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Abstract 

The majority of previous research in the field of board diversity was dedicated to the direct link 

between board gender diversity and firm performance. Grounded in Agency- and Resource 

dependence theory, this thesis expands on this research and examines the main relationship including 

the influence of two additional factors: educational level of female directors and mandatory board 

gender quotas. Analyzing a sample of 454 European firms (3,871 firm-year observations) over the 

period 2007-2017, a positive relationship between board gender diversity and firm performance is 

found. Furthermore, the results suggest that educational levels or board gender quotas do not affect 

this relationship. The effects on firm performance differ depending on whether legislative measures 

or voluntary initiatives are in place, i.e. in contrast to legislative quotas, voluntary initiatives enhance  

firm performance.  

Key words: board gender diversity, firm performance, board of directors, educational background, 

board gender quotas  
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1. Introduction  

The board of directors fulfill a series of important functions in a company. Firstly, corporate boards 

control and monitor management. Given the split of ownership and management in listed companies, 

interests of both parties may not be aligned, as management could follow their own interests and exert 

opportunistic behavior. The board aims at ensuring that the shareholders’ interest lie within the heart 

of management actions and strategies (Mahadeo, Soobaroyen, and Hanuman, 2012) and therefore 

represents the most important internal control tool, detaining management from opportunistic 

behavior (Fama and Jensen, 1983). The importance of corporate boards and their effectiveness is 

described by Dr. Richard LeBlanc and Dr. James Gillies (2005), leading experts on corporate 

governance, with the following words:   

“When the boards make good decisions, companies prosper, and when companies prosper, the nation 

prospers. Who the directors are, what boards of directors do and how well they do it are important 

issues, not only for all shareholders, but for everyone dependent upon a vigorous economy for their 

well-being, which is to say, everyone”. (Leblanc and Gillies, 2005: 50-51)  

 

Ambiguous effects of board size, composition and independence on firm performance pique the 

interest of academia. There is general consensus that directors have the capacity to influence firm 

performance (Hillman and Dalziel, 2003), however, in which ways diversity plays into this is still 

greatly discussed in the field of corporate governance. Diversity hereby, refers to the variety, inherent 

in the composition of the board and can have multiple dimensions, such as nationality, age and 

ethnicity (Campbell and Minguez-Vera, 2007). This thesis focuses on gender diversity, which is not 

only the most debated diversity issue in research (Campbell and Minguez-Vera, 2007), but, in light 

of new legislative measures to promote female representation on corporate boards, is also being 

heavily debated in media and throughout the general public. 

Academia has however not reached consensus on the effects of board gender diversity on firm 

performance. On the one hand scholars argue that more gender diverse boards improve board 

effectiveness and therefore board performance. This is for example discussed by Watson, Kumar, and 
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Michaelsen, 1993, who argue that diversity leads to increased knowledge, creativity and innovation 

in the board which has the potential to become a competitive advantage and therefore improve board 

effectiveness. On the other hand, research also suggests downsides of diverse boards. Knight et al. 

(1999) report that performance is reduced in more heterogeneous teams as more time and effort is 

needed to reach decisions. As concluded by Erhardt, Werbel, and Shrader (2003), diversity can 

potentially enhance performance by improving decision-making in the board, while it can also lead 

to a loss in performance through increased risk of conflict among directors. 

Academia has therefore not reached a common conclusion, which led scholars such as Miller and del 

Carmen Triana (2009) and Kochan et al. (2013) to propose that intervening factors on this main 

relationship should be examined to uncover the true influence of board gender diversity (BGD) and 

firm performance. I follow this call and examine the main relationship and the potential impact of 

two additional factors with the following two research questions: 

1) How do educational levels of female directors affect the main relationship? 

2) How do board gender quotas (legislative and voluntary) affect the main relationship? 

 

Research on the effects of educational level of female directors on the relationship between BGD and 

firm performance is ample. According to Erhardt et al. (2003) the reason for that is, that research on 

diversity focuses on observable characteristics of directors such as nationality and age. Unobservable 

director characteristics such as education are in comparison not well researched. Nevertheless, the 

few studies that cover the effects of educational level of female directors offer ambiguous results. 

This thesis will therefore add to the research of unobservable influences of director characteristics 

and examine educational levels of female directors.  

This thesis further examines the influence of mandatory board gender quotas as a country level-factor, 

influencing the main relationship between BGD and firm performance. In recent years, countries, 

especially in the European Union (EU), implemented laws that require listed companies to fill a 

certain threshold of board seats with female directors. The economic effects of these laws are however 
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not well understood (Sila, Gonzalez, and Hagendorff, 2016). Moreover, the effects of the two kinds 

of quotas (legislative measures and voluntary initiatives), on firm performance and the relationship 

between BGD and firm performance are unexplored. Therefore, this thesis is timely and innovative 

as it provides important, initial evidence in the field of policy regulations. 

In order to investigate the aforementioned relationships, this thesis examines a dataset composed of 

468 firms (3,996 firm-year observations) operating in 18 European, civil-law countries over the 

period 2007-2017. Ordinary Least Square (OLS) regressions are utilized to test my hypotheses. I find 

statistically significant and robust results that BGD enhances firm performance, which stresses the 

importance of diversity i.e. female representation in corporate boards. 

In order to extent the examination of the main hypothesis, I also test for the effects of critical mass 

theory on firm performance. Critical mass theory is a socio-dynamic theory that suggests that three 

or more women on board enhance the effects of BGD and firm performance. The results obtained 

however suggest a negative effect on firm performance, which can be explained through the lengthier 

decision-making process, or the fact that more diverse boards generally appear to be tougher in 

monitoring management. This over-monitoring describes a state in which the marginal monitoring 

cost is greater than the inefficiency avoided (Burkart, Gromb, and Panunzi, 1997) and is found to 

destroy value (Adams and Ferreira, 2009). 

Furthermore, the educational levels, and both types of quotas show no significant effect on the main 

relationship, which suggests that neither the educational levels of female directors nor board gender 

quotas impact the link between BGD and firm performance. Finally, the effects on firm performance 

in countries with a quota in place are twofold. In countries where board gender quotas are enforced 

with sanctions, the  legislative quotas are not found to have any effect on firm performance. In 

contrast, the effect of quotas are performance-enhancing when quotas are not enforced but are 

implemented on a voluntary basis.  
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This thesis contributes to the existing literature about corporate governance and explorers the effects 

of institutional demands i.e. mandatory board gender quotas. The effects of both influencing factors, 

i.e. educational levels and board gender quotas have not been researched to a great extent, which is 

why my thesis adds to the current state of research. The hypotheses have, to the best of my knowledge, 

not been tested on a cross-country, European sample before. Moreover this thesis follows the call of 

Joecks, Pull and Vetter (2013) to examine the effects of BGD in a cross-country analysis. 

The results of my thesis therefore have strong implications for managers on the one hand and 

governments and law makers on the other. Firstly, the question whether or not to include more females 

on corporate boards should not only be assessed from an economic point of view but also from a 

societal/ethical point of view. The results suggest that it pays off to increase BGD on supervisory 

boards. Managers should therefore consider a larger gender diversity in their selection of board 

members. Secondly, this thesis offers public policy implications as the results show that, in contrast 

to legislative quotas that are enforced with sanctions, voluntary initiatives enhance firm performance. 

