divided by the book value of total assets. ROA is defined as the total of earnings before interests and 

taxes divided by total assets. Leverage is calculated by the ratio of financial debt divided by the sum of financial 

debt plus equity. Robust standard errors of each coefficient are shown in parentheses. *, ** and *** denote 

statistical significance at 10%, 5% and 1% respectively. 

 σROA 

 (1) (2) (3) 

Constant 
0.134*** 

(0.039) 

0.134*** 

(0.039) 

0. 132*** 

(0.039) 

%_Femalest−1 0.010 

(0.007) 

  

Female_Dummyt−1  0.003 

(0.001) 

 

Number of femalest−1   0.001 

(0.001) 

%_Independent  -0.007 

(0.006) 

-0.008 

(0.006) 

-0.007 

(0.006) 

Board_Size  (ln) -0.004 

(0.003) 

-0.004 

(0.003) 

-0.004 

(0.003) 

Firm_Size (ln) -0.005** 

(0.002) 

-0.005** 

(0.002) 

-0.005** 

(0.002) 

Age (ln) -0.005 

(0.006) 

-0.006 

(0.006) 

-0.006 

(0.006) 

Growth (ln) 0.001 

(0.003) 

0.001 

(0.003) 

0.001 

(0.003) 

MTB 0.000 

(0.000) 

0.000 

(0.000) 

0.000 

(0.000) 

ROA 0.080*** 

(0.020) 

0.082*** 

(0.020) 

0.082*** 

(0.020) 

Leverage 0.003 

(0.007) 

0.002 

(0.007) 

0.002 

(0.007) 

    

R2 0.790 0.789 0.788 

Adjusted R2 0.748 0.746 0.746 

Observations 2,259 2,259 2,259 

Firms 360 360 360 

Time fixed effects Yes Yes Yes 

Firm fixed effects Yes Yes Yes 
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4.3 Firm risk as determinant of board gender composition 

As discussed in section 3.3.2 Endogeneity the relationship between board gender diversity and 

firm risk might be influenced by potential reverse causality problems. In order to assess  

whether current board gender diversity is partly determined by past firm risk, I employ a FE 

OLS regression with board gender diversity as dependent variable and firm risk at t-1 as 

explanatory variable. The regression model (4) is formulated below: 

𝐵𝑜𝑎𝑟𝑑_𝐺𝑒𝑛𝑑𝑒𝑟_𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦𝑖,𝑡 =  𝛼0 +  𝛽1𝑅𝑖𝑠𝑘𝑖,𝑡−1 +

 𝛽2𝐵𝑜𝑎𝑟𝑑_𝐺𝑒𝑛𝑑𝑒𝑟_𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦𝑖,𝑡−1 𝛽3%_𝐼𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡𝑖,𝑡−1 +  𝛽4𝐵𝑜𝑎𝑟𝑑_ 𝑆𝑖𝑧𝑒𝑖,𝑡−1 +

 𝛽5𝐹𝑖𝑟𝑚_𝑆𝑖𝑧𝑒𝑖,𝑡−1 +  𝛽6𝐴𝑔𝑒𝑖,𝑡−1 +  𝛽7𝐺𝑟𝑜𝑤𝑡ℎ𝑖,𝑡−1 +  𝛽8𝑀𝑇𝐵𝑖,𝑡−1 +  𝛽9𝑅𝑂𝐴𝑖,𝑡−1 +

𝛽10𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡−1 + α𝑖 + λ𝑡 + 𝜀𝑖,𝑡                                                                   (4) 

 Where Board_Gender_Diversity is the change in number of female directors in that 

correspondig year. Control variables are included based on similar research of Farrel and 

Hersch (2005), Gregroy-Smith et al. (2014), and Sila et al., (2016). Table 6 column 1 represents 

the model without the board gender diversity variable and column 2 includes this variable in 

order to estimate the influence of past female representation.   

 Table 6 column 1 shows that board independence and board size have a significant 

negative impact on the amount of female board directors. An increase in board size will result 

in a negative change in female board directors. This applies as well for an increase in 

independent directors. The latter may be explained by the relative independence of female 

directors, since women are more likely to be considered as an outside director (Adams & 

Ferreira, 2009). The influence of past firm risk (σROAt−1) may be negligible and nearly equals 

zero in column 1. As such, past firm risk does not influence the number of female board 

directors in a significant manner. However, after including the past female board representation 

(Number of femalest−1) as control variable in column 2 the effect of past firm risk increases by a 

substantial amount. Nonetheless, the influence is still not significant at the 10 percent level. 

