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Abstract  

This paper examines the effect of gender diversification in the board of directors on a firm’s 

cost of capital. Women in the board lead to better monitoring due to higher attendance rates in 

board meetings for instance, which reduces agency costs. I argue that this reduction of agency 

costs results in a lower cost of capital. Furthermore, I hypothesize that the effect of a gender 

diverse board has a greater extent in low-debt firms and in firms with low corporate governance. 

The hypotheses are empirically analysed with a cross-sectional multivariate OLS regression. 

After controlling for other variables that influence the cost of capital, the results show that there 

is a significant negative correlation between gender diversification in the board and the cost of 

capital of a firm. The result is robust to taking different lags for gender diversity, the dummy 

variable if there is at least one woman in the board, and performing endogeneity tests. The sub-

hypotheses are not statistically significant, except for the interaction effect of corporate 

governance on the firm level and gender diversity in the board, which has a negative sign. Thus, 

a gender diverse board and corporate governance are no substitutes and additional monitoring 

reduces the cost of capital. 
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1. Introduction 

Over the last decades, enormous efforts have been undertaken in Europe to improve 

gender equality at the workplace. Many countries such as the UK1 have promoted gender 

diversity in the board while countries such as Norway2, Italy, and also Germany since 2015 

have even gone so far to legally enforce it (Kyaw, Olugbode & Petracci, 2015; BMSFSJ, 2015). 

Moreover, the topic has gained importance in the literature, especially with respect to corporate 

governance (Adams & Ferreira, 2009). The Global Gender Gap Report of 2014 revealed that 

companies can benefit greatly from gender equality across all levels as most of the consumer 

power lies in the hands of women (GGGR, 2014). 

As gender equality at the workplace is becoming more important in politics, there have been 

studies conducted about the effect of women in high level positions on corporations overall. 

Board members have generally the strongest influence on a company’s actions. Thus, the board 

characteristics and their effect on companies have been studied in particular. The main aim of 

board members, who serve as agents to shareholders is to behave in the best interest of 

shareholders, who act as principals. According to agency theory, agency conflicts arise through 

a misalignment of interests and intentions between principals and agents, resulting from a 

separation of ownership and control. Hence, agency costs are a consequence of agency conflicts 

and from expenses the principal incurs, such as monitoring, to ensure that the agent behaves in 

his best interest (Jensen & Meckling, 1976). Kyaw et al. (2015), Peni and Vähämaa (2010), 

Srinidhi, Gul, and Tsui (2011), and Arun, Almahrog, and Aribi (2015) find that gender diverse 

boards are negatively correlated with earnings management, which is one form of agency costs. 

Furthermore, Adams and Ferreira (2009) show that gender diverse boards lead to more 

monitoring as well as more equity-based pay. Both increase the alignment of interests between 

principals and agents. Less agency costs also mean less risk of expropriation and information 

asymmetry costs for principals (Jensen & Meckling, 1976). These effects are all negatively 

correlated with the cost of capital. 

Therefore, the main research question of this paper is whether there is a negative 

correlation between gender diversification in the board and the cost of capital of a 

firm. 

                                                           
1 The Women on Boards report from 2011, published by the British government, recommends to increase the 

number of female representation as well as the female share on the board of the Financial Times Stock Exchange 

(FTSE) 100 boards to at least 25%, compared to 12.5% in 2010 (WOB, 2011). 
2 Norway has the strictest regulations on women quotas. 40% of the directors have to be female if a company is 

listed on a stock exchange. The law is in place since January 2008 (Kyaw, Olugbode & Petracci, 2015). 
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This paper contributes to the existing literature in several ways. First, it adds a new perspective 

to the effect of gender diversification in the board on companies as its effect on the cost of 

capital has not been studied yet. Most of the research addressing gender diversification focuses 

on how performance, earnings management, or compensation are affected by a gender diverse 

board. When taking into account recent political actions with respect to more gender equality 

in the workplace from a legal and informal perspective, there is also an increasing amount of 

academic publications underlining the growing importance and trend towards more women in 

the board. Consequently, it is important to understand the different ways in which board 

characteristics influence companies. Second, it contributes to prior research on the cost of 

capital of a firm, which is one of the main determinants on the working of a firm as it influences 

against what costs companies can get external financing. Third, there is a demand in academics 

to analyse whether gender diverse boards directly influence the cost of capital of a firm to 

further understand the benefits of gender diversity in the boardroom (Kyaw et al., 2015). 

The hypotheses are analysed by performing a cross-sectional multivariate Ordinary Least 

Square (OLS) regression with cost of capital as main dependent and gender diversification in 

the boardroom as main independent variable. Data are mainly gathered via Datastream and 

comprise companies from 49 countries of the non-financial and non-public sector. After 

controlling for variables that influence the dependent variable, the results show a significant 

negative correlation between gender diversification in the boardroom, i.e. when there is at least 

one woman in the board, and the cost of capital of a firm. Thus, the main hypothesis is 

supported. Furthermore, it is robust to different lags of the key explanatory variable, 

endogeneity tests as well as the dummy variable if there is at least one woman in the board. The 

results are not robust when using dummy variables for at least two or three women in the board 

respectively. The sub-hypotheses that the effect of a gender diverse board has a greater extent 

in low-debt firms is statistically insignificant. The interaction effect of corporate governance on 

the firm level and gender diversity in the board has a negative sign, which is the opposite of 

what is expected and is statistically significant. Thus, gender diversification is not a substitute 

to corporate governance as additional monitoring due to female board members reduces the 

cost of capital.  

The paper is organized as follows. First, I outline the theoretical background. Second, I explain 

the underlying theories of cost of capital and differences between male and female board 

members, on which the hypotheses are based on. Third, I discuss the data and methodology 

selection. Fourth, the empirical results with the according discussions are reported, followed by 

a conclusion.  
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2. Literature review and hypothesis development 

2.1. Agency theory and the role of boards 

Agency theory states that principal-agent conflicts arise if the agent does not behave in 

the best interest of the principal. The costs resulting from these conflicts as well as those 

associated with the efforts the principal has to undertake to ensure that the agent behaves in his 

best interests, are called agency costs (Jensen & Meckling, 1976). The underlying basic agency 

problem is the “separation of management and finance or […] ownership and control” (Shleifer 

& Vishny, 1997, p. 740). This is a consequence of the fact that managers do not always have 

enough capital to fund their operations, which makes them rely on external financiers. Finance 

suppliers also rely on managers or rather on their specialized human capital to generate a return 

on their invested funds. Even if there is an interdependency between the two actors, capital 

suppliers do not have any assurance that managers do not expropriate their invested capital, 

pursue pet projects, or consume perquisites, just to name a few. The main problems may be 

solved by contracts, but there is no such thing as complete contracts. An addition to pure 

contracts are equity-based pay incentives, for instance, which aim at aligning the goal of 

managers with the goal of shareholders by applying incentive based pay (Shleifer & 

Vishny, 1997). 

According to Boyd (1990), the board has one main function, namely the “control” role. It is 

also described as the monitoring function, which is rooted in agency theory as it should prevent 

potential conflicts of interests between managers and shareholders. The role of the board is to 

act as an intermediary, who ensures by monitoring that managers behave in the best interest of 

shareholders (Jensen & Meckling, 1976). By effective means of monitoring agency costs can 

be reduced. Effective monitoring can be achieved in various ways, which all have the alignment 

of interests as their ultimate goal. As boards play a crucial role in the reduction of agency costs, 

research consequently focuses on analyzing the characteristics of boards to determine what 

factors influence the efficiency of the board with regard to its monitoring function. Prior studies 

find that board independence (Barnhart, Marr & Rosenstein, 1994) and the size of boards 

(Upadhyay & Sriram, 2011) influence the working of the board. Only more recent studies 

examine diversity with respect to ethical groups, age, or gender within board members and how 

it influences the board as well as its effect on firm variables such as performance or information 

transparency. In this paper the focus lies on gender diversification as a board characteristic. 
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2.2. The effect of a gender diverse board 

The prevailing view in the literature is that women in the boardroom have a positive effect 

on the firm’s governance. One explanation is that female directors are not part of the “old boys 

club”, which puts them closer to independent directors (Adams & Ferreira, 2009). Independent 

directors increase the quality as well as the quantity of information, which is provided to 

outsiders and consequently investors (Alves, Couto & Francisco, 2015). Increased transparency 

decreases the need for shareholders to monitor as there is less information asymmetry 

associated with costs and risks. This partially explains the positive effect of women on 

governance. In this case, adding women to the board influences the actions of the board. This 

view assumes that there is a significant difference in the behaviour and characteristics of female 

and male directors (Adams & Ferreira, 2009). 

Gender diverse boards only have a significant impact if women are not just appointed as 

“tokens” to the board. According to Kanter (1977), “tokens“ meet only formal requirements but 

lack the underlying characteristic traits for certain job positions. Consequently, it is discussed 

in the following in which way women influence the working of the board and how their actions 

and behaviours differ from male board members with regard to monitoring, compensation, 

independence, and ethical behaviour. 

 

2.2.1. Gender diversification in the board and agency costs 

Adams and Ferreira (2009) find by comparing governance characteristics of diverse with 

less diverse boardrooms that female directors have higher attendance rates on board meetings 

than their male counterparts. Moreover, female directors improve the attendance behaviour of 

male directors. This supports the view that a diverse board also improves the working of the 

board as board members exercise their impact on a firm’s conduct mainly by attending 

meetings. Furthermore, this shows that women are not just appointed as tokens to the board as 

they have a lasting effect on the attending behaviour of male board members. Additionally, 

female board members tend to be part of more monitoring related committees (e.g. audit or 

corporate governance committees) than male board members. According to Adams and Ferreira 

(2009), if women take actively part in these meetings it could increase the intensity of 

monitoring. By examining the monitoring intensity of women with respect to retention 

decisions and compensation contracts, Adams and Ferreira (2009) provide evidence that 

women are stricter monitors than their male counterparts.  
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The results of Adams and Ferreira (2009) also show that in firms with gender diverse boards, 

more equity-based pay for directors is observable. The more equity-based the pay, the higher is 

the alignment of interests between shareholders and directors. This would give reasons to 

believe that a gender diverse board is more efficient in aligning the interests of shareholders 

and directors and thus leads to lower agency costs. 

All of the arguments above lead to the conclusions that women increase the extent of enforcing 

and applying monitoring mechanisms. As women in the board increase the attendance rates of 

board members on board meetings, and board meetings are the most effective way of exercising 

power in the company, the addition of female board members is an improvement at the core of 

the company. Furthermore, women increase the alignment of interests between managers and 

shareholders through their actions, which again reduces agency costs. Consequently, in line 

with agency theory, a gender diversified board decreases agency costs due to better and more 

effective monitoring. 