Policy makers, also of countries that are intending on introducing quotas, should, as suggested by the 

results, prefer voluntary approaches over legislative quotas. Thereby, policy makers do not only 

improve firm performance with beneficial effects on society, they also address the ethical issue of 

gender inequality in board rooms by promoting the incorporation of women.  

The remainder of this thesis is structured as followed: Section 2 reviews the literature related to this 

study. On the basis of the literature discussion, the relevant hypotheses of this study are introduced. 

Section 3 presents the data and methodology of this thesis. In section 4 and 5, the results and 

conclusions are presented.  
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2. Literature Review and Hypothesis Development 

2.1 Board gender diversity and firm performance  

Agency Theory 

The ownership and management of many corporations are two different parties. Given the large size 

of corporations as well as the global exposure many of them face, it is simply not feasible to run 

companies as owner-operated firms. Instead, individuals or other companies acquire shares and 

therefore ownership stakes in that company. As it is not attainable that every single shareholder 

participates in the daily management of the firm, shareholders elect a board of directors which in turn 

hires and supervises the respective management of the firm. This common structure of publicly held 

companies means that the owners of the firm, commonly referred to as principals, engage the 

management, commonly referred to as agents, to perform the management of the firm on their behalf. 

This agency relationship i.e. separation of ownership and control, yields potential conflicts of interest 

(Fama and Jensen, 1983). Agency problems arise as agents are utility maximizers and may therefore 

not always act in the best interest of the company (Jensen and Mecklin, 1976). This could for example 

mean that agents forego on risky but profitable projects to protect their own jobs.  

There are a number of incentives that aim to limit the divergence of the agent’s behavior and align 

the best interests of both parties. Mechanisms to limit agency problems are for example compensation 

plans that tie the remuneration of the managers to the success of the firm. Furthermore, the principals 

control and monitor the agents to ensure that the decisions made are in the best interest of the 

shareholders (Jensen and Meckling, 1976) 

Scholars have examined which board characteristics, such as size and composition, lead to improved 

monitoring abilities of the board of directors and generally, research seems to find that female 

directors positively contribute to the board and its role in monitoring the management. 

Adams and Ferreira (2009), for example, report that females are more likely to join monitoring 

committees. Board committees perform many monitoring-related tasks such as auditing, governance 
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and selection of executives and directors (Adams and Ferreira, 2009). Furthermore, female directors 

show better board attendance records. Also the attendance of male directors increases with BGD 

(Adams and Ferreira, 2009). The authors further report that gender-diverse boards dedicate more 

effort to monitoring than boards where either gender is underrepresented. The enhancement of the 

monitoring ability of the board of directors through female representation is also found by Lucas-

Pérez, Mínguez-Vera, Baixauli-Soler, Martín-Ugedo, and Sánchez-Marín, (2012). The authors report 

that gender diversity improves the effectiveness of the board in terms of composition, structure, size 

and functioning. Functioning in their study refers to the effectiveness of the supervisory function of 

the board and the ability to design proper, performance-related compensation for top managers.  

Resource dependence theory 

Apart from the previously discussed function of monitoring management which aims at reducing 

agency conflicts in a corporation, the second main function of the board is to provide resources 

(Hillman and Daziel, 2003). The resource provision function of the board is embedded in the resource 

dependence theory, which was greatly shaped by the work of Pfefer and Salancik (1978). The authors 

assert that four primary benefits can be provided by boards, which are i) advice and council, ii) 

legitimacy, iii) channels for communication between external organizations and the firm and iv) 

preferential access to commitments and support from important elements outside the firm. In 

comparison to the boards function to limit agency problems, the function of a board to provide 

resources is less explored (Hillman and Daziel, 2003). Furthermore, the literature that has focused on 

resource dependence theory, primarily centers around the occupational and functional experiences of 

directors and not on gender (Hillman, Cannella, and Harris, 2002). The different resources that male 

or female directors can provide to a board are therefore not well explored.  

Generally speaking, women will bring different expertise, experience, knowledge as well as other 

ways of solving problems. Based on these intrinsic characteristics of women, female directors may 

add value to boards by offering different perspectives (Farrell and Hersch, 2005). Hillman and Daziel 
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(2003) also discuss that female directors contribute to boards through the provision of legitimacy 

which results in an improved image of a firm and the provision of expertise which includes the 

provision of internal firm information by direct insiders and administering advice and counsel. 

Resource dependence theory suggests that the board’s provision of resources is directly related to 

firm performance (Hillman and Daziel, 2003).  

The above discussed conflicts of agency theory and resource dependency theory do not influence all 

companies in the same manner. Also, the legal system of the country in which the company operates, 

influences the alignment of interests of controlling and minority shareholders as well as other 

stakeholders. It is generally concluded that investors protection in civil law counties (such as those in 

my sample) are less protected than investors in common law countries (La Porta, Lopez‐de‐Silanes, 

Shleifer, and Vishny, 1998). This in turn was found to be a crucial factor in terms of influence of 

BGD and firm performance. Adams and Ferreira (2009) reported that BGD was found to have a 

positive influence in firms with otherwise lower governance (civil law countries), whereas it destroys 

value in companies with strong investor protection (common law countries). The authors argue that 

this could be explained through value destruction through over-monitoring. Based on previously 

discussed theory and research, I propose:  

H1: BGD has a positive effect on the firm performance of companies located in civil-law countries 

 

Besides the discussion on whether female directors enhance firm performance, also the number of 

female directors and the respective influence on firm performance has piqued the interest of scholars. 

An important theory regarding a critical number of female directors is the theory of critical mass, 

which was introduced by Kanter (1987). Critical mass theory suggests that the nature of a group 

depends on group size, meaning that when a certain threshold of females in a group is reached, the 

interactions among the group change. The increased minority group is said to better be able to voice 

ideas and enlarge its influence (Kanter, 1977). The specific number of what constitutes a critical mass 

is not proposed by critical mass theory, but was examined through various experiments and research 
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for example by Asch (1951) and Asch and Guetzkow (1955). The key findings from these 

experiments are that when one is confronted with the unanimous opinion of three people, the pressure 

to conform is the greatest, however a further increase of group size has insignificant influence on the 

overall effects (Asch and Guetzkow, 1955). The critical mass is therefore suggested to be at three, 

which was further confirmed  by several studies related to females on board such as by Torchia, 

Calabrò, and Huse (2011); Konrad, Kramer, and Erkut (2008). In addition to hypothesis 1 (H1), I will 

further examine the potential effects that a critical mass of three women may have and have therefore 

developed the following hypothesis: 

H1b: The positive influence of BGD on firm performance is enhanced when a threshold of three 

female directors is met. 

2.2 Educational Background 

The following section aims to motivate the educational background of female directors as a firm-

level factor which influences the main relationship between BGD and firm performance.  

Research on the relationship between BGD and firm performance has offered various results, ranging 

from a positive influence of gender diversity on financial performance as found by Reguera-Alvardo, 

de Fuentes and Laffarga (2017), over a negative influence of BGD on firm performance as proposed 

by Ahern and Dittmar (2012) to no relationship at all (Miller and del Carmen Triana, 2009; Rose 

2007). Consequently, some scholars suggest that there may be intervening factors or mediating 

variables between diversity and performance which need further examination in order to uncover the 

influence of BGD and firm performance (Miller and del Carmen Triana, 2009).  