Due to the inclusion of past female board represenation the significance of both board 

independence and board size diminish significantly. On the other hand, past board gender 

diversity is significant at the 1 percent level in a negative manner (-0.570). Thus, female board 

directors are less likely to be appointed if there is already a substantial amount of women on 

board. This shows that firms are willing to appoint female board directors when there are few 

women in the board of directors. Moreover, this might be a signal of potential tokenism 
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whereby firms prefer to uphold a certain amount of female directors on the boards as discussed 

by Kanter (1977). These results are in consistence with Sila et al. (2016), who found there is a 

gender bias in the board director appointment process.  

Although the impact of past risk on the change in number of female board directors is not 

significant, this might be due to the calculation method of this variable (the standard deviation 

of ROA over a 5-years period). Therefore, I will include past risk at t-3  (σROAt−3) in order to 

assess whether this has an impact on the contemporary number of female board directors. The 

results are presented in table 6 column 3. It is examined that past risk influences the change in 

number of female directors in a positive manner, however the impact is even less significant 

than past risk at t-1. In addition, the effect of past number of female directors remains identical.  

Overall, I could not find direct evidence that past firm risk (both σROAt−1 and σROAt−3) has a 

significant impact on contemporary board gender composition. However, there are signs that 

reveal that board director appointments are influenced by past number of female board directors 

and.   
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Table 6 

FE OLS: the impact of firm risk on female director appointment. 

This table presents the OLS results with regard to the determinats of gender in director appointment following 

regression model (4). All independent variables are lagged by one year. Δ Number of females is calculated as the 

amount of female directors at time t minus the amount female directors at time t-1. σROA is calculated as the 

volatility over a 5-year period of the ratio of earnings before interest, taxes, depreciation and amortization to total 

annual average assets. %_Females is calculated as the ratio of female directors in the board with respect to the 

total number of board members. Number of females equals to the amount of women in the board of directors. 

%_Independent is the ratio of independent directors in the board of directors. Board_Size is the logarithm of the 

amount of board members. Firm_Size is calculated as the logarithm of total assets. Age is the logarithm of the 

number of years from the date of incorporation. Growth is the logarithm of the yearly growth in total assets. MTB 

is calculated as the market value of total assets divided by the book value of total assets. ROA is defined as the 

total of earnings before interests and taxes divided by total assets. Leverage is calculated by the ratio of financial 

debt divided by the sum of financial debt plus equity. Robust standard errors of each coefficient are shown in 

parentheses. *, ** and *** denote statistical significance at 10%, 5% and 1% respectively. 

 Δ Number of females Δ Number of females Δ Number of females 

 (1) (2) (3) 

Constant 1.382 

(0.085) 

2.114** 

(0.888) 

1.046 

(0.702) 

σROAt−1 0.003 

(0.885) 

-0.452 

(0.899) 
 

σROAt−3 
  

0.129 

(0.898) 

Number of femalest−1 
 

-0.570*** 

(0.036) 

-0.540*** 

(0.032) 

%_Independentt−1 -0.388** 

(0.173) 

-0.068 

(0.147) 

-0.000 

(0.002) 

Board_Size t−1 (ln) -1.033*** 

(0.129) 

-0.165 

(0.011) 

-0.266** 

(0.104) 

Firm_Size t−1 (ln) 0.065 

(0.046) 

-0.054 

(0.049) 

0.014 

(0.037) 

Aget−1 (ln) 0.097 

(0.154) 

0.030 

(0.181) 

0.074 

(0.158) 

Growtht−1 (ln) -0.029 

(0.081) 

-0.026 

(0.073) 

-0.035 

(0.061) 

MTBt−1 0.005 

(0.009) 

0.004 

(0.010) 

0.011 

(0.007) 

ROAt−1  -0.234 

(0.357) 

0.103 

(0.315) 

0.167 

(0.292) 

Leveraget−1  0.215 

(0.145) 

0.082 

(0.182) 

0.071 

(0.139) 

    

R2 0.105 0.351 0.333 

Adjusted R2 -0.053 0.236 0.231 

Observations 2,572 2,572 2927 

Firms 366 366 273 

Time fixed effects Yes Yes Yes  

Firm fixed effects Yes Yes Yes 
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4.4 Robustness tests 

4.4.1 Other measures of firm risk 

In the previous analyses I have focused on firm risk measured by the volatility of operating 

earnings, however gender differences in risk attitude may influence risk policies as well. In 

order to observe this I employ two other alternative measures for corporate risk taking: R&D 

expenditures and leverage (Coles et al., 2006; Li et al., 2013; Faccio et al., 2014). R&D 

expenditures are commonly considered as high risk investments, since the related financial 

outcomes are distant and uncertain and have low probability of success (Mihet, 2013). It 

captures the risk taking in long-term investments and riskier policy choices (Coles et al., 2006; 