Betz, O’Connell, and Shepard (1989) compare two approaches, the “gender socialisation” and 

the “structural” approach. The “gender socialisation” approach states that men and women have 

different gender-specific values and traits, which also influence their work roles and reflect on 

their behaviour in various aspects at work. Thus, women and men differ in their ethical 

behaviour at work. The “structural” approach claims that due to the same occupation and reward 

structure as well as other similarly work related environmental influences, women and men 

behave similar with respect to ethical behaviour. The authors find support for the “gender 

socialisation” approach and stress that female employees show a higher degree of ethical 

behaviour at the workplace and are less likely to behave unethical for financial rewards. Men 

are twice as likely to be involved in unethical behaviour as women, even if only a few would 

engage at all in unethical behaviour.  

One major example of agency costs as well as unethical behaviour is earnings management 

(Bruns & Merchant, 1990). According to Chung, Sheu, and Wang (2009, p. 152), earnings 

management is defined as the use of “discretion to intentionally manage reported results”. 

Discretion describes the freedom managers have in reporting income and expenses that arise 

from different accounting standards, namely accrual-based accounting or cash-based 

accounting.3 Even if this freedom allows to give a better picture of the current firm performance, 

it is also an opportunity to produce a too positive image of a firm’s financial position (Chung 

                                                           
3 Accrual-based accounting standards require that income as well as expenses have to be reported immediately 

when they occur, whereas cash-based accounting standards report income and expenses when the cash is either 

received or paid. 
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et al., 2009). There are several reasons for managers to get involved in earnings management. 

One explanation is given by Bartov and Mohanram (2004), who state that earnings management 

is an opportunity to inflate earnings just before the exercise of stock options. Leuz, Nanda, and 

Wysocki (2003) find that earnings management is also a way to preserve private control 

benefits, such as perquisite consumption. 

Prior research states that women in the board lead to higher quality earnings in the US (Barua 

et al., 2010), whereas a study of the Chinese market reports no evidence for such a relationship 

(Ye, Zhang & Rezaee, 2010). Kyaw et al. (2015) published a European-wide study, which 

shows that gender diversification only reduces earnings management in countries with a high 

rate of gender equality. The effect of women on earnings management is explained by the 

differing behaviour in men’s and women’s risk aversion and obedience to ethical values and 

regulations. Peni and Vähämaa (2010) also examine the relationship between earnings 

management and the gender of executives with a focus on the firm’s chief executive officer 

(CEO) and chief financial officer (CFO). The authors come to similar conclusions as Kyaw et 

al. (2015), but only with respect to the CFO as the influence on earnings management is higher 

due to his or her position. They argue that women follow more conservative accounting 

strategies. Srinidhi et al. (2011) find evidence for a negative relationship between female board 

participation and earnings quality due to better board oversight. The authors conduct their 

research in the US. Arun et al. (2015) show that this relationship also holds for UK firms. This 

is in line with the findings of Krishnan and Parsons (2008), which sate that there is a negative 

relationship between gender diversification in senior management and earnings management 

due to their attitude towards ethical behaviour. 

As women show a higher degree of ethical behaviour, which also decreases their involvement 

in earnings management, a gender diverse board decreases agency costs overall. This is also 

supported by the fact that women lead to higher quality earnings and a higher quality reporting 

compared to purely male boards. Better earnings quality also provides investors with a better 

and more accurate picture of the economic reality of the corporation, which again decreases 

information asymmetry and agency costs. 
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2.3. Cost of capital 

The cost of capital4 of a firm is the expected rate of return demanded by shareholders. It 

is crucial to several firm decisions as it is the hurdle rate for investments, influences the capital 

structure of a firm as well as its operations, and consequently also its profitability (Easley & 

O’Hara, 2004). As the cost of capital is the compensation for shareholders to lend their money 

while taking on risks, it decreases with lower associated information asymmetries and risks. 

Thus, it is influenced by possible risks of expropriation and misalignment of interests between 

shareholders and managers. Therefore, the lower the agency costs and information asymmetry, 

the lower the risk for shareholders and consequently the cost of capital. If a gender diverse 

board reduces these risks, than it also reduces the cost of capital of a firm.  

Chung et al. (2009) find that there is a negative relationship between earnings management and 

equity liquidity, which results in a higher cost of capital. Earnings management signals lower 

accounting information quality, which increases the risks for investors (Dechow & Dichev, 

2002). This in turn, leads to higher managerial agency and information asymmetry costs. 

Therefore, investors protect themselves against earnings management by imposing wider bid-

ask spread. Easley and O’Hara (2004), Francis et al. (2004), and Hughes, Liu, and Liu (2007) 

report a negative correlation between information quality and cost of equity. Higher information 

asymmetries result in higher risk premiums and thus a higher cost of capital. 

As a gender diverse board reduces information asymmetry due to better quality earnings, higher 

transparency, and improved provision of public information, it should influence the cost of 

capital positively. Furthermore, there is a negative correlation between accounting 

conservatism and the cost of capital as researched by Lara, Osma, and Penalva (2011). 

Accounting conservatism has “stronger verification requirements for the recognition of 

economic gains than economic losses” (Lara et al., 2011, p. 247). Therefore, there is an 

asymmetric reporting as gains are reflected slower than losses, which increases the attention 

towards bad news compared to good news. Hence, there is less information uncertainty for 

investors and lower earnings management as it is harder to paint an overly positive picture of 

the financial performance of a company with conditional accounting conservatism. Their 

arguments are based on former research conducted by Guay and Verrecchia (2007) and Suijs 

(2008), who argue that conservative accounting increases information precision, firm value, 

and reduces cost of equity capital, as it reduces the uncertainty of the amount and distribution 

                                                           
4 The cost of capital of a firm comprises the cost of debt, which is demanded by debtholders, and the cost of equity, 

which is demanded by shareholders. This paper only focuses on the cost of equity. Thus, when the cost of capital 

is mentioned, the cost of equity capital is meant. 
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of future cash flows and the future stock price volatility. As women are more conservative 

compared to men according to Peni and Vähämaa (2010), a gender diverse board would 

logically result in a lower cost of capital. Based on this wide range of arguments that women 

reduce agency costs and the fact that lower agency costs decrease the cost of capital, the main 

hypothesis is as follows: 

H1: There is a negative correlation between gender diversification in 

the board and the cost of capital of a firm. 

 

2.4. Capital structure 

The capital structure of a company tells how the company is financed. This can be done 

through debt and equity. Debt and equity differ in their characteristics with respect to interests, 

ownership structure, and repayment. Debt contracts come with obligatory payments in the form 

of amortization or interest payments. This implies that regularly payments have to be done, 

which reduce the cash flow available to managers. According to Jensen (1986, 1989), the lower 

the free cash flow5, the lower the agency costs as opportunistic behaviour of and expropriation 

by managers is less likely. Consequently, the risk for investors is lower with lower agency costs 

and therefore the rate of return they demand, namely the cost of capital. This leads to the 

question of how the free cash flow can be reduced. Possible solutions are debt-financing, 

managerial ownership, and dividend payments. When dividends are payed, after all investments 

in positive net present value projects are pursued, the free cash flow is reduced and thus are the 

accompanying agency costs. Through managerial ownership, a higher alignment of interests 

between shareholders and managers is achieved, which again reduces agency costs (Jensen & 

Meckling, 1976). Finally, debt can reduce agency costs according to Ross (1977) and Stulz 

(1990) as it works as a monitoring mechanism. Similarly, Diamond (1984) and Fama (1985) 

stress that debt holders such as banks are better monitors due to an ongoing relationship with 

the counterparty and to availability of information, which is not made public. Debt holders can 

let a firm go bankrupt in case the managers do not follow their debt obligations. This mechanism 

rather works in a disciplinary control mechanisms as mentioned by Rubin (1990). All of the 

reasons named above decrease agency costs through better monitoring and lower free cash flow. 

                                                           
5 The free cash flow is defined as the cash flow that is left after all projects with a positive net present value are 

pursued (Jensen, 1986). Thus, if managers invest in zero or negative net present value projects, it is to their own 

advantage as it may increase their salary, bonus, or the firm size in general, which comes with more perquisites 

for managers. However, this is to a disadvantage for shareholders as pursuing negative net present value projects 

is value destroying. Therefore, a free cash flow comes with a high potential for agency costs due to expropriation 

of shareholders by managers. 
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As women in the boardroom lead to an increased monitoring and thereby reduce agency costs, 

a gender diverse board has a similar effect on agency problems than a high leverage6. Therefore, 

I hypothesize that the effect of a gender diverse board is lower for high-debt firms and higher 

for low-debt firms. This argumentation is rooted in the fact that debt financing and a gender 

diverse board may act as substitutes. This reasoning is supported by Arun et al.’s (2015) 

findings from the UK as they provide evidence for differences between high-level debt and 

low-level debt firms in regard to the effect of a gender diverse board on earnings management. 

Their results show that there is a positive effect of female directors and independent directors 

on low-level debt firms. Consequently, the second hypothesis is as follows: 

H2: The effect of gender diversity in the board on the cost of capital is 

higher for low-debt firms and lower for high-debt firms. 

 

2.5. Corporate governance 

According to Shleifer and Vishny (1997, p. 737), “[c]orporate governance deals with the 

ways in which suppliers of finance to corporations assure themselves of getting a return on their 

investment”. This includes to ensure that the capital is invested in the best interest of the supplier 

of capital as well as to control managers. The better the corporate governance system in place, 

the lower the cost of external capital. Shleifer and Vishny (1997) take on an agency perspective 

towards corporate governance. According to the authors, corporate governance can reduce 

agency costs through implementing investor protection through legal protection as well as 

minority shareholder protection, and better monitoring. 

La Porta et al. (2000) similarly stress the important connection between investor protection 

from the legal side and corporate governance in general7. The authors emphasize that “corporate 

governance is, to a large extent, a set of mechanisms through which outside investors protect 

themselves against expropriation by the insiders” (La Porta et al., 2000, p. 4). By insiders the 

authors mean controlling shareholders and/or managers. In their view the problem of 

expropriation can be diminished by the legal system and with its laws and their enforcement as 

                                                           
6 Leverage gives the ratio of debt to equity. The higher the leverage, the more a firm is financed with debt in 

relation to its overall sources of finance. 
7 There is extensive literature on the connectedness of the national governance level, thus the institutional level, 

and the firm level. In this paper however, the dependent variable is cost of capital and the key explanatory 

variable gender diversity in the board. As both variables are situated on the firm level, analysing at corporate 

governance instead of national governance levels is more appropriate. Nevertheless, Doidge, Karolyi, and Stulz 

(2007) find that variables on the national level explain corporate governance to a greater extent. Thus, I ran this 

hypothesis also with the Worldwide Governance Indicators (WGI, 2015) as independent variable, measured on 

the national level. As expected, I did not find any statistical significant support for my hypothesis. 
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a key mechanism. Additionally, Leuz et al. (2003) find that there is a negative correlation 

between corporate governance and earnings quality as well as between investor protection and 

earnings management. 