On behalf of a non-profit organization called “Business Opportunities for Leadership Diversity” 

(BOLD), a group of researchers from a cross section of U.S. American universities were asked to 

conduct a study to examine the relationship between gender and racial diversity and firm 

performance. The project, which is believed to be the largest field-based research- project on gender 

and race diversity and firm performance, however concluded that there were only a few direct effects 
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of gender and race diversity and firm performance. The authors therefore suggested that intervening 

variables of the main relationship between gender diversity and firm performance should be examined 

(Kochan et al., 2003). 

This conclusion is furthermore in line with Adams and Ferreira (2009). Besides the positive results 

the authors report on BGD and firm performance, they also remark that the true relation between 

gender diversity and firm performance appears to be more complex. Following this call, and besides 

testing the main hypothesis between BGD and firm performance, I want to examine whether the 

education, that the female director brings as human capital resource to the board, influences the main 

relationship. More specifically, I want to test whether the ratio of higher educated females to total 

number of directors positively influences the relationship between BGD and firm performance.  

Research on the effects of education on the relationship between BGD and firm performance is scarce. 

A possible reason for that is mentioned by Erhart et al. (2003). Research on diversity distinguishes 

among observable (demographic) or unobservable (cognitive) characteristics. Observable 

characteristics generally include characteristics such as gender, age and race. Unobservable 

characteristics include education such as in this research, values and perception for example. 

According to Erhart et al. (2003), most research on diversity focuses on observable characteristic, 

leaving a research gap of the effects of unobservable characteristics on diversity.  

Scholar that examine effects of educational backgrounds, such as Carpenter and Westphal (2001), 

reported that a director’s educational level is positively related to the director’s ability to contribute 

to the board. The authors conclude that the higher-level education entails specific knowledge which 

in turn leads to superior strategic decision-making. Certo (2003) also proves empirically that 

education levels of female directors enhance organizational legitimacy and credibility.  

The effect of educational level of directors on board performance has also been tested by Arena et al. 

(2015). The authors report a negative effect of the educational level of directors on firm performance 

and argue that this negative effect of educational levels could be caused by group conflicts. Such 
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conflicts arise, as higher educated females can be expected to be more eager on showing their abilities 

and imposing their ideas which leads to a relationship conflict and bad board dynamics (Petrovic, 

2008). This relationship conflict in the board can lead to tension, annoyance and animosity among 

the directors and potentially negatively influence firm performance (Simons and Peterson, 2000). 

Based on the above mentioned, ambiguous results of educational level of directors on firm 

performance, I want to add to the current state of research and further examine the effects of 

educational levels on a European sample.  

Following Carpenter and Westphal (2001) and Resource dependence theory, I argue that a higher 

level of education allows female directors to better contribute to the board which in return increases 

firm performance. I therefore propose that: 

H2: A higher level education of a female director enhances the positive effect of BGD and  firm 

performance.  

2.3 Board Gender Quotas 

The following section aims to motivate the impact of gender quotas as a country-level factor which 

may influence the main relationship between BGD and firm performance.  

Companies around the world are under pressure to increase the representation of females in their 

boardrooms. Given the numbers on female board representation, which averaged at 23 % in 2017 in 

Europe (Deloitte, 2017), efforts to create boards that actually reflect our society, should come as no 

surprise. Countries have implemented different forms of legal instruments to increase the number of 

female directors on corporate boards. These legal instruments range from recommendations and 

voluntary measures to amendments of a company’s act with possible sanctions in the case of non-

compliance (please refer to Table 1 for more details). Recommendations from supranational 

institutions like the European Commission and European Parliament further pressure mostly large 

listed companies to narrow down the gender gap and increase the number of female directors.   
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Proponents of mandatory board gender quotas state that boards should reflect the society and 

therefore balance both genders in an equal manner. The phenomenon of the great underrepresentation 

of females in higher positions is often referred to as the “glass ceiling” (Arfken, Bellar, and Helms, 

2004). Many advocates of quotas therefore see the only way to finally shatter this ceiling, is by forcing 

companies to place females in higher positions. Even though, the diversity of boards has, in recent 

years, gained increased interests from media and academia, the economic consequences of elevated 

female representation on boards are yet not well understood (Sila et al., 2016).  

What has been reported by scholars in the field is, for example, that more gender diverse board may 

improve the image of the firm, which in return has a positive effect on shareholder value (Smith, 

Smith, and, Verner et al., 2006). Quotas can furthermore potentially improve firm performance as 

companies are given a broader talent pool and individuals with more diverse qualifications from 

which board director positions can be filled from (Smith et al., 2006). Ferreira (2015) also argues, 

although not proven, that it could be that more gender balanced boards at higher management/director 

levels motivate younger women to pursue degrees in currently male-dominated areas such as  finance.  

It is to mention however, that firms chose their board to maximize firm value. Therefore, putting 

legally binding constraints on board selection decisions could lead to declines in value (Demsetz and 

Lehn, 1985). This view is further supported by research from Ahern and Dittmar (2012). The authors 

used the quota as an exogenous change to discover the relationship between BGD and firm 

performance and found that the announcement of board gender quotas leads to a large decrease in 

firm value, even in years to follow.  

Ferreira (2015) argues that regulations are forcing companies to do something that they are currently 

not doing and that enforcement always comes at cost. He further argues that complying with the 

quotas will impose costs as well as potentially lead to less qualified directors, which are chosen solely 

on the basis of complying with the quotas. Research by Ahern and Dittmar (2012) even suggests that 

costs to comply are large enough for the most affected companies to circumvent the quota by changing 
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its incorporation status. Based on the previously mentioned factors, I argue that the costs and efforts 

that arise with a mandatory board gender quota will be greater than the expected positive effect of 

having a more gender-diverse board and therefore propose:   

H3: Board gender quotas negatively influence the positive link between BGD and corporate 

performance.  

 

Table 1 depicts the countries of my sample, including the specifications of the quota. 

Table 1: Description of the countries of my sample and their quotas respectively 

Country Quota 
Year of  

introduction 
Specification Enforcement mechanism 

Austria yes 2012 

targets an general 

increase of fem. 

representation 

comply-or-explain basis 

Belgium yes 2011 

min. 1/3 male and 

1/3  

female directors 

temporary loss of financial and  

non-financial benefits by board members; 

sanctions in case of non-compliance 

Switzerland no - - - 

Cyprus no - - - 

Czech 

 republic 
no - - - 

Germany yes 2015 

30% fem. directors 

in 104 largest listed 

companies 

appoint women to vacant board 

seats or leave them empty 

Denmark yes 2013 40% fem. directors 

need to provide information on the 

progress that they are making towards 

reaching the goal 

Spain yes 2007 30% fem. directors comply-or-explain basis 

Finland no   - 

France yes 2011 40% fem. directors 

 in case of noncompliance, when making 

new director appointments the appointment 

is null and void. Director fees can be 

withheld until requirements are met 

Greece no - - - 

Hungary no - - - 

Ireland no - - - 

Italy yes 2011 1/3 fem. directors 

non-compliant companies will be notified  

and given 4 months to comply. If not  

compliant after the period, fines from  

up to 1 Mio EUR will be levied. 