Li et al., 2013). The dependent variable R&D is calculated as the ratio of research and 

development expenditures to total assets (Li et al., 2013). Leverage is used as a robustness 

measure for the riskiness of a firm’s finance decisions (Faccio et al., 2014). Debt financing to 

invest in projects could enhance firm’s growth, however, it will increase firm risk in the long 

term (Coles et al., 2006). Higher leverage will result in an increased negative impact on the 

firm’s net profit (including a higher probability of default) in case of a negative shock to a 

firm’s business (Faccio et al., 2014). Leverage is calculated by the ratio of financial debt divided 

by the sum of financial debt plus equity (Faccio et al., 2014). The results are presented in table 

6. It is exhibited that all three measures of board gender diversity do not show any significant 

relationship to the two alternative proxies for firm risk. Further, firm size has a significant 

negative relationship with the extent of R&D expenditures, and thereby risk taking. This is in 

accordance with my expectations. Additionally, in accordance with Boubakri (2013) annual 

growth in total assets is a significant constructive determinant of a firm’s leverage ratio. Thus, 

a firm with more growth opportunities may implement a more risky policy. Contrary to this, 

growth in assets has a negative impact on R&D expenditures. However, there is a simple 

explanation for this since total assets is used as the denominator in the ratio of R&D 

expenditures. A substantial growth in assets is therefore negatively related to this dependent 

variable. In conclusion, it can be stated that these findings confirm the previous results that 

board gender diversity does not have a significant impact on corporate risk taking within non-

financial firms.  
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Table 6 

Ordinary Least Square with firm and time-fixed effects: alternative measures of firm risk. 

This table presents the OLS results of regression model (2). Year and firm dummies are included in order to control 

for unobserved heterogeneity. R&D expenditures is calculated as the ratio of research and development expenditures 

to total assets. Leverage is calculated by the ratio of financial debt divided by the sum of financial debt plus equity. 

%_Females is calculated as the ratio of female directors in the board with respect to the total number of board 

members. Number of females equals to the amount of women in the board of directors. Female_Dummy is the 

dichotomous variable which is equal to one if at least one women is present in the board of directors, and zero 

otherwise. %_Independent is the ratio of independent directors in the board of directors. Board_Size is the logarithm 

of the amount of board members. Firm_Size is calculated as the logarithm of total assets. Age is the logarithm of the 

number of years from the date of incorporation. Growth is the logarithm of the yearly growth in total assets. MTB is 

calculated as the market value of total assets divided by the book value of total assets. ROA is defined as the total of 

earnings before interests and taxes divided by total assets. Robust standard errors of each coefficient are shown in 

parentheses. *, ** and *** denote statistical significance at 10%, 5% and 1% respectively. 

 Leverage R&D Expenditures 

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

Constant 
0.530** 

(0.251) 

0.517** 

(0.252) 

0.522** 

(0.251) 

0.092** 

(0.036) 

0.0901* 

(0.036) 

0.090** 

(0.036) 

%_Females -0.038 

(0.040) 

  -0.008 

(0.007) 

  

Female_Dummy  -0.004 

(0.010) 

  0.000 

(0.002) 

 

Number of females   -0.005 

(0.003) 

  -0.001 

(0.001) 

%_Independent 0.019 

(0.032) 

0.017 

(0.032) 

0.020 

(0.032) 

-0.007 

(0.005) 

-0.008 

(0.005) 

-0.007 

(0.005) 

Board_Size (ln) -0.001 

(0.018) 

0.000 

(0.019) 

0.006 

(0.019) 

0.007** 

(0.003) 

0.007** 

(0.003) 

0.008*** 

(0.003) 

Firm_Size (ln) -0.022 

(0.014) 

-0.022 

(0.014) 

-0.023 

(0.014) 

-0.006*** 

(0.002) 

-0.006*** 

(0.002) 

-0.006*** 

(0.002) 

Age (ln) 0.028 

(0.033) 

0.029 

(0.034) 

0.028 

(0.034) 

0.007 

(0.005) 

0.007 

(0.005) 

0.007 

(0.005) 

Growth (ln) 0.041*** 

(0.013) 

0.041*** 

(0.013) 

0.041*** 

(0.013) 

-0.015*** 

(0.003) 

-0.015*** 

(0.003) 

-0.015*** 

(0.003) 