Furthermore, Chen, Chen, and Wei (2011) find that firms that have implemented or have to 

comply with strong shareholder rights have a lower implied cost of equity capital compared to 

companies with weaker shareholder rights. This effect is more pronounced for companies with 

high agency problems. Moreover, Zhu (2014) shows that there is a consistent association 

between good corporate governance and lower levels of cost of equity capital and cost of debt 

capital, whereas the link between good corporate governance and lower cost of equity capital 

is stronger in countries with strong legal systems and extensive disclosure practices and vice 

versa for the relation to cost of debt capital. This is grounded in an asymmetric payoff, which 

is received by creditors and shareholders. 

Adams and Ferreira (2009) as well as Gul, Srinidhi, and Ng (2011) argue that gender diversity 

in the boardroom can serve as substitutes for weak corporate governance as it provides 

additional monitoring. However, Adams and Ferreira (2009) stress that if firms already possess 

an extensive corporate governance and investor protection, additional monitoring through 

gender diverse boardrooms may be unnecessary and harmful in regard to firm performance. 

Therefore, it seems reasonable to assume that the corporate governance level of a firm is crucial 

concerning the extent of the effect of gender diversification in the board on the cost of capital. 

Consequently, the third hypothesis to analyze is as follows: 

H3: The effect of gender diversity in the board on the cost of capital is 

higher for firms with a low corporate governance level and lower 

for firms with a high corporate governance level. 
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3. Research design 

3.1. Data source and collection 

The data are mainly collected via Datastream. As information on the gender of board 

members on a yearly basis is needed as well as the yearly board size and corporate governance 

scores on the firm level, Datastream Asset4 ESG Universe is the basis for the sample. The 

Asset4 ESG database includes environmental, social and governance (ESG) data and is 

powered by Thomson Reuters. The Datastream Asset4 ESG Universe is then restricted to 

publicly-listed companies (Datastream, 2015a). Only publicly-listed firms are considered due 

to data availability for control and dependent variables. Furthermore, the financial sector as 

defined by the Thomson Reuters Business Classifications (TRBC) is excluded (Thomson 

Reuters, 2015). Financial companies are very likely to have different degrees of risk 

engagement and goals compared to other industries, which influence their cost of capital.  

As the dependent variable is estimated based on mean analyst forecasts, which are only 

sufficiently available in 2014, this year is chosen as the year of observation for the dependent 

variable. By gathering recent data, it is less likely that they are affected by the financial crisis. 

By applying these filter criteria, the incomplete sample amounts to 3635 companies from 55 

countries worldwide. The complete sample consists of 1746 companies, whereas 1223 have at 

least one woman in the board. Mainly the unavailability of data on gender diversification and 

the cost of capital decreases the sample size. When data on the cost of capital is required for all 

observations, the sample size drops to 2737. If data on gender diversification is considered 

simultaneously, the sample size decreases to 1820. The remaining 74 observations to the 

complete sample are due to a lack of data for other variables. The complete sample and the 

control sample contain 1746 and 551 observations respectively. The control sample consists of 

companies with purely male boards. The complete sample comprises companies from 49 

countries from all major regions of the world and is thus considered international. As the dataset 

only contains data from 2014, I run a cross-sectional multivariate OLS regression. 
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3.2. Measurement and variable description 

3.2.1. Description of the key independent and the key dependent variables 

The cost of equity capital (COC) is determined with the use of the PEG approach (Easton, 

2004, p. 81) as follows: 

COCi,t =  √
EPS2 −  EPS1 

P0
 

EPS2 is the two year ahead mean analyst forecast per share; EPS1 is the one year ahead mean 

analyst forecast per share; P0 is the price per share at fiscal year-end. Of course, there are 

alternative measures for the cost of equity capital of a firm, as for instance the Fama and French 

three-factor model (Fama & French, 1993), which is a market measure, or the accounting 

measure by Hou, van Dijk, and Zhang (2012), which estimates future earnings and based on 

these results calculates the implied cost of equity capital. Since the model of Fama and French 

mainly gives the sensibility of a stock’s performance to the market portfolio, I did not use this 

approach as my main independent variable, gender diversification, is measured on the firm 

level. Furthermore, I did not apply an accounting measure as proposed by Hou et al. (2012), 

since my sample comprises companies from 49 countries. Consequently, the sample companies 

have to comply with different accounting and reporting standards, which might bias the results 

due to measurement errors when using an accounting measure to estimate the cost of equity 

capital of a firm. Therefore, I use the PEG approach to measure cost of capital as it is dependent 

on analyst forecasts and the current price, which is likely to be one of the least biased measures 

for an international sample. However, the downside is that due to the availability of mean 

analyst forecast, the sample size dropped significantly. Furthermore, only the cost of equity 

capital is considered due to data availability issues for the cost of debt, which is needed to 

calculate the weighted average cost of capital of a firm. GENDIV is the fraction of female to 

male board members in percent and is obtained from Datastream. When the fraction equals 

zero, there is no woman in the board and if it is above zero, there is at least one woman in the 

board. I expect the variable to have a negative coefficient as this would decrease COC as 

hypothesized. LEV8 is the financial leverage of a firm, which is given by dividing the total debt 

by total assets of a firm as done by Upadhyay and Sriram (2011), who find a positive coefficient 

for leverage when regressing it on cost of capital. This positive correlation is explained by 

Baxter (1967), who states that an investment in a levered firm is more risky. Hence, 

                                                           
8 As LEV is generally used as control variable when examining cost of capital, it is also used as such. 
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shareholders demand a higher rate of return, which equals the cost of equity capital, as risk 

compensation. The higher risk is due to the fact that investors are residual claim holders in a 

levered firm, which increases their risk of cash flows in case of a bankruptcy. This is in line 

with Modigliani and Miller (1958), who argue that the cost of equity capital increases with a 

higher leverage. CORPGOV measures governance on a firm level. It is measured by taking the 

corporate governance pillar score from the Asset4 ESG. The measure includes the systems and 

processes of a company, which ensures an alignment of interests between its board and 

executives with its long term shareholders. Furthermore, it reveals how well a company is able 

to produce long term shareholder value. The score can take a value between zero and one 

hundred (Datastream, 2015b). CORPGOV is expected to have a negative coefficient as an 

increase in the alignment of interests between shareholders and the board as well as a better 

monitoring decreases the cost of capital (Chen, Chen & Wei, 2011; Zhu, 2014). 

 

3.2.2. Description of control variables 

As the cost of capital is influenced by unique characteristics of a firm, it is important to 

include firm specific variables in the OLS regressions to reduce omitted variable biases. LNMV 

is the natural logarithm of the market value of a firm, as used by Chen et al. (2011), which is 

expected to be negatively correlated with the cost of capital. It is a proxy for firm size, which 

is negatively correlated with cost of capital, according to Diamond and Verrecchia (1991). They 

argue that larger firms have a higher rates of disclosure, which reduces information asymmetries 

and thus risks for investors. This again reduces the cost of capital. Furthermore, larger firms 

have more analyst coverage and have a higher liquidity (Witmer & Zorn, 2007) as well as a 

lower likelihood of default (Berger & Udell, 1995), which also reduces the cost of equity. BSIZE 

measures the total number of board members at the end of the fiscal year. This variable 

influences the cost of capital positively, according to Upadhyay and Sriram (2011). Larger 

boards have more resources to monitor the performance of managers, which includes to 

deliberate on important decisions and a higher disclosure to shareholders (Upadhyay & Sriram, 

2011). As shareholders associate these results with a better information environment, they 

demand a lower cost of capital (Upadhyay & Sriram, 2011). LNBTM is the natural logarithm of 

the Book-to-Market ratio, which is calculated by taking the natural logarithm of the book value 

of a firm divided by the market value of a firm (Lara et al., 2011). The data are obtained from 

Datastream. It is expected that the Book-to-Market ratio is positively correlated with the cost 

of capital as a high Book-to-Market ratio stands for poor earnings, which indicates a negative 
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behaviour of earnings (Fama & French, 1992). According to Fama and French (1992), the 

Book-to-Market ratio proxies the sensitivity to common risk factors in returns. Thus, if the ratio 

is high, the risk is higher and therefore investors demand a higher cost of capital. Return on 

Assets (ROA) is a measure of profitability as in Upadhyay and Sriram (2011). ROA is calculated 

by dividing the net income available to common as obtained from Datastream by total assets. 

The higher the profitability of a firm, the lower the demanded rate of return by investors. Thus, 

ROA is expected to be negatively correlated with the cost of capital of a firm. GROWTH is 

calculated by dividing capital expenditures in addition to fixed assets by total fixed assets and 

multiply the ratio by one hundred to obtain a percentage9. Data on capital expenditures and 

gross fixed assets are obtained via Datastream. According to Fama and French (1992), growth 

comes with risk and uncertainty, which again increases the cost of capital. Therefore, it is 

expected that GROWTH has a positive coefficient. DQUOTA is a dummy variable, which 

equals one if there is a legally binding female quota for the board in the home country of the 

company and zero otherwise. To control for gender quotas is important as their introduction 

can lead to different selection criteria of board members. Board members are no longer 

appointed solely according to their experience but due to their gender. Ahern and Dittmar 

(2012) show that the introduction of a female quota of 40% in Norway led to a shortfall of 

qualified female candidates, which can be seen as an exogenous shock to the board. This 

exogenous shock caused an appointment of younger, less experienced board members, which 

was negatively perceived by investors as a drop in stock prices is observed. As firms select their 

board members to maximize value and a quota is a constraint to the selection process, a positive 

correlation between the cost of capital and a female quota is expected10. The following countries 

have a legally binding quota system in place during the observation period or have to comply 

with one in the near future11 (first year of compliance): Norway (2008), Iceland (2013), Finland 

(2010), Denmark (2008), India (2014), Malaysia (2016), Israel (1999), Belgium (2017), France 

(2017), Germany (2016), Italy (2011), the Netherlands (2016), and Spain (2015) (Deloitte, 

                                                           
9 Francis et al. (2004) include a measure for Research and Development (R&D) expenditures and advertising 

expenditures. The most commonly used proxy for growth is the change in sales as applied by Alves et al. (2015) 

and Arun et al. (2015). As I look especially at year 2014, there are no sales available for the year 2015 yet. 
10 This assumption is based on the findings of Ahern and Dittmar (2012). The authors find a negative impact of 

female quotas on a firm’s Tobin’s Q, thus a firm’s valuation. As I examine the effect of women on the cost of 

capital and cost of capital is measured using market estimates, I include this control variable to control for 

possible negative reactions to female quotas by analysts, which would decrease their earnings per share forecast. 

However, I acknowledge that no paper has so far analysed the effect of female quotas on the cost of capital. 
11 I also included countries in which the year of compliance with the legally binding quota is after 2014, as I assume 

that if it is announced that a quota will be in place, companies already adjust their selection process for board 

directors. 
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2015; Smith, 2014). DQUOTA is expected to be positively correlated with the cost of capital as 

the selection is no longer purely based on talent. 