Luxembourg no - - - 

Netherlands yes 2011 30% fem. directors comply-or-explain basis 

Poland no - - - 

Portugal no - - - 

Sweden no - - - 

Notes: The quotas depicted here apply to the supervisory boards of publicly listed companies.  

Source: Deloitte (2017); European Commission (2012).  
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The enforcement mechanisms differ across countries. Generally, board gender quotas can be 

separated into two groups: legislative measures including sanctions in case of non-compliance and 

voluntary initiatives like the comply-or-explain approach (European Commission, 2012). Legislative 

measures such as in Italy have enforcement mechanisms in place that sanction companies in case of 

non-compliance, whereas voluntary measures give the companies more freedom on gradually 

increasing the diversity and generally consist of corporate governance codes, mentoring and/or 

databases that aim at promoting female candidates.  

Legislative quotas and voluntary initiatives seem to be effective, as all quota-countries record a stark 

increase in female board representation. Figure 1 shows the total number of female directors for every 

country in 2007 and the respective increase of female directors in 2017. The average increase 

throughout all countries in my sample is 147.08 %. 

Figure 1: Number of female directors in 2007 and 2007. Comparison of my sample per country1. 

 

Reguera-Alvarado et al. (2017) test the impact of the quota in a single country sample (Spain) and 

Mahadeo et al. (2012) in Mauritius respectively. Arena et al. (2015) extended the former single-

country to a sample spanning across the European Union, however restricted it to the construction 

                                                           
1 Abbreviation respectively refer to: CZ=Czech Republic; CY=Cyprus; LU=Luxembourg; HU=Hungary; 

GR=Greece: PL=Poland: PT=Portugal; AT=Austria; IE=Ireland; DK=Denmark; FI=Finland; BE=Belgium; 

ES=Spain; CH=Switzerland; NL=Netherlands; IT=Italy; SE=Sweden; GER=Germany; FR=France 
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industry. With my research, I analyze the impact on a cross-country level, more specifically, on 

companies located in civil-law countries in Europe. Furthermore, an analysis with two subsamples 

i.e. countries with mandatory board gender quotas and voluntary quotas will explore potential 

differences among both policies. As previous literature focuses on either a single country or solely 

legislative quotas, this thesis is pioneering the field of policy regulation. 

3. Sample Creation, Data Description and Methodology 

3.1 Sample Creation 

To construct my sample, Thomson Reuters Datastream Asset 4 and Wharton’s BoardEx were utilized. 

I matched the data from both data sources via the ISIN numbers of the companies, which were later 

matched with the respective director numbers from BoardEx. The director number is a specific 

number indicated by BoardEx that allows a unique identification of directors. As many quotas focus 

on the role of the supervisory board, I exclusively restricted my sample to director of supervisory 

boards. To do so, I utilized the NED indicator (BoardEx indicator showing if the director serves in a 

supervisory position). Moreover, to ensure greater data availability, my sample is restricted to listed 

companies. Data is collected for the time period 2007-2017. This time frame is characterized by the 

implementation of a large number of mandatory board gender quotas and therefore yields the greatest 

amount of data for this study. Due to the data coverage restrictions of Datastream, the data gathered 

in this research was limited to 18 civil-law countries2 located in Europe. The sample includes 454 

firms and 3,871 firm-year observations. Following Rose (2007), all utility firms (standard industrial 

classification (SIC) codes 4900-4949) and financial firms (SIC 6000-6900) are excluded from the 

sample, as they are subject to specific accounting, which adversely affects the calculation of firm 

performance. Furthermore the data is winsorized at the 1% level. To ensure comparability, all 

variables were translated into Euro.  

                                                           
2 The following European countries were included in the sample: Austria, Belgium, Cyprus, Czech Republic, 

Denmark, Germany, Finland, France, Greece, Hungary, Italy, Luxembourg, Netherlands, Poland, Portugal and 

Sweden and Switzerland. 
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3.2 Data Description 

3.2.1 Board Gender Diversity as the Independent Variable 

The main hypothesis of this thesis examines the influence of BGD on firm performance. Following 

Rose (2007), BGD in this study is measured by the percentage of females on board. The respective 

data was sourced from WRDS BoardEx. 

BGD=Board gender diversity=percentage of female directors on the board 

3.2.2 Firm performance as the Dependent Variable 

There are numerous ways to test for the performance of a firm. Studies related to BGD and firm 

performance can generally be separated into two groups: research that mainly uses accounting 

measures and research that uses Tobin’s Q to assess financial performance. The main difference 

between accounting measures such as the return on assets (ROA) and Tobin’s Q is that ROA is based 

on historical performance and is used to measure income, whereas Tobin’s Q entails expectations of 

markets and focuses on future performance (Campbell and Minguez-Vera, 2007). For the context of 

my study, I follow He and Huang (2011) and use ROA for firm performance, as market-based 

measures are subject to exogenous economic factors (Hutchinson and Gul, 2004) and more likely to 

be influenced by investors anticipation (Bhagat and Bolton, 2008). Following the approach of  He 

and Huang (2011), I calculate my firm performance measure, i.e. ROA as: 

FP = Firm Performance = ROA = Net income/ Total assets 

3.2.3 Critical Mass 

In order to successfully test for effects of the critical mass, I follow the approach of Torchia et al. 

(2011) and create a subsample including only companies with six or more directors on board. As I 

am testing for the effects of three or more women (the minority group) as critical mass, on boards 

with less than six directors, three females do no longer constitute a minority group. Therefore, smaller 

boards are excluded. Furthermore, to identify boards where females were the minority, a ratio of 

female directors/total directors was used. All firms, in which the ratio exceeded 49% (i.e. where 
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women are not the minority) are excluded in this subsample. Critical mass was operationalized 

through a dummy variable that takes on the value of 1 when three or more women are present on 

board, and 0 otherwise: 

CMASS=Critical Mass= Dummy variable assigned when a board consists of at least three women 

3.2.4 Educational Background 

Data on the educational background of the female directors were sourced from the Wharton Research 

Data Service BoardEx Europe database. The main source of the data of which educational level a 

director has reached, was found via individual profile education. Furthermore, the suffix of the 

director’s names was also taken as an indication for the level of education. Suffixes are any awards 

or titles that the director is entitled to use, and therefore allows for more data insights.  

Following the approach of Murray (1989) and Carpenter and Westphal (2001), I created two 

categories (i.e. short education [no educational level & bachelor level-education] and long education 

[master-level education & PhD level education]). The female directors were coded one for each 

category in which they had a degree, zero otherwise. Educational levels of female directors have been 

studied by Arena et al. (2015), however resulted in weak and mostly non-significant results. The 

authors chose a ratio of “number of women directors not having a Master Degree and/or a PhD 

divided by the total number of directors on the board”. This variable seems to be a weak indicator of 

the actual effects of BGD on firm performance. Therefore, to create my education ratio, I followed 

the approach of Johnson, Hoskisson, and Hitt (1993) and calculate the ratio as female directors with 

long education/total number of directors.  