MTB 0.001 

(0.003) 

0.001 

(0.003) 

0.001 

(0.003) 

0.000 

(0.000) 

0.000 

(0.000) 

0.000 

(0.000) 

ROA -0.286*** 

(0.086) 

-0.287*** 

(0.086) 

-0.285*** 

(0.086) 

-0.050*** 

(0.014) 

0.049*** 

(0.014) 

0.050*** 

(0.014) 

Leverage    -0.001 

(0.009) 

-0.001 

(0.009) 

-0.001 

(0.009) 

       

R2 0.804 0.804 0.804 0.948 0.947 0.948 

Adjusted R2 0.782 0.781 0.782 0.940 0.940 0.940 

Observations 3,867 3,867 3,867 2,472 2,472 2,472 

Firms 377 377 377 274 274 274 

Time fixed effects Yes Yes Yes Yes Yes Yes 

Firm fixed effects Yes Yes Yes Yes Yes Yes 
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4.4.2 The influence of the “critical mass” 

As mentioned in the literature review, there are several scholars who argue that the presence of 

one woman in the board of directors is of minor influence on the boards’ decision-making 

process. Kanter (1977) was the first who pointed out that women’s behaviour is partly 

determined by the degree of female representation in the board of directors. One woman in the 

board may even be considered as a “token” by internal and external stakeholders and has no 

direct impact on the decision-making process within the male dominated boardroom (Kanter, 

1977). Konrad et al. (2008) and Kramer et al. (2006) did a survey-based study and concluded 

that the presence of at least three female directors did improve not only the women’s board 

experience, but their individual contributions as well. According to Konrad et al. (2008), real 

risks of tokenism are present in case of one female director, two women on the board improves 

the situation but may still lead to stereotyping, however three or more female directors results 

in evident impact and increased collaboration and inclusiveness. Liu et al. (2014) investigated 

this “critical mass” in the relationship between board gender diversity and firm performance in 

China and found that the impact of female directors on firm performance strengthened as the 

number of women on the board increased.  

This phenomena may also be one of the explanations why I could not find any 

significant relationship between board gender diversity and corporate risk taking yet. Hence, I 

will perform a sub-sample analysis with two samples based on the number of female board 

directors. Sub-sample 1 consist out of firm observations with zero, one or two female directors, 

whereas sub-sample 2 includes firm observations with three or more women on the board. The 

regression analysis is performed with the same control variables and both cross-sectional and 

time fixed effects. Table 7 demonstrates the results. First of all, it is noticed that 101 firms (360 

observations) have experienced a board of directors with three women or more at least once 

during the sample period. However, there is no significant evidence that boards with at least 

three female directors experience more or less risk taking than boards with two or less women 

in the board (for both the volatility of operating earnings as the leverage ratio). Consequently, 

these results are in line with previous findings in this research and therefore the critical mass 

theory is not confirmed with regard to the relationship between board gender diversity and 

corporate risk taking.  

In order to strengthen these results, I employ a sub-sample analysis that investigates the 

potential differences between the bottom and top quartile of board gender diversity in table 8, 

whereas sub-sample 1 consist of the bottom 25 percent observations and sub-sample 2 includes 
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the upper 25 percent with regard to the percentage of female board directors. The results of 

table 8 show that there is no significant influence of board gender diversity on corporate risk 

taking in the top and/or bottom quartile of board gender diversity, while I employ two proxies 

for firm risk, i.e. σROA & Leverage.  

 

Table 7   

FE OLS by using sub-sample analysis: the critical mass  

This table presents the FE OLS results of regression model (2), where the sample is divided in two groups based 

on the number of female directors. Sub-sample 1 consist out of observations with two or less women in het board 

of, while sub-sample 2 includes observations directors with three or more female directors in the board. σROA is 

calculated as the volatility over a 5-year period of the ratio of earnings before interest, taxes, depreciation and 

amortization to total annual average assets. %_Females is calculated as the ratio of female directors in the board 

with respect to the total number of board members. %_Independent is the ratio of independent directors in the 

board of directors. Board_Size is the logarithm of the amount of board members. Firm_Size is calculated as the 

logarithm of total assets. Age is the logarithm of the number of years from the date of incorporation. Growth is the 

logarithm of the yearly growth in total assets. MTB is calculated as the market value of total assets divided by the 

book value of total assets. ROA is defined as the total of earnings before interests and taxes divided by total assets. 

Leverage is calculated by the ratio of financial debt divided by the sum of financial debt plus equity. Robust 

standard errors of each coefficient are shown in parentheses. *, ** and *** denote statistical significance at 10%, 

5% and 1% respectively. 