 

3.2.3. Measurement 

First, a cross-sectional base model is estimated with an OLS regression, which only 

includes the control variables. This ensures that for the additional models, the adjusted R² can 

be compared to analyse whether the key explanatory variables increase the goodness of fit of 

the model and help to explain the relationship. The model is as follows: 

𝐶𝑂𝐶𝑖,𝑡 =  𝛼𝑡 +  𝛽1𝐿𝑁𝑀𝑉𝑖,𝑡  +  𝛽2𝐵𝑆𝐼𝑍𝐸𝑖,𝑡 +  𝛽3𝐿𝑁𝐵𝑇𝑀𝑖,𝑡 +  𝛽4𝐿𝐸𝑉𝑖,𝑡 +  𝛽5𝑅𝑂𝐴𝑖,𝑡 +

 𝛽6𝐺𝑅𝑂𝑊𝑇𝐻𝑖,𝑡 +  𝛽7𝐷𝑄𝑈𝑂𝑇𝐴𝑖,𝑡 +  𝜀𝑖,𝑡  

           (C) 

Second, the relationship between gender diversification in the boardroom and cost of capital is 

analysed. Based on previous literature, I expect a negative relation between gender 

diversification in the boardroom and the cost of capital of a firm. The main hypothesis, namely 

hypothesis one, is tested as follows: 

𝐶𝑂𝐶𝑖,𝑡 =  𝛼𝑡 +  𝛽1𝐿𝑁𝑀𝑉𝑖,𝑡  +  𝛽2𝐵𝑆𝐼𝑍𝐸𝑖,𝑡 +  𝛽3𝐿𝑁𝐵𝑇𝑀𝑖,𝑡 +  𝛽4𝐿𝐸𝑉𝑖,𝑡 +  𝛽5𝑅𝑂𝐴𝑖,𝑡 +

 𝛽6𝐺𝑅𝑂𝑊𝑇𝐻𝑖,𝑡 +  𝛽7𝐷𝑄𝑈𝑂𝑇𝐴𝑖,𝑡 +  𝛽8𝐺𝐸𝑁𝐷𝐼𝑉𝑖,𝑡 + 𝜀𝑖,𝑡   

           (I) 

Third, a positive relation of low-debt firms on the effect of gender diversification in the 

boardroom on the cost of capital is expected. In high-debt firms there is more monitoring from 

banks. Therefore, an increased monitoring through a gender diverse board has a lower effect on 

the cost of capital of a firm if there is already a good monitoring mechanism in place. To test 

whether the effect of gender diversification of the board on the cost of capital is affected by the 

capital structure, namely the leverage of a firm, interaction effects are tested by multiplying the 

variable LEV with the key independent variable GENDIV. 

𝐶𝑂𝐶𝑖,𝑡 =  𝛼𝑡 +  𝛽1𝐿𝑁𝑀𝑉𝑖,𝑡  +  𝛽2𝐵𝑆𝐼𝑍𝐸𝑖,𝑡 +  𝛽3𝐿𝑁𝐵𝑇𝑀𝑖,𝑡 +  𝛽4𝐿𝐸𝑉𝑖,𝑡 +  𝛽5𝑅𝑂𝐴𝑖,𝑡 +

 𝛽6𝐺𝑅𝑂𝑊𝑇𝐻𝑖,𝑡 +  𝛽7𝐷𝑄𝑈𝑂𝑇𝐴𝑖,𝑡 +  𝛽8𝐺𝐸𝑁𝐷𝐼𝑉𝑖,𝑡 + 𝛽9𝐺𝐸𝑁𝐷𝐼𝑉𝑖,𝑡 ∗ 𝐿𝐸𝑉𝑖,𝑡 + 𝜀𝑖,𝑡

           (II) 

Fourth, it is hypothesised that the governance on a firm level greatly affects the extent of the 

effect of gender diversification in the board on cost of capital, namely that if a weak corporate 

governance is in place, a gender diverse board has a greater positive influence and vice versa. 
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To test for hypothesis three the corporate governance on the firm level (CORPGOV) is added 

to the regression as well as its interaction effect with GENDIV. 

𝐶𝑂𝐶𝑖,𝑡 = 𝛼𝑡 +  𝛽1𝐿𝑁𝑀𝑉𝑖,𝑡  +  𝛽2𝐵𝑆𝐼𝑍𝐸𝑖,𝑡 +  𝛽3𝐿𝑁𝐵𝑇𝑀𝑖,𝑡 +  𝛽4𝐿𝐸𝑉𝑖,𝑡 +  𝛽5𝑅𝑂𝐴𝑖,𝑡 +

 𝛽6𝐺𝑅𝑂𝑊𝑇𝐻𝑖,𝑡 +  𝛽7𝐷𝑄𝑈𝑂𝑇𝐴𝑖,𝑡 +  𝛽8𝐺𝐸𝑁𝐷𝐼𝑉𝑖,𝑡 + 𝛽9𝐶𝑂𝑅𝑃𝐺𝑂𝑉𝑖,𝑡 +

 𝛽10𝐺𝐸𝑁𝐷𝐼𝑉𝑖,𝑡 ∗ 𝐶𝑂𝑅𝑃𝐺𝑂𝑉𝑖,𝑡 + 𝜀𝑖,𝑡  

           (III) 

Table 1 shows the distribution of firms with gender diversified boards across industries. The 

companies are classified according to their US standard industrialisation code (SIC Code). 

Table 1: Amount of firms with gender diverse boards 

 
US SIC Code 

No. of firms 

No. of firms with gender 

diversified boards In percent  

1 01-09 Agriculture, Forestry, Fishing 11 4 36.36 

2 10-14 Mining 213 116 54.46 

3 15-17 Construction 49 30 61.22 

4 20-39 Manufacturing 764 524 68.59 

5 40-49 Transportation & Public Utilities 247 180 72.87 

6 50-51 Wholesale Trade 67 55 82.09 

7 52-59 Retail Trade 165 132 80.00 

9 70-89 Services 230 182 79.13 

 Total 1746 1223 70.05 

The amount of firms as well as the amount of gender diverse boards per industry SIC Code are obtained in 2014. Only the 

complete sample is considered. 

Wholesale trade has the highest fraction of gender diversified boards, namely 82.09%, followed 

by retail trade with 80.00%. The percentage of gender diversified companies is relatively high 

with an average of 70.05% with regard to some industries as well as the overall percentage. 

This seems especially high compared to former studies. The complete sample only includes 

companies of which the board size, fraction of women in the board, and cost of equity is 

available as well as all other control variables. Consequently, there might be a positive 

correlation between companies for which the board composition is available and female board 

members. Additionally, it might be that because only companies of a certain size are included 

in the Asset4 ESG database, the overall percentage of gender diversified boards is higher than 

the total average would be. The Asset4 database mainly includes large companies. As the higher 

the firm size, the higher the female representation in the board, the sample might be biased 

towards a higher gender diverse board representation (Carter, Simkins & Simpson, 2003)12. 

Industry fixed effects are taken into account by dummy variables for each industry according 

to the US SIC code classification as shown in table 1. Industry fixed effects control for 

                                                           
12 The results of Carter, Simkins, and Simpson (2003) only state that there is a significant statistical positive 

correlation between firm size and female board members. However, they do not provide any economic 

interpretation or reasons for such a correlation. 
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unobservable effects and differences at the industry level. Therefore, it is tested by including 

dummy variables for each industry in the regression additionally to all previously used 

variables, which results in the following regression: 

𝐶𝑂𝐶𝑖,𝑡 =  𝛼𝑡 +  𝛽1𝐿𝑁𝑀𝑉𝑖,𝑡  +  𝛽2𝐵𝑆𝐼𝑍𝐸𝑖,𝑡 +  𝛽3𝐿𝑁𝐵𝑇𝑀𝑖,𝑡 +  𝛽4𝐿𝐸𝑉𝑖,𝑡 +  𝛽5𝑅𝑂𝐴𝑖,𝑡 +

 𝛽6𝐺𝑅𝑂𝑊𝑇𝐻𝑖,𝑡 +  𝛽7𝐷𝑄𝑈𝑂𝑇𝐴𝑖,𝑡 +  𝛽8𝐺𝐸𝑁𝐷𝐼𝑉𝑖,𝑡 + 𝛽9𝐺𝐸𝑁𝐷𝐼𝑉𝑖,𝑡 ∗ 𝐿𝐸𝑉𝑖,𝑡 +

𝛽10𝐶𝑂𝑅𝑃𝐺𝑂𝑉𝑖,𝑡 +  𝛽11𝐺𝐸𝑁𝐷𝐼𝑉𝑖,𝑡 ∗ 𝐶𝑂𝑅𝑃𝐺𝑂𝑉𝑖,𝑡 + 𝛽12𝐷𝑆𝐼𝐶1𝑖,𝑡 + 𝛽13𝐷𝑆𝐼𝐶2𝑖,𝑡 +

𝛽14𝐷𝑆𝐼𝐶3𝑖,𝑡 + 𝛽15𝐷𝑆𝐼𝐶4𝑖,𝑡 + 𝛽16𝐷𝑆𝐼𝐶5𝑖,𝑡 + 𝛽17𝐷𝑆𝐼𝐶6𝑖,𝑡 + 𝛽18𝐷𝑆𝐼𝐶7𝑖,𝑡 +  𝜀𝑖,𝑡

           (IV) 

SIC Code 9 is excluded to avoid the dummy trap. Therefore, the intercept includes the effect of 

SIC Code 9. 

 

4. Results 

For the following descriptive statistics, correlation table, and regression outputs, time t 

equals 2014. Consequently, two lags (t-2) and one lag (t-1) correspond to 2012 and 2013 

respectively. The data for all variables are winsorized on the 0.5% and 99.5% level in the upper 

and lower quantile respectively to control for outliers. Winsorizing data allows to maintain the 

number of observations, whereas trimming the data would reduce it. For all following statistics 

and regressions, the winsorized data are used13. 

 

4.1. Descriptive statistics, correlations and country distribution 

The descriptive statistics of the main models as well as all variables used for robustness checks 

are displayed in table 2. The sample firms have a mean for the dependent variable of 0.110, 

which equals an average cost of equity of 11.0%. Easton (2004) finds an expected rate of return 

of 11.3% over the time period from 1981 to 1999 when applying the PEG approach. Kim, Ma, 

and Wang (2015) find a similar value for the cost of equity capital estimated with the PEG 

approach of 11.24%14. Therefore, the obtained cost of capital from this sample seems to be in 

                                                           
13 Additionally, I run all regressions and descriptive statistics again with non-winsorized data, and data winsorized 

on the 1% and 99% level and 5% and 95% level respectively. Except that the descriptive statistics show either 

high outliers for the non-winsorized data or are even more compressed for the winsorized data on a stricter level, 

the regression outputs are generally the same and maintain their signs and significance for coefficients and 

variables. 
14 This is slightly higher compared to other papers, which use other measures, as Upadhyay and Sriram (2011) 

observe an estimated cost of equity of 8.9% when using the cost of equity capital measure by Gebhardt, Lee, and 

Swaminathan (2001) and 8.3% when applying the CAPM. Even if the cost of equity depends to a great part on 

the method, which is used, it gives an impression of a possible range. However, the obtained mean cost of capital 

of 11.0% is still in an expected and acceptable range. 