EDUC=Ratio of female directors with long education/total number of directors 

3.2.5 Quotas 

Quotas throughout this study are operationalized via a dummy variable that takes on the value of 1 

when there is an applicable quota and 0 otherwise. Quota-dummies were assigned starting in the year 

that the quota was implemented (please refer back to table 1 for the respective years). Information on 

quotas were taken from the report “Women in the boardroom: A global perspective – 5th edition” by 
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Deloitte (2017) and from the report “Women in economic decision-making in the EU: Progress report 

by the European Commission” (2012). In order to qualify as a quota for my sample, the quota had to 

apply to the supervisory boards of listed companies. There are countries that have a mandatory quota 

in place, which however only applies to government-owned firms. I manually checked whether these 

respective companies where part of my sample. If the quota did not affect my sample, then for the 

purposes of this study, I qualified the respective country as a non-quota country. In my sample, this 

was the case for Greece. Furthermore, special attention had to be given to Germany, where quotas 

apply to the largest 104 listed companies (see Annex 7.2). I therefore assigned a 1 to these respective 

companies in my sample and 0 for the companies to which the quota does not apply. 

3.3 Control Variables 

Certain factors seem to influence the performance of firms; therefore they are controlled for. I follow 

the approach of Miller and del Carmen Triana (2009) and control for firm size, firm age and board 

size. Furthermore, I control for leverage, as research has proven that it has an influence on firm 

performance (Jensen, 1986). 

3.3.1 Firm size 

Previous research suggests an influence of firm size on firm performance as well as on board 

diversity. In terms of firm size, authors such as Scherer (1973) and Shepherd (1972) highlight the 

importance of economies of scale and other efficiencies in larger companies. Furthermore, firm size 

is expected to drive profitability (Dawkinds, Feeny, and Harris, 2007).  

With respect to board diversity, authors such as Arnegger, Hofmann, Pull, and Vetter (2014) reported 

that board characteristics, in this case international background diversity, changed with an increasing 

firm size. To account for the influence of firm size on the variables of my study, I follow Boubakri,  

Mansi, and Saffar (2013) and control for firm size through the natural logarithm of total assets, which 

was translated into Euro for all countries. 

SIZE=Firm Size=log (Total Assets) 
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3.3.2 Firm Age 

Research has shown that firm age influences firm performance in different ways. According to 

Hovakimian, Opler, and Titman (2001), aging firms have more assets-in-place than growth options, 

which ultimately leads aging firms to take on more debt. These capital structure decisions influence 

the performance of a firm. It is furthermore reported that aging firms have different governance needs 

(Filatotchev, Toms, and Wright, 2006). Therefore, the board composition of aging firms is ought to 

have different features than for young firms. It is also reported that firms with more experience and 

resources have a better reputation, which in turn influences firm performance (Brown and Perry, 

1994). Older firms are however also said to have large bureaucratic burdens and unlikely to make 

rapid adjustments to changing environments, which could potentially influence firm performance. 

Based on the different features of aging firms such as capital structures and governance needs, I chose 

to control for firm age, to account and control for the effect of firm size on firm performance. 

AGE=Firm age= number of years since incorporation 

3.3.3 Leverage 

The capital structure of a company influences firm performance in two opposing ways. On the one 

hand, taking on too much debt can put firms in financial distress, which is a condition in which firms 

have difficulties paying off their financial obligations. This distress has been found to be costly for 

firms directly, -through the costs of financial advisors and lawyers for example, and indirectly, 

through insufficient asset sales (Shleifer and Vishny, 1992). It is further reported that distressed firms 

cut capital expenditures and sell assets in costly ways (Andrade and Kaplan, 1998).  

On the other hand, debt has a disciplinary role. According to Jensen (1986), debt reduces the free 

cash flows which are available for purposes that the managers decide upon. Therefore, debt reduces 

agency costs. Furthermore, due to the threat of failure caused by increased leverage, debt may serve 

as an effective motivator to make firms more efficient (Jensen, 1986). Due to ambitious influence of 

leverage on firm performance, I decided to control for possible effects. I hereby follow Lang, Ofek, 

and Stulz (1996) and calculate leverage as: 
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LVG = Leverage = [(short-term debt + long-term debt) / book value of total assets] 

3.3.4 Board Size 

There is no consensus in research about the impact of board size on firm performance. While some 

scholars argue that smaller boards can help firms to improve performance (Jensen, 1993), others argue 

that a limit of seven to eight board members is the best size to ensure effective functioning (Lipton 

and Lorsch, 1992). Generally, when boards become too large, agency issues such as free-riding 

increases. To control and account for the ambiguous effects of board size on firm performance, I 

include board size as a control variable. 

Board Size=BSIZE=Number of directors on board 

3.3.5 Board Structure 

Corporate boards differ in structure, whereas a one-tier board structure consists of executive and non-

executive directors and a two-tier board structure, separates the roles of management and supervisory 

board. Following Arena et al. (2015), I control for the effects of board structure with a dummy 

variable, that takes on the value of 1 in case of a one-tier board structure, and 0 for a two-tier board 

structure 

BSTRUC=Board Structure=Dummy variable;1 in case of unitary board structure, 0 in case 

of two-tier board structure 

 

3.3.6 GDP 

In order to account for country-related effects, the natural logarithm of Gross Domestic Product 

(GDP) per capita is included. The data was accessed from the OECD and translated into Euro via the 

USD/EUR exchange rate at year’s end (31-12) of the respective year.  

GDP= natural logarithm of GDP per capita (€) 
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Table 2 summarizes the description of the variables used throughout this thesis. 

Table 2: Variable Definitions 

Dependent Variable    

FP Firm performance is measured by ROA 
  

Independent Variables 
 

BGD Percentage share of females on board 

CMASS Dummy variable assigning 1 if the board has at 

 least three women, 0 otherwise  

QUOTA Dummy variable assigning a 1 to a country with a legal quota in place, 0 

otherwise  

EDUC  Ratio of female directors with long education/total directors on board 

Control variables 
 

BSTRUC Dummy variable assigning a 1 in case for one-tier board structure and 0 for 

two-tier board structure  

BSIZE Total number of directors sitting on a board  

LVG Measured as total debt to assets  

FSIZE Log(total assets) (EUR) 

FAGE Number of years since incorporation  

GDP  Log(GDP per Capita) (EUR) 

This table summarizes the definitions of the variables used throughout this research. For a detailed 

description of the variables, please refer to the previous section. 

 

3.4 Descriptive Statistics 

Table 3 reports the descriptive statistics per country. In is observable that the sample, apart from a 

slight dominance of observation from Germany and France and few observations from Cyprus and 

Czech Republic, is well distributed. Switzerland and Denmark present the largest mean of FP. 