 σROA Leverage 

 Sub-sample 1 Sub-sample 2 Sub-sample 1 Sub-sample 2 

Constant 0.111***  

(0.037) 

0.175* 

 (0.098) 

0.546** 

 (0.262) 

-0.558 

 (0.673) 

%_Females 0.010 

 (0.010) 

-0.001 

 (0.017) 

0.000 

 (0.059) 

0.100 

 (0.090) 

%_Independent 0.002 

 (0.005) 

0.005 

 (0.011) 

0.031 

 (0.035) 

0.013 

 (0.048) 

Board_Size (ln) -0.001 

 (0.003) 

-0.010 

 (0.008) 

0.001 

 (0.020) 

0.008 

 (0.045) 

Firm_Size (ln) -0.005**  

(0.002) 

-0.002 

 (0.004) 

-0.029**  

(0.015) 

0.054 

 (0.040) 

Age (ln) -0.002 

 (0.006) 

-0.030***  

(0.010) 

0.049 

 (0.037) 

-0.037 

 (0.062) 

Growth (ln) 0.000 

 (0.003) 

-0.006 

 (0.004) 

0.032** 

 (0.015) 

0.064*** 

 (0.015) 

MTB 0.000 

(0.000) 

-0.001 

 (0.001) 

0.000 

 (0.003) 

0.013***  

(0.005) 

ROA 0.063***  

(0.017) 

0.102**  

(0.046) 

-0.253***  

(0.097) 

-0.473***  

(0.172) 

Leverage 0.003 

 (0.006) 

0.001 

 (0.014) 

  

     

R2 0.788 0.858 0.804 0.904 

Adjusted R2 0.745 0.789 0.778 0.871 

Observations 2,213 360 3,218 649 

Firms 352 101 364 143 

Time fixed effects Yes Yes Yes Yes 

Firm fixed effects Yes Yes Yes Yes 
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Table 8   

FE OLS by using sub-sample analysis: top and bottom quartiles   

This table presents the FE OLS results of regression model (2), where the sample is divided in two groups based 

on the percentage of female board directors. Sub-sample 1 consist out of the bottom 25 percent observations with 

regard to the percentage of female board directors, while sub-sample 2 includes the upper 25 percent observations. 

σROA is calculated as the volatility over a 5-year period of the ratio of earnings before interest, taxes, depreciation 

and amortization to total annual average assets. %_Females is calculated as the ratio of female directors in the 

board with respect to the total number of board members. %_Independent is the ratio of independent directors in 

the board of directors. Board_Size is the logarithm of the amount of board members. Firm_Size is calculated as 

the logarithm of total assets. Age is the logarithm of the number of years from the date of incorporation. Growth 

is the logarithm of the yearly growth in total assets. MTB is calculated as the market value of total assets divided 

by the book value of total assets. ROA is defined as the total of earnings before interests and taxes divided by total 

assets. Leverage is calculated by the ratio of financial debt divided by the sum of financial debt plus equity. Robust 

standard errors of each coefficient are shown in parentheses. *, ** and *** denote statistical significance at 10%, 

5% and 1% respectively. 

 σROA Leverage 

 Sub-sample 1 Sub-sample 2 Sub-sample 1 Sub-sample 2 

Constant 0.115*** 

(0.044) 

0.101 

(0.084) 

0.648 

 (0.415) 

0.735 

 (0.551) 

%_Females -0.028 

 (0.021) 

0.019 

 (0.015) 

-0.067 

 (0.126) 

0.030 

(0.114) 

%_Independent 0.008 

 (0.008) 

0.004 

 (0.011) 

-0.087 

 (0.085) 

0.093* 

 (0.052) 

Board_Size (ln) 0.001 

 (0.006) 

-0.010 

 (0.008) 

0.043 

 (0.033) 

-0.016 

 (0.033) 

Firm_Size (ln) -0.004* 

(0.002) 

-0.002 

 (0.005) 

-0.026 

 (0.026) 

-0.027 

 (0.029) 

Age (ln) -0.010 

(0.009) 

-0.011 

 (0.011) 

-0.006 

 (0.060) 

-0.010 

 (0.080) 

Growth (ln) -0.002 

 (0.003) 

-0.007 

 (0.005) 

0.069***  

(0.024) 

0.065***  

(0.025) 

MTB 0.000 

 (0.000) 

-0.001**  

(0.000) 

0.011***  

(0.004) 

0.000 

 (0.005) 

ROA 0.036 

 (0.022) 

0.094***  

(0.032) 