18 

an expected range. The dummy variable DGENDIV(1)15 amounts to 0.605 in 2014. Adams and 

Ferreira (2009) find that on average 40% of their sample firms have only one woman in the 

board, which stays constant over their observation period. As DGENDIV(1) also takes 

companies with more than one woman in the board into account, it does not seem too high in 

regard to their findings. There is a slight increase of the means of DGENDIV(1), DGENDIV(2), 

and DGENDIV(3) observable over the three years. Consequently, there is an increase of the 

amount of women in the boards as well as of gender diverse boards in general. Also GENDIV, 

which measures the fraction of women to men in the board, increases from 0.107 in 2012 to 

0.136 in 2014. Therefore, there is not only an absolute increase of women but also a relative 

one observable. The percentage of women in the board in the paper of Alves et al. (2015) 

amounts to 6.5% on average. This is nearly half of the percentage that I find (13.6%). However, 

my observation period in this research spans 2012 to 2014, whereas their observation period 

includes 2006 to 2010. As even during the three years which I analyse, an increase of 2.9 

percentage points took place, the percentage of women in the board in my sample seems 

reasonable compared to other papers. This is also supported by the findings of Adams and 

Ferreira (2009), who report an average percentage of women on the board of directors of 

10.41% already in 2003. They also observe an increase for this variable of 25% since 1996, 

which supports my higher percentage of women in the board. The mean for the board size 

amounts to 9.869, which is similar to the results of Upadhyay and Sriram (2011) and Alves et 

al. (2015), who find an average board size in their sample of 9 and 10 respectively. The 

corporate governance score (CORPGOV) at the firm level has a median of 53.925 with a 

maximum of 95.364 and a minimum of 1.626. This leads to a diversified sample with respect 

to different corporate governance levels. 

To test for multicollinearity, the correlation coefficients in table 3 are analysed first16. The 

independent variable is not highly correlated with any of the explanatory and control variables. 

Only ROA shows a slightly high correlation with COC with a coefficient of -0.497. The same 

counts for the correlation of CORPGOV and DGENDIV(1) (0.491), LNMV and CORPGOV  

(-0.501), and LNBTM and ROA (-0.414). Multicollinearity can result in “incorrect signs” of 

coefficients, increased estimates, or produce large changes in the estimates when variables are 

                                                           
15 DGENDIV(1) is a dummy variable, which equals one if there is a woman in the board and zero otherwise. The 

fraction of female board members in percentages is obtained from Datastream. Based on this variable, I construct 

the dummy variable. When the fraction equals zero, there is no woman in the board and if it is above zero, there 

is at least one woman in the board. DGENIV(2), and DGENDIV(3) are dummy variables equalling one if there 

are at least two or three women in the board respectively and zero otherwise. 
16 For representative purposes, all lagged variables are dropped as they show similar coefficients as compared to 

the non-lagged variables. Furthermore, the dummy variables for the industry SIC Codes are excluded as they do 

not show any sign of multicollinearity and are not part of the main hypothesis. 
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added or dropped (Belsley, Kuh & Welsch, 1980). The latter is not the case as I obtain similar 

results than the ones in table 5 when dropping or adding several variables. However, this is not 

enough to conclude that there is no multicollinearity. The correlation coefficients above are not 

extremely high but high enough to analyse if multicollinearity is an issue or not. Therefore, I 

additionally use Variance Inflation Factors (VIF), which is a measure to quantify the extent of 

multicollinearity in OLS regressions17. The VIF gives the extent to which the variance of a 

coefficient is increased due to collinearity (O’Brian, 2007). The VIF can be obtained after 

running a regression. When a certain threshold is reached, it is an indicator for multicollinearity. 

The most common threshold used in literature is ten. I obtain all VIFs for all regressions and 

no VIF is higher than ten. Thus, it is less likely that the variables with higher correlation 

coefficients pose a problem with respect to multicollinearity. Based on consistent estimates and 

the VIFs, I conclude that multicollinearity is not present. O’Brian (2007, p. 673) also points out 

that possible corrections and means to reduce collinearity “can create problems more serious 

than those they solve”, which supports my decision to not apply any alterations to variables or 

regressions in the scope of this research. GENDIV is highly correlated with DGENDIV(1) 

(0.759), DGENDIV(2) (0.805), and DGENDIV(3) (0.665), which is as expected as the dummy 

variables are constructed based on GENDIV. Since DGENDIV(1), DGENDIV(2), and 

DGENDIV(3) serve as robustness checks for GENDIV, the variables never appear in one model. 

Therefore, multicollinearity is not an issue. 

Table 4 shows the distribution of companies in the sample across 49 countries. 25.54% of the 

companies in the sample are from the US, followed by 15.92% from Japan. 9.97% are from the 

UK and 9.45% from Australia. By attributing the companies to world regions, 31.39% are from 

North America, 27.78% from Asia, 26.69% from Europe, 9.79% from Oceania, 3.61% from 

Africa, and 0.74% from South America. Therefore, North America, Asia, and Europe are nearly 

equally represented in the sample. Gender diversification, defined as if there is at least one 

woman in the board, is the highest in North America with 26.29%, followed by Europe with 

24.00%. Asia, Oceania, Africa, and South America have companies with gender diversified 

boards to 9.79%, 6.24%, 3.44%, and 0.29% respectively. 

  

                                                           
17 The VIF is calculated by dividing one by the tolerance. The tolerance is calculated by subtracting 𝑅𝑖

2 from one, 

whereas 𝑅𝑖
2 is the multiple R² for regressing 𝑋𝑖 on all other explanatory variables (O’Brian, 2007). 
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Table 2: Descriptive statistics 

Variable Mean Median Maximum Minimum Std. Dev. Observations 

COC 0.110 0.090 0.618 0.000 0.084 2737 

DGENDIV(1) 0.694 1.000 1.000 0.000 0.461 2018 

DGENDIV(1)t-1 0.636 1.000 1.000 0.000 0.481 2938 

DGENDIV(1)t-2 0.605 1.000 1.000 0.000 0.489 3122 

LNMV 9.343 8.994 17.289 2.141 2.654 3538 

BSIZE 9.869 9.000 21.000 4.000 3.183 2018 

LNBTM -0.713 -0.668 2.180 -4.036 0.896 3363 

LEV 0.259 0.244 1.029 0.000 0.184 3040 

ROA 0.039 0.042 0.402 -0.676 0.104 3040 

GROWTH 19.886 16.488 134.767 0.715 16.079 3012 

DQUOTA 0.080 0.000 1.000 0.000 0.272 3635 

CORPGOV 53.925 60.850 95.364 1.626 29.148 2019 

CORPGOVt-1 53.209 61.335 95.474 1.420 30.510 2938 

CORPGOVt-2 52.625 60.130 95.437 1.270 30.317 3122 

GGGR 0.728 0.746 0.845 0.618 0.043 3412 

DGENDIV(2) 0.409 0.000 1.000 0.000 0.492 2018 

DGENDIV(2)t-1 0.348 0.000 1.000 0.000 0.476 2938 

DGENDIV(2)t-2 0.322 0.000 1.000 0.000 0.467 3122 

DGENDIV(3) 0.182 0.000 1.000 0.000 0.386 2018 

DGENDIV(3)t-1 0.143 0.000 1.000 0.000 0.350 2938 

DGENDIV(3)t-2 0.122 0.000 1.000 0.000 0.328 3122 

GENDIV 0.136 0.125 0.500 0.000 0.119 2018 

GENDIVt-1 0.117 0.111 0.500 0.000 0.113 2938 

GENDIVt-2 0.107 0.100 0.455 0.000 0.109 3122 

DSIC1 0.006 0.000 1.000 0.000 0.079 3635 

DSIC2 0.138 0.000 1.000 0.000 0.345 3635 

DSIC3 0.029 0.000 1.000 0.000 0.167 3635 

DSIC4 0.415 0.000 1.000 0.000 0.493 3635 

DSIC5 0.167 0.000 1.000 0.000 0.373 3635 

DSIC6 0.031 0.000 1.000 0.000 0.174 3635 

DSIC7 0.068 0.000 1.000 0.000 0.252 3635 

DSIC9 0.116 0.000 1.000 0.000 0.320 3635 

The table contains descriptive statistics for the independent variable COC, the key explanatory variables DGENDIV(1), LEV, 

and CORPGOV, their lagged variables as well as control variables. Additionally, variables used for robustness checks, namely 

DGENDIV(2) and DGENDIV(3), which are dummies equalling one if there is at least two or three women in the board 

respectively and zero otherwise. GROWTH is given in per cent. SIC Codes are dummy variables. An explanation of the 
variables can be found in Appendix 1. 
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Table 3: Correlation table 

 COC DGENDIV(1) LNMV BSIZE LNBTM LEV ROA GROWTH DQUOTA CORPGOV GGGR DGENDIV(2) DGENDIV(3) GENDIV 

COC 1              

DGENDIV(1) -0.065 1             

LNMV -0.276 -0.249 1            

BSIZE -0.105 0.202 0.369 1           

LNBTM 0.277 -0.273 -0.036 -0.026 1          

LEV 0.088 0.099 0.029 0.169 -0.130 1         

ROA -0.497 0.118 0.273 0.116 -0.414 -0.144 1        

GROWTH -0.014 0.094 -0.139 -0.146 -0.221 -0.130 0.032 1       

DQUOTA 0.020 0.095 -0.020 -0.066 0.010 -0.004 -0.003 0.021 1      

CORPGOV -0.023 0.491 -0.501 -0.072 -0.253 0.077 0.062 0.082 -0.013 1     

GGGR 0.071 0.484 -0.593 -0.090 -0.209 0.030 -0.020 0.167 0.365 0.567 1    

DGENDIV(2) -0.049 0.542 -0.114 0.321 -0.202 0.096 0.074 0.010 0.129 0.367 0.425 1   

DGENDIV(3) -0.047 0.307 0.015 0.365 -0.146 0.062 0.061 0.000 0.101 0.201 0.287 0.566 1  

GENDIV -0.051 0.759 -0.226 0.137 -0.239 0.074 0.079 0.092 0.194 0.439 0.528 0.805 0.665 1 

The table shows the correlation between all major variables, namely the independent variable COC, the key explanatory variables GENDIV, LEV, and CORPGOV as well as control variables and 

variables used for robustness checks. Dummy variables for sic Codes and lagged variables for DGENDIV(1), CORPGOV, DGENDIV(2), DGENDIV(3), and GENDIV are omitted due to 

representative purposes. An explanation of the variables can be found in Appendix 1.
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Table 4: Gender and non-gender diverse company contribution across countries18 