Sweden, Finland and France have the largest BGD, whereas the average of highly-educated women  

is the greatest in Finland. France has the largest mean of CMASS, which indicates that 58% of the 

firms in France have 3 or more female directors. Switzerland has the greatest GDP per Capita (EUR). 
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Table 3: Descriptive statistics per country 

    FP BGD EDUC BSIZE BSTRUC CMASS GDP 

Country N Mean Mean Mean Mean Mean Mean Mean 

Austria 9 0.035 0.140 0.066 12 0 0.303 12.403 

Belgium 19 0.053 0.165 0.076 13 1 0.304 12.670 

Switzerland 46 0.082 0.012 0.044 9 0 0.102 13.250 

Cyprus 1 0.069 0.230 0.149 6 0 0.000 10.374 

Czech Republic 1 0.011 0.070 0.019 13 0 0.100 10.385 

Germany 79 0.046 0.160 0.030 14 0 0.437 10.541 

Denmark 21 0.102 0.160 0.071 9 0 0.148 13.361 

Spain 28 0.054 0.140 0.053 14 1 0.241 10.427 

Finland 23 0.061 0.250 0.183 8 0 0.322 10.509 

France 78 0.044 0.240 0.044 13 1 0.587 10.480 

Greece 11 0.062 0.090 0.010 13 1 0.158 10.340 

Hungary 3 0.053 0.100 0.000 20 0 0.211 10.217 

Italy 21 0.036 0.160 0.011 13 0 0.368 10.456 

Luxembourg 5 0.063 0.150 0.096 11 1 0.214 10.709 

Netherlands 35 0.044 0.170 0.047 8 0 0.201 10.579 

Poland 15 0.052 0.110 0.047 8 0 0.079 10.274 

Portugal 7 0.019 0.080 0.025 14 1 0.182 10.537 

Sweden 52 0.064 0.280 0.081 10 0 0.562 10.550 

This table reports the summary statistics by country. For the description of each variable, please refer to  

Table 2. 

 

Table 4 reports the descriptive statistics of the common sample of 454 firms during the period of 

2007-2017. With no missing data points, the sample consist of 1,811 observations. In an effort to 

eliminate the bias of outliers, ROA, leverage and total assets were winsorized at the 1% level. The 

performance measure, i.e. ROA has a mean of 5.3%, with a max. value of 33.3% and a min. value of 

-0.14%. The average board of my sample has almost 17% female directors, with 63% at max. and no 

female director as min. The EDUC ratio has a mean of almost 0.068, which means that approx. 7% 

of the females on corporate boards have a high educational level (Master or PhD level). QUOTA has 

a mean of 0.18 which indicates that 18% of the countries have a quota (legislative measures or 

voluntary initiatives) in place. BSTRUC is a dummy variable for the board structure and shows that 

approx. 38% have a unitary board structure. The board size of my sample averages at almost 12 

directors, with a min. of 2 and a max. of 31. Leverage has a mean of 0.238 which is very close to the 
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median of 0.231. The firm size of the companies of my sample is 15.637, being the natural log of 

total assets. Lastly, the average age of the firm in my sample is 79 years, with the oldest firm being 

273- and the youngest 7 years old. 

Table 4: Descriptive Statistics of the common sample 

Variables Mean Median Max. Min. Std. Deviation 

Dependent Variable      
FP 0.053 0.046 0.333 -0.149 0.068 

      
Independent Variable      
BGD(%FEMALES) 0.166 0.150 0.636 0 0.124 

CMASS 0.315 0 1 0 0.465 

      
EDUC 0.068 0.048 0.500 0 0.086 

QUOTA 0.180 0 1 0 0.384 

      
Control Variables      
BSTRUC 0.382 0 1 0 0.486 

BSIZE 12.034 12 31 2 4.634 

LVG 0.2380 0.2311 0.7014 0.0001 0.1494 

FSIZE 15.637 15.457 19.104 12.101 1.416 

FAGE 79.738 81 273 7 51.825 

Observations 1,811 1,811 1,811 1,811 1,811 

Notes: Table 4 reports the descriptive statistics for the common sample and presents the mean, median, 

maximum, minimum, standard deviation and the number of observations for each variable. The definition of 

each variable is presented in Table 2. FP (ROA), LVG and FSIZE (log (total assets)) are winsorized at the 

1th and 99th percentile.  

 

3.5 Correlation Analysis 

Table 5 depicts the correlation coefficients of variables that I used throughout my study and depicts 

whether the dependent and independent variable are significantly correlated with each other. Firm 

performance (FP) and board gender diversity (BGD) have a positive and significant coefficient of 

0.082, which is in line with the expectations of this thesis and previous literature. Critical mass 

(CMASS) is negatively correlated with firm performance (FP). This is contrary to expectations, 

however, as it is non-significant, the negative effect of critical mass on firm performance may 

therefore not be prevalent in this study. Moreover, FP is significantly and positively correlated with 
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EDUC and negatively associated with BSIZE, LVG, FSIZE and FAGE. Lastly, the analysis suggests 

that BGD is positively associated with CMASS, EDUC and QUOTA. 

Table 5: Sample Correlation 

  FP BGD    CMASS  EDUC QUOTA STRUC   SIZE   LVG FSIZE FAGE 

FP 1          
BGD 0.082* 1         
CMASS -0.007 0.701* 1        
EDUC 0.065* 0.491* 0.280* 1       
QUOTA 0.001 0.121* 0.094* 0.044 1      
BSTRUC 0.012 0.012 0.010 0.013 0.137* 1     
BSIZE -0.160* 0.032 0.374* -0.166* 0.099* 0.080* 1    
LVG -0.327* -0.053* 0.019 -0.058* 0.024 0.016 0.168* 1   
FSIZE -0.188* 0.122* 0.287* -0.027 0.021 0.034 0.592* 0.216* 1  
FAGE -0.083* 0.001 0.048* -0.002 -0.019 -0.065* 0.092* -0.160* 0.188* 1 

Notes: This table provides information about the correlation for the regression variables used throughout this 

study. * denotes statistical significance at 5% level, STRUC and SIZE refer to BSTRUC and BSIZE 

respectively. 
 

Multicollinearity does not seem to be an issue, as apart from higher values between dummy variables 

(such as critical mass) and the correlation of firm and board size, no variable has a correlation of a 

magnitude greater than 0.40. With the use of a multivariate analysis, which allows to account for 

confounding effects of variables, I will further investigate the hypotheses in the following section.  

3.6 Methodology 

This thesis utilizes OLS regressions to empirically capture 1) the effect of BGD on firm performance 

and 2) the influence of education and board gender quotas on this main relationship. Scholars in the 

field of diversity-performance have noted that research could entail effects of endogeneity (Adams 

and Ferreira, 2009; Garay and González, 2008). This means that board characteristics such as BGD 

in this research may not be a random exogenous variable. The direction of causality is assumed to be 

that more gender diverse boards improve firm performance. The direct relationship may also be 

reversed as the management of a firm, in times when it is better performing, may decide upon a more 

risky hiring strategy and recruit a larger number of females for example (Smith et al, 2006). In order 

to mitigate this issue, which is commonly referred to as reversed causality, all independent variables 

have been lagged by t-1. Furthermore, these lagged variables are to be preferred over the 
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contemporary ones, as female directors (and board characteristics in general) need time to influence 

firm performance (Liu, Wie and Xie, 2014). A Hausman test was conducted to compare the fixed 

effects to a random effects model. The p-value for the test is less than 1% (0.0014), indicating that 

the null-hypothesis should be rejected which suggests that fixed effects specifications are to be 

preferred. The research results of Adams and Ferreira (2009) further suggest that fixed-effects models 

diminish the effects of possible reverse causality as they omit time-invariant firm characteristics. 