-0.411***  

(0.103) 

-0.416***  

(0.158) 

Leverage 0.015**  

(0.006) 

-0.013 

 (0.009) 

  

     

R2 0.867 0.824 0.852 0.843 

Adjusted R2 0.814 0.753 0.807 0.800 

Observations 801 637 1,063 1,109 

Firms 211 167 228 220 

Time fixed effects Yes Yes Yes Yes 

Firm fixed effects Yes Yes Yes Yes 
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4.4.3 Industry effect 

In consistence with the majority of the literature, I employed fixed effects regression models to 

account for unobserved firm-specific characteristics (Faccio et al., 2014; Liu et al., 2014). It is, 

however, also possible that differences between industries influence the relationship between 

board gender diversity and corporate risk taking (Mihet, 2013; Adams & Ferreira, 2009; 

Nguyen et al., 2015). Mihet (2013) shows that highly competitive industries may encourage 

firms to increase their risk taking policy. They might, for instance, increase their R&D intensity 

or select riskier investments in order to stay competitive in the long-run (Mihet, 2013). In order 

to control for these industry-specific characteristics I include industry fixed effects instead of 

firm fixed effects in regression model (2). That is, industry dummies are included based on the 

two-digit SIC code6. In order to avoid the dummy variable trap I use six industry dummy 

variables plus the intercept (Brooks, 2008). The results are presented in table 9. After 

controlling for industry effects, it is shown that there is no significant effect for all proxies of 

board gender diversity on corporate risk taking. Hence, it can be stated that the results remain 

the same whether I control for firm-specific or industry-specific characteristics.  

  

                                                           
6 Refer to appendix table A3 for an overview of the industry classifications 



N. Stellingwerf / Msc Thesis IFM DD (2016) 1-44 

34 
 

Table 9  

OLS regression with industry and year dummies: robustness tests. 

This table presents the OLS results of regression model (2) with time-fixed effects and industry dummies instead 

of firm-fixed effects. Industry dummies are based on the firms’ two-digit SIC codes as presented in Table A3. 

σROA is calculated as the volatility over a 5-year period of the ratio of earnings before interest, taxes, depreciation 

and amortization to total annual average assets. %_Females is calculated as the ratio of female directors in the 

board with respect to the total number of board members. Number of females equals to the amount of women in 

the board of directors. Female_Dummy is the dichotomous variable which is equal to one if at least one women is 

present in the board of directors, and zero otherwise. %_Independent is the ratio of independent directors in the 

board of directors. Board_Size is the logarithm of the amount of board members. Firm_Size is calculated as the 

logarithm of total assets. Age is the logarithm of the number of years from the date of incorporation. Growth is the 

logarithm of the yearly growth in total assets. MTB is calculated as the market value of total assets divided by the 

book value of total assets. ROA is defined as the total of earnings before interests and taxes divided by total assets. 

Leverage is calculated by the ratio of financial debt divided by the sum of financial debt plus equity. Robust 

standard errors of each coefficient are shown in parentheses. *, ** and *** denote statistical significance at 10%, 

5% and 1% respectively. 

 σROA 

 (1) (2) (3) 

Constant 
0.074** 

(0.015) 

0.077*** 

(0.015) 

0.070*** 

(0.016) 

%_Females -0.015 

(0.010) 

  

Female_Dummy  0.000 

(0.003) 

 

Number of females   -0.001 

(0.001) 

%_Independent -0.002 

(0.007) 

-0.004 

(0.007) 

-0.002 

(0.007) 

Board_Size (ln) -0.012** 

(0.005) 

-0.013*** 

(0.005) 

-0.010** 

(0.005) 

Firm_Size (ln) -0.001 

(0.001) 

-0.002 

(0.001) 

-0.001 

(0.001) 

Age (ln) -0.002** 

(0.001) 

-0.002** 

(0.001) 

-0.002** 

(0.001) 

Growth (ln) -0.003 

(0.004) 

-0.002 

(0.004) 

-0.003 

(0.004) 

MTB 0.000 

(0.000) 

0,000 

(0.000) 

0.000 

(0.000) 

ROA 0.069*** 

(0.020) 

0.068*** 

(0.020) 

0.069*** 

(0.020) 

Leverage -0.017*** 

(0.006) 

-0.017*** 

(0.006) 

-0.017*** 

(0.006) 

    

R2 0.233 0.230 0.232 

Adjusted R2 0.225 0.222 0.225 

Observations 2,573 2,573 2,573 

Firms 366 366 366 

Time-fixed effects Yes Yes Yes 

Industry dummies Yes Yes Yes 

Firm-fixed effects No No No 
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5. Discussion and conclusion 

Over the past decade, the relationship between board gender diversity and firm performance 

has obtained substantial attention of a variety of scholars, however the link between female 

representation in the boardroom and firm risk taking in non-financial firms was indistinct yet. 