Country of Domicile Amount of companies In percent Gender diversified companies In percent 

AUSTRALIA 165 9.45 103 62.42 

AUSTRIA 5 0.29 3 60.00 

BELGIUM 13 0.74 12 92.31 

BRAZIL 2 0.11 0 0.00 

CANADA 102 5.84 70 68.63 

CHILE 3 0.17 1 33.33 

CHINA 19 1.09 13 68.42 

COLOMBIA 2 0.11 2 100.00 

CZECH REPUBLIC 1 0.06 1 100.00 

DENMARK 13 0.74 13 100.00 

DUBAI 1 0.06 0 0.00 

EGYPT 1 0.06 1 100.00 

FINLAND 18 1.03 18 100.00 

FRANCE 56 3.21 56 100.00 

GERMANY 45 2.58 41 90.11 

GREECE 3 0.17 3 100.00 

HONG KONG 64 3.67 39 60.94 

HUNGARY 1 0.06 1 100.00 

INDIA 43 2.46 25 58.14 

INDONESIA 9 0.52 2 22.22 

IRELAND 8 0.46 6 75.00 

ISRAEL 4 0.23 4 100.00 

ITALY 15 0.86 15 100.00 

JAPAN 278 15.92 52 18.71 

LUXEMBOURG 3 0.17 2 66.67 

MALAYSIA 13 0.74 8 61.54 

MEXICO 5 0.29 2 40.00 

NETHERLANDS 20 1.15 17 85.00 

NEW ZEALAND 6 0.34 6 100.00 

NORWAY 11 0.63 10 90.91 

PERU 1 0.06 0 0.00 

PHILIPPINES 3 0.17 2 66.67 

POLAND 4 0.23 2 50.00 

PORTUGAL 4 0.23 2 50.00 

QATAR 1 0.06 0 0.00 

RUSSIAN FEDERATION 3 0.17 0 0.00 

SAUDI ARABIA 3 0.17 0 0.00 

SINGAPORE 21 1.20 14 66.67 

SOUTH AFRICA 62 3.55 59 95.16 

SOUTH KOREA 4 0.23 0 0.00 

SPAIN 14 0.80 13 92.86 

SRI LANKA 1 0.06 1 100.00 

SWEDEN 27 1.55 27 100.00 

SWITZERLAND 31 1.78 21 67.74 

TAIWAN 3 0.17 0 0.00 

THAILAND 9 0.52 8 88.89 

TURKEY 6 0.34 3 50.00 

UNITED KINGDOM 174 9.97 156 89.66 

UNITED STATES 446 25.54 389 87.22 

Total/Average 1746 100.00 1223 70.05 

The table represents the company distribution across countries for the complete sample in the first column. The second column 

shows the percentage of companies per country relative to the complete sample. Column three and four show the same statistics 
for only companies with at least one woman in the board.   

                                                           
 18 It is observable that some countries in the sample only consist of companies with gender diverse boards. This 

however is only an issue if dummy variables on a country level are used. As I control for corporate governance 

on the firm level and I do not use country dummies, this is not a problem. 
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4.2. Regression results 

The null hypothesis that the sample is normally distributed is rejected, based on skewness 

and kurtosis tests. Since the sample is large enough, non-normality is not an issue as all 

necessary statistical tests can still be performed. Normality is not one of the Gauss-Markov 

assumptions and consequently, non-normality does not bias estimates and does not lead to 

inefficient standard errors. However, the White’s test for heteroscedasticity, assuming the null 

hypothesis that there is no heteroscedasticity and thus all error variances have a constant 

variance, can be rejected on the 1% significance level. This leads to inefficient standard errors 

and consequently, the OLS estimator is no longer the best linear unbiased estimator as a Gauss-

Markov assumption is violated. Therefore, I control for heteroscedasticity by using White’s 

heteroscedasticity consistent standard error estimates. This leads to a more conservative 

hypothesis testing, which implies that the requirements for the critical values of the coefficient 

to be statistically significant increase. Table 5 shows the regression results of model C, I, II, III, 

and IV with the estimated coefficients, their t-statistics as well as the R², adjusted R² and F-

statistic. R² is a measure for the goodness of fit for the model. As R² never decreases if there 

are more variables added to the model, the adjusted R² is also stated as it includes a penalty for 

adding new variables. 

Model C only includes the control variables. LNMV, which is a proxy for the size of a firm, has 

a negative coefficient and is highly significant on the 1% level. This is in line with the results 

of Chen et al. (2011) as well as with Fama and French (1992). Larger firms bear lower risks 

and thus investors demand a lower cost of capital, which is their compensation for lending 

money and taking on more risk. BSIZE has a negative coefficient but is insignificant. The 

negative coefficient is in line with the findings of Upadhyay and Sriram (2011), who find that 

larger boards have a positive effect on monitoring and thus reduce the cost of capital. LNBTM 

has a positive coefficient and is highly significant on the 1% significance level. This is 

consistent with Chen et al. (2011) and Fama and French (1992). If LNBTM increases, the 

sensitivity to common risk factors increases. When risk increases, investors demand a higher 

return and thus the cost of capital increases. LEV has a positive coefficient and is significant on 

the 10% level, which is in line with the findings of Upadhyay and Sriram (2011). As 

shareholders are residual claimholders, their risk increases with leverage. Consequently, 

shareholders demand a higher rate of return with an increasing leverage. ROA has a negative 

coefficient and is highly significant on the 1% significance level. This result is also supported 

by Upadhyay and Sriram (2011) as ROA is a performance measure. Thus, if the performance 
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of a company increases, its cost of capital decreases. DQUOTA has a positive coefficient as 

expected but is insignificant19. 

In Model I, GENDIV has a negative coefficient and is significant on the 10% level. This is in 

line with the expectations based on hypothesis one, which states that a gender diverse board 

reduces the cost of equity of a firm. The null hypothesis that a gender diverse board does not 

affect the cost of equity of a firm can therefore be rejected, which supports hypothesis one. 

Based on agency theory, female board members increase the monitoring of the board and 

equity-based pay (Adams & Ferreira, 2009), which reduces agency costs. Lower agency costs 

result in a lower cost of equity capital as investors demand a lower rate of return due to lower 

risks. Model II tests hypothesis two, which states that the effect of gender diversity of the board 

on the cost of capital is higher for low-debt firms and lower for high-debt firms. This is tested 

with the interaction effect of GENDIV and LEV, which has a negative coefficient but is not 

significant. In model III it is analysed whether the effect of gender diversity in the board on the 

cost of capital is higher for firms with a low corporate governance score and lower for firms 

with a high corporate governance score. GENDIV is statistically significant on the 10% level 

with a positive coefficient, which is the opposite of what is expected. CORPGOV has a negative 

coefficient and is not statistically significant. The hypothesis is tested with the interaction effect 

of CORPGOV with GENDIV, which has a negative coefficient and is significant on the 10% 

level. This means that the higher the corporate governance score in a gender diversified 

company, the lower is the cost of equity. Based on theory, a positive sign is expected as a gender 

diversified board and corporate governance can be seen as substitutes for week corporate 

governance due to their monitoring function, according to Adams and Ferreira (2009). The 

authors furthermore stress that additional monitoring due to a gender diversified board may be 

harmful with respect to firm performance in case of a good corporate governance system. 

However, the results do not show any support that this is also true when cost of capital is 

analysed. On the opposite, the results indicate that even if there is a high corporate governance 

level, a gender diversified board reduces the cost of capital further due to increased monitoring 

and equity-based pay. Thus, corporate governance and a gender diversified board are no 

substitutes. This result sheds further light on the interaction between these two variables, even 

if my initial hypothesis is not supported. Model IV tests all hypothesis simultaneously and adds 

dummies for the industry two digit SIC Codes. All SIC Codes have a positive coefficient, except 

                                                           
19 I also rerun the model with a dummy variable, which additionally attributes a one to countries that have 

guidelines or best practices in place to foster the appointment of women to the board. The dummy variable for 

female guidelines is also not significant as expected. 
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SIC Code 5. SIC Codes 2, 3, 4, and 7 are statistically significant on the 1%, 10%., 5%, and 10% 

level respectively. Thus, if the company is attributed to the mining, construction, 

manufacturing, and retail industry, the average cost of capital of firms in these sectors is higher 

than the average cost of capital of firms in other industries. The interaction effect of LEV and 

GENDIV and CORPGOV and GENDIV are insignificant. 

Table 5: Regression results 

Model Explanatory Variables (C) (I) (II) (III) (IV) 

(C) LNMV -0.005*** 

(-6.276) 

-0.005*** 

(-6.388) 

-0.005*** 

(-6.388) 

-0.006*** 

(-5.724) 

-0.006*** 

(-5.707) 

 BSIZE -0.000 

(-0.532) 

-0.000 

(-0.097) 

-0.000 

(-0.114) 

0.000 

(0.103) 

0.000 

(0.462) 

 LNBTM 0.010*** 

(3.441) 

0.009*** 

(3.062) 

0.009*** 

(2.880) 

0.009*** 

(2.807) 

0.006** 

(2.167) 

 LEV 0.024* 

(1.680) 

0.024* 

(1.716) 

0.039* 

(1.878) 

0.026* 

(1.820) 

0.052** 

(2.393) 

 ROA -0.328*** 

(-7.281) 

-0.327*** 

(-7.253) 

-0.329*** 

(-7.265) 

-0.321*** 

(-7.133) 

-0.310*** 

(-6.705) 

 GROWTH 0.000 

(0.243) 

0.000 

(0.293) 

0.000 

(0.186) 

0.000 

(0.318) 

0.000 

(0.159) 

 DQUOTA 0.007 

(1.523) 

0.009** 

(2.017) 

0.009** 

(2.006) 

0.005 

(0.968) 

0.005 

(1.105) 

(I) GENDIV  
 

-0.033* 

(-1.885) 

-0.003 

(-0.114) 

0.040 

(0.987) 

0.059 

(1.439) 

(II) GENDIV *LEV 
  

-0.124 

(-1.150) 
 

-0.134 

(-1.227) 

(III) CORPGOV 
   

-0.000 

(-0.803) 

-0.000* 

(-1.646) 

 GENDIV *CORPGOV 
   

-0.001* 

(-1.749) 

-0.001 

(-0.829) 

(IV) DSIC1 
    

0.016 

(0.829) 

 DSIC2 
    

0.027*** 

(3.144) 

 DSIC3 
    

0.021* 

(1.716) 

 DSIC4 
    

0.009** 

(2.190) 

 DSIC5 
    

-0.005 

(-0.893) 

 DSIC6 
    

0.007 

(0.707) 

 DSIC7 
    

0.010* 

(1.869) 

 Constant 0.171*** 

(14.520) 

0.177*** 

(14.350) 

0.174*** 

(13.088) 

0.185*** 

(12.160) 

0.171*** 

(10.858) 

 Observations 1746 1746 1746 1746 1746 

 R² 0.278 0.280 0.281 0.284 0.297 

 Adjusted R² 0.275 0.277 0.277 0.280 0.289 

 F-statistic 95.730 84.491 75.386 68.969 40.469 

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

The table shows the regression results of explanatory and control variables on the cost of capital. The standard errors are 

adjusted for heteroscedastic robust variance estimators by using White’s heteroscedastic consistent standard error estimates. t-

statistics are given in parentheses. GROWTH is given in percent. DSIC9 is omitted to avoid a dummy trap. An explanation of 

the variables can be found in Appendix 1.  
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4.3. Robustness checks on variables 

Robustness checks for the variables gender diversification are performed to ensure the 

robustness of the results stated above. First, the robustness checks for the respective variable 

are explained and discussed. Afterwards, the sample is restricted by excluding companies with 

a country of origin, which is represented less than five times in the complete sample. Then, the 

regression equations for the main model and the sub-hypotheses, are tested again. 