Throughout this study, time-, industry- and country- fixed effects are used. Time fixed effects allow 

control of omitted variables that are constant over cross-sections and thus applicable to the entities of 

my sample throughout the 11-year period. As my sample covers the period 2007-2017 with a global 

financial crisis affecting all entities of my sample, it seems legitimate to control for time fixed effects. 

Furthermore, as my sample contains a total of 18 different countries, I use country-fixed effects. GDP 

per capita (EUR) as a one-year lagged variable was included to account for country level 

characteristics in the analysis of sub-samples (Table 7).   

Equation (1) represents the model of this study: 

FPi,t= β0 + β1 × BGDi,t-1 + β2 × BSTRUC i,t-1 + β3 × BSIZEi,t-1 + β4 × LVG i,t-1 + β5 × FSIZE i,t-1 + β6 × 

FAGE i,t-1 + β7 × EDUCi,t-1 + (β8 × EDUCi,t-1 ×  BGD% i,t-1)+ β9 × QUOTASi,t-1 + (β10 × QUOTAS i,t-1, 

x BGD% i,t-1) + β11 × log(GDP) j,t-1 + β112 × CMASS i,t-1 + ∑ Industry dummies + ∑ Year dummies + 

εj i,t                     (1) 

Where FP represents firm performance, BGD is Board Gender Diversity, expressed as the percentage 

of female directors. BSTRUC refers to the board structure, whereas BSIZE expresses the size of the 

corporate board. LVG, FSIZE, FAGE represent the leverage, firm size and age respectively. EDUC 

refers to the level of education of the female director. QUOTA refers to the respective quotas in place, 

whereas log(GDP) represents the natural log of countries relevant to the sample companies. CMASS 

is a dummy variable that takes the value 1 whenever there are three female directors on the corporate 
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board, and zero otherwise. ε accounts for the error term, i,j and t, represent each company, country 

and year, respectively. 

To test hypothesis H1, I focus on the coefficient of BGD, which measures the influence of BGD on 

firm performance. A negative and significant coefficient indicates than an increase in the gender 

diversity of a board, is associated with a decrease in firm performance. Respectively, a positive and 

significant coefficient means that BGD enhances firm performance. Following critical mass theory, 

H1b tests whether the influence of BGD is enhanced when three or more women are present on board 

or not. A positive coefficient of CMASS would prove critical mass theory and mean that three or 

more women on a corporate board are better able to voice their opinions and induce change compared 

to a corporate board with less than three women. 

To examine H2, I focus on the coefficient of EDUC and the interaction term BGD ∗ EDUC, which 

constitutes the moderating role of the educational level of the female directors. I will test for the effect 

that the EDUC ratio has on firm performance and on the relationship between BGD and firm 

performance. A positive and significant coefficient therefore suggests that educational backgrounds 

of female directors enhance firm performance, whereas a negative and significant coefficient suggests 

the opposite, i.e. that firm performance is alleviated. Moreover, a positive coefficient of BGD ∗ 

EDUC means that educational backgrounds enhance the relationship between BGD and firm 

performance. A negative coefficient suggests that higher educational levels of female directors 

weaken the relationship. 

Hypothesis H3 tests whether board gender quotas, affect firm performance or the main relationship 

between BGD and firm performance. In order to test the effect of the quota, I will focus on the 

coefficient QUOTA and the interaction BGD ∗ QUOTA. A negative and significant coefficient of 

QUOTA indicates that mandatory quotas alleviate firm performance, whereas a positive coefficient 

suggests that quotas enhance firm performance.  A positive coefficient of the interaction BGD ∗ 

QUOTA means that quotas enhance the main relationship between BGD and firm performance, 
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whereas a negative and significant coefficient means that mandatory quotas alleviate the relationship 

between BGD and firm performance.  

4. Multivariate Analysis 

Table 6 reports the results of regressing BGD on firm performance, including the effects of critical 

mass, EDUC and QUOTA, while controlling for firm-,time- and country-level characteristics.  

The results show a statistically significant (at 1% level), positive relationship between board gender 

diversity (BGD) and firm performance (FP), throughout all models. It can therefore be confirmed that 

BGD indeed increases firm performance in the civil-law countries of my sample. This result is in line 

with the expectations of H1 and previous literature, such as Adams and Ferreira (2009) who concluded 

that more gender diverse boards have a positive effect on firm performance in civil-law countries. 

The authors argue that gender-diverse boards are tougher monitors. Therefore, in civil-law countries, 

where governance is generally weak, the improved monitoring of gender-diverse boards is 

particularly valuable. 

In order to test for the effects of critical mass (H1b) in Model 2, a subsample was created. The sub-

sample  consists of firms with boards of more than 6 directors and boards where female directors are 

the minority group, in order to test for the effects of critical mass theory appropriately. The subsample 

in Model 2 therefore consists of a fewer number of observations (1,994). The coefficient of CMASS 

is significant at the 10% level and suggests a negative effect of three or more female directors on the 

relationship between BGD and firm performance. Therefore, critical mass theory does not hold in my 

study. Actually, the significant coefficient of -0.0093 suggests quite the opposite: a negative influence 

on firm performance whenever there are three or more female directors on board. This finding could 

possibly be explained through a lengthier decision process in more diverse boards, as suggested by 

Smith et al. (2006). The authors argue that the decisions of more diverse boards may in the end be 

better since many different opinions of the board are incorporated. However the positive effects of 
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these decisions may be smaller than the negative effects of the slower decision-making process. 

Therefore, a too diverse board could potentially also lead to a decrease in firm performance.  

Table 6: Multivariate Analysis 

Variable/Models  Model 1 Model 2  Model 3 Model 4 Model 5 Model 6 Model 7 

BGD 0.0338*** 0.1152*** 0.0897*** 0.0988*** 0.0924*** 0.0905*** 

 

0.0957*** 

 (0.0119) (0.0214) (0.0162) (0.0181) (0.0150) (0.0159) (0.0188) 

CMASS  -0.0093*      

  (0.0049)      
Control Variables       
BSTRUC   -0.0023 -0.0016 -0.0022 -0.0017 -0.0018 

   (0.0044) (0.0044) (0.0044) (0.0044) (0.0044) 

BSIZE   -0.0001 -0.0002 -0.0001 -0.0001 -0.0002 

   (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) 

LVG   -0.1410*** -0.1415*** -0.1409*** -0.1430*** -0.1424*** 

   (0.0109) (0.0109) (0.0109) (0.0108) (0.0109) 

FSIZE   -0.0026* -0.0024* -0.0025* -0.0024 -0.0024* 

   (0.0014) (0.0014) (0.0014) (0.0014) (0.0014) 

FAGE   -0.0002*** -0.0002*** -0.0002*** -0.0002*** -0.0002*** 

   (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

EDUC   0.0092 -0.0446   -0.0448 

   (0.0232) (0.0436)   (0.0437) 

QUOTA     -0.0016 -0.0068 -0.0072 

     (0.0060) (0.0101) (0.0101) 

Interactions        
BGD ∗ EDUC    -0.1421   -0.1406 

    (0.1467)   (0.1469) 

BGD ∗ QUOTA      0.0251 0.0259 

      (0.0368) (0.0369) 

Time FE No Yes Yes Yes Yes Yes Yes 

Industry FE No Yes Yes Yes Yes Yes Yes 

Country FE No Yes Yes Yes Yes Yes Yes 

Adjusted R2 0.0109 0.0805 0.2016 0.2012 0.2016 0.201 0.2006 

Observations 2,246 1,994 1,811 1,811 1,811 1,811 1,811 

Notes: This table contains in total 7 OLS regression models. The coefficients (rounded to four digits after the 

decimal point) of each model are presented above. Standard errors are reported inside the parentheses below each 

coefficient. Every regression included a constant term. Model 1 presents the testing of the main hypothesis without 

any controls. Model 2 examines the effects of critical mass on a sub-sample. Model 3 and 4 introduce the EDUC 

coefficient and the interaction, Model 5 and 6 introduce the QUOTA coefficient and the interaction, respectively. 