In this research, I examine the relationship between board gender diversity and corporate risk  

taking of non-financial firms listed on the S&P500 over the period 2002-2014. Based on the 

agency theory, resource dependence theory, the upper echelons theory and numerous relevant 

theories with regard to gender-based behavioural differences it was hypothesized that women 

on the board of directors of non-financial firms have a negative affect on corporate risk taking. 

In addition, the research of Faccio et al. (2014) and Elsaid and Ursel (2011) exhibited that CEO 

gender matters for corporate risk taking, since firms with female CEO’s did experience lower 

leverage, R&D expenditures and lower volatility in operating earnings. I employ panel data 

methodology to observe the link between board gender diversity, measured by several proxies, 

and corporate risk taking (measured by the volatility of operating earnings). The results of my 

estimation of fixed effects regression models demonstrate no significant relation between the 

number of female board directors and the level of risk taking, even after controlling for various 

control variables, unobservable firm characteristics, the potential delayed effect of board 

characteristics on the firm’s risk policy, and alternative measures of firm risk. In addition, my 

findings suggest that the number of female board directors does not have a significant impact 

on corproate risk taking. Hence, I could not confirm the ‘critical mass’ theory as stated by 

Konrad et al. (2008). Furthermore, the results remain the same after controlling for industry-

specific characteristics. 

 

The observation that board gender diversity does not matter for the level of firm risk taking is 

in line with previous results of Adams and Ragunathan (2013), who found that a higher 

representation of female board directors within banks did not lead to less risky activities or a 

lower exposure to external risk and uncertainty during the crisis. Hence, the statement that the 

financial crisis of 2008 would not have been the same with more female board directors is, 

therefore, not necessarily true. Although more and more countries in Europe impose laws and 

regulations (e.g. gender quotas) in order to increase female board participation, the economic 

consequences of imposing such regulations are still not well understood. According to Ahern 

and Dittmar (2012), the imposed gender quota in Norway did even result in value loss for 

numerous publicly listed companies on the Norwegian stock index. However, my results show 
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that the rationale to hire female board directors should not be purely based on firm outcome, 

such as corporate risk taking and ultimately financial performance. Moreover, the decision to 

appoint women to corporate boards should also be grounded on the ethical premise of equality 

that gender should not matter for appointment decisions, instead of this “business case”. Despite 

the possible economic consequences of gender quotas, quotas are in my opinion not the desired 

manner to increase female representation within the board of directors. The introduction of 

regulations that favour the selection of specific groups above others may be considered as 

unethical, since this should be mainly based on competences and personal features. However, 

the results of section 4.3 reveal that there are signs of tokenism and this emphasizes the 

important role for governments and other institutions to promote gender diversity among firms 

and facilitate proper labour conditions for women in the workforce in order to enhance the 

status quo.  

 

Since the results indicate that the presence of female directors will not necessarily lead to a 

decrease in corporate risk taking, firms should take this into consideration during the 

composition of its board of directors. As discussed by Diekman et al. (2002) and Croson and 

Gneezy (2009), stereotypes about risk preferences of men and women may affect the 

appointment decision within companies. Hence, it could be possible that risky firms may prefer 

a male-dominated boardroom due to the common belief of their risk-loving and overconfident 

nature. On the other hand, firms that pursue a less risky strategy may select female directors 

based on this assumption in order to decrease corporate risk taking. However, my results 

suggest that firms with more female directors did not execute less risky policies or were exposed 

to less risk. Therefore, differences between men and women in the boardroom are not 

necessarilly equivalent to the behavioural differences between men and women in the general 

population. This implicates that firms should be aware of the potential risks of stereotyping in 

the selection of board directors.  

 

Like most studies, this study is not without limitations as well, however this may create 

opportunities for future research. Firstly, although my results indicate that board gender 

diversity does not influence corprorate risk taking, this does not imply that board gender 

diversity does not matter at all. In their research, Adams and Ferreira (2009) reveal that the 

effect of board gender diversity depends on the strength of the firm’s internal corporate 

governance. Specifically, female directors may increase the monitoring ability of board of 

directors and thereby behave as a substitute control mechanism in companies with weak 
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governance structures. However, in highly developed firms with strong corporate governance 

(such as the majority of the S&P 500 firms) this increased monitoring ability of gender-diverse 

board may lead to overmonitoring in those firms (Nguyen et al., 2015; Adams & Ferreira, 

2009). Therefore, it is interesting to examine whether the influence of board gender diversity 

on corporate risk taking may be present in firms with less developed corporate governance 

structures. This is a remarkable starting point for further research.  