Table 6: Robustness checks on key explanatory variables and restricted sample20 

Model Explanatory Variables Coefficient t-statistic R² 

(I) DGENDIV(1)  -0.008* -1.724 0.280 

 DGENDIV(2)  -0.005 -0.259 0.279 

 DGENDIV(3)  -0.003 -0.677 0.278 

Restricted Sample 

(I) GENDIV  -0.026 -1.576 0.279 

(II) LEV 

GENDIV 

GENDIV*LEV 

0.038* 

0.004 

-0.126 

1.833 

0.122 

-1.182 

0.279 

(III) GENDIV 

CORPGOV 

GENDIV*CORPGOV 

0.069* 

-0.000 

-0.001** 

1.788 

-0.293 

-2.549 

0.284 

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

The table only shows the variables used for the robustness checks with the respective heteroscedasticity adjusted White 

standards errors and the R² for each regression. DGENDIV(1) is a dummy variable which equals one if there is at least one 

women in the board and zero otherwise. The same counts for DGENDIV(2) and DGENDIV(3) with at least 2 and 3 women in 

the board respectively. Restr. Sample stands for the restricted sample as all companies from a country with less than five 

observations in the complete sample are omitted to test the sample on its robustness. An explanation of the variables can be 

found in Appendix 1. 

The following three variables are used to test the robustness of GENIDIV in model I. 

DGENDIV(1), DGENDIV(2), and DGENDIV(3), are dummy variables equalling one if there 

are at least one, two, or three women in the board respectively and zero otherwise. To obtain 

these variables, I multiply the fraction of female to male board members by the board size to 

obtain the total amount of women in the board. Then I generate dummy variables based on the 

actual amount of women in the board of directors. As observable in table 6, only DGENDIV(1) 

is statistically significant on the 10% level. However, all three variables show the expected 

negative coefficient. Therefore, the results of table 5 are only robust to DGENDIV(1). Thus, 

hypothesis one, which states that a gender diverse board is negatively correlated with the cost 

of capital is only supported when DGENDIV(1) is used as alternative measure. The hypothesis 

is not supported for DGENDIV(2) or DGENDIV(3). Based on the insignificance of 

DGENDIV(2) and DGENDIV(3), it is possible to test for the critical mass theory. This is based 

                                                           
20 For all dummy variables for several levels of gender diversification, the fraction of female to male board 

members, and CORPGOV, I also run the robustness checks for 2012 and 2013. The results are similar to the one 

above, except that GENDIV is no longer significant as shown in appendix 4. 



27 

on on Kanter’s (1977) work examining gender diversity in groups. Kanter (1977) distinguishes 

between uniform, skewed, titled, and balanced groups. Uniform groups consist of members, 

which have the same characteristic, thus in this context pure male boards. Skewed groups are 

dominated by one type, males, and females are thus “tokens”. In titled groups, the minority is 

able to influence the group. Balanced groups hardly have any gender differences as its focus 

lies on abilities and skills instead of gender. Therefore, only if boards are titled or balanced 

groups, women in the board can make a difference. The critical mass theory grounds on 

Kanter’s (1977) work. The critical mass theory implies that until a certain critical mass is 

reached, women do not have any significant influence on the working of the board. Konrad, 

Kramer, and Erkut (2008) as well as Konrad and Kramer (2006) find in their study, the threshold 

of three or more women. However, when running my robustness checks, I do not find any 

evidence of the critical mass theory or its “magic number” of three women in the board in regard 

to the effect of a gender diverse board on the cost of capital as only DGENDIV(1) is significant. 

The restricted sample omits Brazil, Chile, Colombia, Czech Republic, Dubai, Egypt, Greece, 

Hungary, Israel, Luxembourg, Peru, Philippines, Poland, Portugal, Qatar, Russian Federation, 

Saudi Arabia, South Korea, Sri Lanka, and Taiwan. The observations for the restricted sample 

decrease by 48 observations. For the restricted sample, model I, II, and are run again. The results 

are robust for model II and III as the coefficients, their sign as well as their significance 

generally stays the same. DGENDIV(1) has a negative coefficient in model I but is insignificant. 

Thus, model I is not robust when tested with the restricted sample. Consequently, hypothesis 

one is no longer supported. Hypothesis two is not supported, which is consistent with the 

findings above. The result for hypothesis three is again negative and statistically significant on 

the 5% significance level. Most of the excluded countries are from the Arabic World, South 

America or smaller countries from South East Asia and Europe, as well as the Russian 

Federation. All these countries, except for Luxembourg, score relatively low on gender equality 

and governance. Thus, there might be a relationship between these variables and gender 

diversity in the board for these specific countries as they seemed to have driven the statistically 

significant results in the main models. 

Overall, model I is robust to different time lags as observable in appendix 2 and DGENDIV(1) 

with its respective time lags, but not to the restricted sample. Model II is still not statistically 

significant when using the restricted sample. For model III no robustness checks in regard to 

the measure CORPGOV are performed due to a lack of data availability. Model III stays 

statistically significant with the same sign when running the restricted sample and is thus robust. 
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4.4. Endogeneity checks 

So far, it is assumed that the key independent variable, gender diversity in the boardroom, 

is exogenous and unrelated with the error term. Endogeneity can be due to reverse causality, 

measurement errors, and omitted-variable bias. This would result in biased coefficient estimates 

in table 5. As already a lagged variable of gender diversity, which is the easiest form to control 

for reverse causality, is used in previous regressions (see appendix 2), an instrumental variable 

framework is applied to address possible endogeneity problems by using a two stage least 

squares regression (2SLS). Instrumental variables have to fulfil two conditions. They have to 

be related to the key independent variable, and they should be uncorrelated with any other 

determinant of the dependent variable and the dependent variable itself. In table 7, the two stage 

results of the 2SLS with the same independent variable as in table 5, are presented. Only the 

results of beforehand significant results are tested on endogeneity21.  

The variable GGGR is an instrumental variable and thus treated exogenous22. GGGR is 

measured according to the Global Gender Gap Report (GGGR) of the World Economic Forum, 

which attributes a score to every country. As it is not possible to measure with one single 

dimension the disparities across genders, the GGGR takes four main areas into account; health, 

education, economy, and politics. Each area can achieve a score between one (equality) and 

zero (inequality). The gaps of gender equality across these four measures are then combined to 

one score by taking the weighted average. The score is calculated on an annual basis (GGGR, 

2014). GGGR has a mean of 0.728 in 2014, which means that the companies in the sample are 

mostly from countries with a high gender equality rate. However, the sample is heterogeneous 

enough as the minimum in the sample is 0.618, whereas the maximum is 0.845. When 

regressing GGGR on GENDIV, its coefficient is significant on the 1% significance level, 

whereas it is insignificant when it is regressed on COC. Therefore, the instrumental variable is 

correlated with the key explanatory variable and uncorrelated with the dependent variable, 

which means that it fulfils all necessary requirements for an instrumental variable23. This is also 

supported from a logical reasoning as the lower the gender gap, the more women are in the 

talent pool for choosing a board director. Additionally, there is no economic reason why gender 

                                                           
21 I do not perform any endogeneity test on the variable DGENDIV(1) as key explanatory variable as according to 

Angrist and Pischke (2009), a binary variable in the first stage regression is not allowed. 
22 Additionally, I test if the labour participation ratio, which is one of the four dimensions of the GGGR, and the 

average female quota on a board per country based on a survey of Deloitte (2015) are possible instrumental 

variables. Both instrumental variables are not independent from COC and are thus not to be considered as 

instrumental variables. 
23 The first stage regression of the 2SLS regression is shown in appendix 3. The regression of all independent 

variables and the instrumental variable on the dependent variable is shown in appendix 4. 
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equality should influence the cost of capital24. The results are shown in table 7 and are similar 

to the results when regressing GENDIV on COC with a simple OLS regression. The coefficients 

do not only maintain the expected sign, but also its significance level. The J-statistic is used to 

test whether there are over-identifying restrictions imposed on the model or not. When the J-

statistic is rejected, it indicates the possible invalidity of an instrument. As the J-statistic is not 

rejected at any significance level, there is a high probability that the instrumental variable 

GGGR is valid. Consequently, from a statistical as well as logical perspective, GGGR can be 

used as an instrument. As the results stay consistent to the results obtained from the OLS 

regression, they suggest that there is no endogeneity problem, and thus GENDIV can be treated 

exogenous and the results are robust for endogeneity tests.  

Table 7: 2SLS regression results using GGGR as instrumental variable 

Model Explanatory Variables (I) 2SLS (I) OLS (III) 2SLS (III) OLS 

(C) LNMV -0.005*** 

(-6.297) 

-0.005*** 

(-6.388) 

-0.006*** 

(-5.508) 

-0.006*** 

(-5.724) 

 BSIZE -0.000 

(-0.109) 

-0.000 

(-0.097) 

0.000 

(0.091) 

0.000 

(0.103) 

 LNBTM 0.010*** 

(3.084) 

0.009*** 

(3.062) 

0.009*** 

(2.870) 

0.009*** 

(2.807) 

 LEV 0.025* 

(1.747) 

0.024* 

(1.716) 

0.027* 

(1.851) 

0.026* 

(1.820) 

 ROA -0.327*** 

(-7.135) 

-0.327*** 

(-7.253) 

-0.321*** 

(-6.999) 

-0.321*** 

(-7.133) 

 GROWTH 0.000 

(0.307) 

0.000 

(0.293) 

0.000 

(0.152) 

0.000 

(0.318) 

 DQUOTA 0.009** 

(2.009) 

0.009** 

(2.017) 

0.005 

(0.973) 

0.005 

(0.968) 

(I) GENDIVa -0.034* 

(-1.905) 

-0.033* 

(-1.885) 

0.037 

(0.884) 

0.040 

(0.987) 

(III) CORPGOV 
  

-0.000 

(-0.712) 

-0.000 

(-0.803) 

 GENDIVa*CORPGOV 
  

-0.001* 

(-1.666) 

-0.001* 

(-1.749) 

 Constant 0.177*** 

(14.072) 

0.177*** 

(14.350) 

0.185*** 

(11.744) 

0.185*** 

(12.160) 

 Observations 1677 1746 1677 1746 

 R² 0.281 0.280 0.285 0.284 

 Adjusted R² 0.278 0.277 0.281 0.280 

 F-statistic 81.551 84.491 66.442 68.969 

 J-statistic 0.109 - 0.034 - 

 Prob(J-statistic) 0.742 - 0.853 - 

***, **, and * indicate significance at the 1%, 5%, and 10% significance level, respectively. 
a Instrumented with the overall score of the Global Gender Gap Report of 2014. 

The table shows the two stage least square regression results of explanatory and control variables on the cost of capital and the 

corresponding OLS results. GENDIV is the key explanatory variable and COC is the dependent variable. The standard errors 

are adjusted for heteroscedastic robust variance estimators by using White’s heteroscedastic consistent standard error estimates. 

t-statistics are given in parentheses. GROWTH is given in percent. An explanation of the variables can be found in Appendix 1. 

 

                                                           
24 Another possible instrumental variable would be to analyse the network of male board directors. If they are also 

a board member in another board in which at least one woman is represented, it is more likely that they are 

willing to consider female candidates to the same extent than male ones. This argumentation is on a similar basis 

than the gender equality but on a personal level instead of on a national one. Performing a network analysis 

exceeds the time frame for this paper and was thus not performed. 



30 

5. Conclusion, implications, and limitations 

Former literature on the effect of gender diversification in the board on earnings 

management, firm performance, and capital structure, find that a gender diverse board increases 

monitoring, equity-based pay, and reduces earnings management. All these effects result in 

lower agency costs. As lower agency costs lead to a lower risk for shareholders, they demand 

a lower cost of capital. Therefore, I hypothesize that due to a gender diverse board, the cost of 

capital is lower compared to firms with non-gender diverse boards. I furthermore, develop  

sub-hypotheses in regard to capital structure and corporate governance on the firm level based 

on the results of prior research. 

The hypotheses are empirically analysed with a cross-sectional multivariate OLS regression. 

The sample consists of 1746 companies from 49 countries, whereas 1223 companies have at 

least one woman in the board. After controlling for commonly known variables influencing the 

dependent variable cost of capital, the results show that there is a significant negative 

correlation between gender diversification in the boardroom, when taking into account the 

fraction of female to male board members, and the cost of capital of a firm. This is in line with 

the main hypothesis that gender diversification in the board decreases the cost of capital of a 

firm as it reduces agency costs. The effect is robust to the dummy variable if there is at least 

one woman in the board and zero otherwise as well as endogeneity tests, but not to dummy 

variables for at least two or three women in the board respectively. The sub-hypothesis on the 

interaction of gender diversity in the board and capital structure is statistically insignificant. 

The interaction effect of corporate governance on a firm level and gender diversification in the 

board is highly statistical significant and has a negative sign, which is the opposite of what is 

expected. Consequently, women in the board and corporate governance are no substitutes and 

additional monitoring due to female board members reduces the cost of capital even further. 

By taking into account gender diversification in the board, this paper contributes to former 

research not only concerning board structure, but also on the cost of capital of a firm. As seen 

in the descriptive statistics, the amount of women in the board in relation to men as well as 

gender diverse boards in general is increasing over time, which emphasises its growing 

importance. Consequently, besides the political pressure in Europe of introducing either legally 

binding female quotas or guidelines, the results also have managerial implications as even 

adding one woman to a pure male dominated board decreases the cost of capital. When 

countries with less than five observations are omitted, the effect of gender diversification in the 

board on the cost of capital of a firm is no longer significant. However, the interaction effect of 
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gender diversification in the board and corporate governance is still negative and statistically 

highly significant. Omitted countries are mainly from South America, the Arab World, but also 

to a smaller extent from Europe and Asia. Most of these countries score relatively low on gender 

equality and corporate governance, which suggests that a gender diverse board is worth more 

in those countries. 

This study has several limitations. First, I only have sufficient data on the cost of capital for one 

year, namely 2014. Consequently, the study does not take effects across time into account. 

Therefore, future research should examine the effect of gender diversification on the cost of 

capital across time. Second, as female board members have similar characteristics and effects 

on the working of a board than independent directors, this variable should be considered in the 

future, even if the two variables might be highly correlated. Third, I use a market based 

estimation of the cost of capital, which is mainly based on analyst forecasts. Hence, the 

established relationship between a gender diverse board and the cost of capital might be due to 

how analysts perceive a gender diverse board. Thus, it should be tested if the relationship holds 

for taking an accounting measure for cost of capital as, for instance, the model of Hou, van 

Dijk, and Zhang (2012). Fourth, even if the sample is highly dispersed across several countries 

for most of the world regions, there are little companies from the Arabic World, Africa, and 

South America. However, especially in these countries, the effect of a gender diverse board 

might be the highest. As these countries were not sufficiently represented in my sample, future 

research should especially focus on these regions or at least try to reach a sufficiently equally 

distributed sample. 
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APPENDIX 1: Variable overview 

Variable Description Data source 

COC The dependent variable is calculated with the PEG approach. Datastream 

LNMV Natural logarithm of the market value of a firm, which is a proxy for 

firm size. 

Datastream 

BSIZE Board size is the amount of board members. Datastream – Asset4 ESG 

LNBTM Natural logarithm of the Book-to-Market ratio, which is calculated by 

dividing the book value of a firm by its market value. 

Datastream 

LEV Leverage is calculated by dividing debt over total assets. Datastream 

ROA Return on assets is calculated by dividing net income available to 

common over total assets. 

Datastream 

GROWTH Growth in percent is calculated by dividing capital expenditures to 

fixed assets over fixed assets and multiplying it by one hundred. 

Datastream 

DQUOTA Dummy variable equalling one if the country of origin of a company 

has a legally binding female quota for boards and zero otherwise. 

Deloitte (2015); Smith 

(2014) 

GENDIV Fraction of female to male board members. Datastream – Asset4 ESG 

DGENDIV(1) Dummy variable equalling one if there is at least one woman in the 

board and zero otherwise. 

Datastream – Asset4 ESG 

DGENDIV(2) Dummy variable equalling one if there are at least two women in the 

board and zero otherwise. 

Datastream – Asset4 ESG 

DGENDIV(3) Dummy variable equalling one if there are at least three women in the 

board and zero otherwise. 

Datastream – Asset4 ESG 

CORPGOV Corporate governance score on a firm level, which is based on five 

dimensions: board structure, board function, compensation policy, 

shareholder rights, and vision and strategy. 

Datastream – Asset4 ESG 

DSIC1 – DSIC9 Dummy variables equalling one if the firm is attributed to the 

corresponding industry and zero otherwise. Industries are classified 

according to the US standard industrialization codes (SIC Codes). 

Datastream 

GGGR Instrumental variable obtained by taking the overall national score of 

the Global Gender Gap Report, which is based on the four dimensions: 

health, education, economy, and politics. 

World Economic Forum 

  



38 

APPENDIX 2: Robustness checks on key explanatory variables 

Model Explanatory variables Coefficient t-statistic R² 

(I) GENDIVt-1 -0.021 -1.168 0.279 

 GENDIVt-2 -0.012 -0.660 0.278 

 DGENDIV(1)t-1 -0.009* -1.953 0.280 

 DGENDIV(1)t-2 -0.007* -1.765 0.280 

 DGENDIV(2)t-1 -0.005 -1.325 0.279 

 DGENDIV(2)t-2 -0.007 -0.176 0.278 

 DGENDIV(3)t-1 0.002 0.349 0.278 

 DGENDIV(3)t-2 0.007 1.334 0.279 

(III) GENDIV 

CORPGOVt-1 

GENDIV*CORPGOVt-1 

0.040 

-0.000 

-0.001* 

1.079 

-0.370 

-1.908 

0.283 

 

GENDIV 

CORPGOVt-2 

GENDIV*CORPGOVt-2 

0.035 

-0.000 

-0.001 

0.892 

-0.726 

-1.545 

0.283 

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

The table only shows the variables used for the robustness checks with the respective heteroscedasticity adjusted White 

standards errors and the R² for each regression. GENDIV is the fraction of female to male board members. DGENDIV(1) is a 

dummy variable, which equals one if there is at least one woman in the board and zero otherwise. The same counts for 

DGENDIV(2) and DGENDIV(3) with at least two and three women in the board respectively. t-2 and t-1 determine that it is a 

lagged variable with two and one lag respectively, which is equal to 2012 and 2013. An explanation of the variables can be 

found in Appendix 1.  
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APPENDIX 3: The first stage regression of the 2SLS regression 

Explanatory Variables Coefficient 

LNMV -0.000 

(0.151) 

BSIZE 0.006*** 

(6.999) 

LNBTM -0.016*** 

(-5.054) 

LEV 0.022 

(1.558) 

ROA 0.044 

(1.430) 

GROWTH 0.000 

(0.351) 

DQUOTA 0.039*** 

(5.390) 

GGGR 1.298*** 

(18.438) 

Constant -0.894*** 

(-15.438) 

Observations 1851 

R² 0.333 

Adjusted R² 0.330 

F-statistic 115.035 

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

The table shows the first stage of the two stage least square regression results of explanatory and control variables on the cost 

of capital. Thus, the dependent variable is GENDIV. The standard errors are adjusted for heteroscedastic robust variance 

estimators by using White’s heteroscedastic consistent standard error estimates. t-statistics are given in parentheses. GROWTH 

is given in percent. An explanation of the variables can be found in Appendix 1. 
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APPENDIX 4: Regressing instrumental variables on COC 

Explanatory Variables Coefficient 

LNMV -0.006*** 

(-5.538) 

BSIZE -0.000 

(-0.380) 

LNBTM -0.016*** 

(-5.054) 

LEV 0.025* 

(1.719) 

ROA -0.328*** 

(-7.154) 

GROWTH 0.000 

(0.315) 

DQUOTA 0.008* 

(1.786) 

GGGR -0.060 

(-1.167) 

Constant 0.219*** 

(5.128) 

Observations 1677 

R² 0.280 

Adjusted R² 0.276 

F-statistic 80.998 

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

The table shows the regression of all control variables and the instrumental variable on the dependent variable COC. The 

standard errors are adjusted for heteroscedastic robust variance estimators by using White’s heteroscedastic consistent standard 

error estimates. t-statistics are given in parentheses. Growth is given in percent. 

 