 

Secondly, as most corporate governance studies my study faced the potential problem of 

endogeneity. In my empirical model I controlled for unobserved heterogeneity by the inclusion 

of both cross-sectional and time-fixed effects. In addition, lagged values of the board gender 

characteristics replaced the contemporary values in my regression model to tackle the problem 

of simultaneity. Another solution to reduce the problem of simultaneity is the use of exogenous 

instrumental variables. Nevertheless, the identifation and justification of such a strictly 

exogenous instrument is challenging (Wintoki et al., 2012). There are, however, signs that 

reverse causality issue in BGD-firm outcome studies incline to be of dynamic nature. This 

means that the female boardroom representation at time t is possibly influenced by firm risk at 

time t-1, i.e. past firm risk (although I could not find a direct link in section 4.3). This might 

affect the relationship between board gender diversity and corporate risk taking as well. In 

response to this, Wintoki et al. (2012) suggest the use of system GMM that controls for 

unobserved heterogeneity and the dynamic nature of the BGD-firm outcome relationship. It 

may be interesting for further research to employ this specific methodology to account for this 

potential dynamic nature.  

   

Lastly, in this research I employed panel data and focused on companies in numerous industries. 

Case studies may reveal the nature of decision-making processes within board of directors and 

give interesting insights in the behavioural differences of men and women in the boardroom. 
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Appendix 

 

Table A1  

Definition of variables.  

Variable Definition 

σROA The standard deviation of the firm’s profitability (ROA) over 5-year overlapping 

periods starting in 2002 and ending in 2014, where the firm’s ROA is defined as the 

ratio of earnings before interest, taxes, depreciation and amortization to total annual 

average assets. 

%_Females The ratio of female directors in the board with respect to the total number of board 

members.  

Number of females The amount of women in the board of directors. 

Female_Dummy A dichotomous variable which is equal to one if at least one women is present in the 

board of directors, and zero otherwise. 

%_Independent The ratio of the number of independent directors on the board of directors to the total 

number of board directors. 

Board_Size  The natural logarithm of the total amount of board members. 

Firm_Size The natural log of a firm’s total assets. 

Age The natural logarithm of the number of years from the date of incorporation of firmi 

at time t. 

Growth The natural logarithm of firm’s i growth in total assets that corresponding year. 

MTB The market value of total assets divided by the book value of total assets, whereas 

the market value of total assets is defined as the book value of total assets minus the 

book value of total equity plus share price times the number of shares outstanding. 

ROA The total of earnings before interests and taxes divided by total assets. 

Leverage The ratio of financial debt divided by the sum of financial debt plus equity, where 

financial debt is calculated as the sum of long term debt (excluding “other non-

current liabilities”) and short term loans. 

R&D expenditures The ratio of research and development expenditures to total assets. 
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Fig. 1. A presents the development of the percentage of female directors in the board. B presents the 

development of the percentage of board with female directors. 

 

 
 

 

Table A2 

Redundant Fixed Effect Test  

Effects Test Statistic 

Cross-section F 15.3714*** 

Cross-section Chi-square 3163.5683*** 

Period F 4.354*** 

Period Chi-square 46.1681*** 

Cross-Section/Period F 15.205*** 

Cross-Section/Period Chi-square 3187.795*** 

 

0

0,04

0,08

0,12

0,16

0,2

2002 2004 2006 2008 2010 2012 2014

Figure A: % Females in board of directors

% Female Directors in BoD

,0

,20

,40

,60

,80

1,0

2002 2004 2006 2008 2010 2012

Figure B: Percentage of firms with female directors

Boards with 1 or more women

Boards with 2 or more women

Boards with 3 or more women



N. Stellingwerf / Msc Thesis IFM DD (2016) 1-44 

44 
 

Table A3 

Industry classification 

SIC code Industry category Firms (N) 

   

1 Mining & Construction 34 

2 Manufacturing of Food, Textile, Lumber, Publishing, 

Chemicals and Petroleum products 

83 

3 Manufacturing of Plastics, Leather, Concrete, Metal 

products, Machinery and Equipment 

106 

4 Transportation, Communications, Electric, Gas and 

Sanitary services 

70 

5 Trade 53 

6 Personal, Business and Entertainment Services 50 

7 Professional Services 7 

 Total 403 

 