The drop of observations in Model 3-8 are caused by missing data points of the control variables Model 7 reports 

the full model including all controls and interactions.. ***, ** and *, indicate significance at 1%, 5% and 10% 

respectively. For the description of each variable please refer to the associated section of this paper. 

 

Model 3 introduces the firm-level moderator i.e. EDUC, while Model 4 introduces its interaction with 

BGD. Both coefficients show a non-significant value, which suggests that the educational levels of 

female directors neither influence firm performance nor impact the main relationship between BGD 

and firm performance. This thesis is following the latest call from scholars of corporate governance 
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literature in examining influencing factors on the main relationship between BGD and firm 

performance. My results suggest that the higher educational levels of female directors do not affect 

the relationship between BGD and FP, which can be seen as further evidence that the relationship is 

much more complex, as suggested by Adams and Ferreira (2009). Moreover, research commonly 

refers to the resources that directors provide as board capital, which is distinguished between human 

capital such as experience, expertise and reputation and relational capital, such as the network that 

the director has (Hillman and Daziel, 2003). This study focuses on one aspect of human capital (the 

educational levels), which do not appear to influence the relationship between BGD and FP. This 

suggests that other aspects of board capital, such as the experience or network connections that a 

female director has, may be more important factors that could possibly drive firm performance. 

Academia, has indeed reported positive effects of firm performance regarding other aspects of human 

capital. Kim (2005) reports, for example, that the network that a director has, enhances firm 

performance. Also, experience of directors (board tenure) is found to be an influential driver of 

performance (Filatotchev and Bishop, 2002). Therefore, educational backgrounds as one component 

of human capital may not be as momentous to influence firm performance as experience and the 

expertise of directors are.  

To draw on the effects of mandatory board gender quotas on the main relationship (H3), one should 

focus on Model 5 and 6. The coefficient of QUOTA and the interaction BGD ∗ QUOTA show no 

statistical significance. There are a variety of possible explanations for this finding.  

Firstly, as discussed by Ferreira (2015), there is a timing issue when operationalizing the effects of a 

board gender quota. To capture all the possible effects, this study uses the year of introduction of the 

quota as an indicator (following Ahern and Dittmar, 2012), Ferreira (2015), however argues that there 

is room for interpretation as different points in time could be taken as indicator, such as when the law 

was passed, the year of implementation, or the point of time when non-compliance was sanctioned. 

Therefore, the insignificant results could be driven by the fact that the quotas did not affect the 
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relationship between BGD and FP yet. Secondly, the non-significant impact on the main relationship 

could be caused by confounding effects as discussed by Ferreira (2015). Besides the quotas, there are 

usually also several different governance-related reforms that complement the introduction of the 

quotas. Therefore, the quota itself may not be the driver of changes in performance but perhaps other 

initiatives are.  

4.1 Analysis based on the type of quota 

Board gender quotas can be separated into two groups: legislative measures and voluntary initiatives 

(European Commission, 2012). To further examine the effect of board gender quotas, I examine 

whether the effects on the main relationship between BGD and FP depend on the kind of quota in 

place. Therefore, I created two subsamples consisting of 1) countries with legislative measures and 

2) countries with voluntary initiatives, and tested for the effects on firm performance and on the main 

relationship respectively. 

Table 7 depicts the results of running OLS regressions on the two samples respectively. The sample 

of legislative quotas consists of Italy, Belgium and France as they levy sanctions to companies in case 

of non-compliance. The coefficient of BGD in all models of the legislative sample (Model 8-11) is 

positive and highly significant, which once again confirms the positive effects of BGD on firm 

performance. Moreover, all control variables are highly significant and appear to influence the main 

relationship.  In Model 10 and 11, QUOTA and the interaction BGD ∗ QUOTA are introduced. The 

coefficient is negative (-0.0088 and -0.0154) however shows no statistical significance. Therefore, I 

can conclude that legislative board gender quotas do not affect firm performance or the main 

relationship. The underlying negative character of both coefficients could suggest a negative effect 

of legislative board gender quotas, which would be in line with previous research such as by Ahern 

and Dittmar (2012) and Bøhren and Staubo (2014) who reported a deterioration of operating 

performance and creation of inefficient boards (with adverse effects on firm performance) caused by 

mandatory board gender quotas. However, the insignificance of the coefficient could be driven by the 

relatively small sample size of 502 firm-year observations in only three countries.  
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Table 7: Sub-sample analysis per type of quota 

 

 Legislative Voluntary 

Variable/Models  Model 8 Model 9 Model 10 Model 11 Model 12 Model 13 Model 14 Model 15 
         

BGD 0.0413*** 0.0862*** 0.0752*** 0.0679*** 0.0451** 0.0355 0.0133 0.0152 

 (0.0157) (0.0214) (0.0229) (0.0250) (0.0226) (0.0274) (0.0276) (0.0317) 
         

Control Variables         
BSTRUC  0.0083* 0.0066 0.0064  0.0104 -0.0165 -0.0170 

  (0.0051) (0.0052) (0.0052)  (0.0073) (0.0098) (0.0107) 

BSIZE  -0.0021*** -0.0022 -0.0021***  -0.0019*** -0.0017*** -0.0017*** 

  (0.0007) (0.0007) (0.0008)  (0.0006) (0.0006) (0.0006) 

LVG  -0.1518*** -0.1493*** -0.1504***  -0.1815*** -0.1827*** -0.1829*** 

  (0.0154) (0.0155) (0.0156)  (0.0195) (0.0193) (0.0193) 

FSIZE  -0.0073*** -0.0075*** -0.0075***  -0.0004 -0.0012 -0.0012 

  (0.0020) (0.0020) (0.0020)  (0.0023) (0.0023) (0.0023) 

FAGE  -0.0001*** -0.0001*** -0.0001***  -0.0004*** -0.0004*** -0.0004*** 

  (0.0000) (0.0000) (0.0000)  (0.0001) (0.0001) (0.0001) 

GDP  0.0195 0.0463 0.0437  0.0055 0.0057* 0.0057* 

  (0.0477) (0.0517) (0.0518)  (0.0030) (0.0029) (0.0029) 

QUOTA   -0.0088 -0.0154   0.0366*** 0.0381* 

   (0.0065) (0.0110)   (0.0090) (0.0156) 

Interaction         
BGD ∗ QUOTA    0.0323    0.0072 

    (0.0435)    (0.0594) 
         

Time FE No Yes Yes Yes No Yes Yes Yes 

Industry FE No No No No No No No No 

Country FE No No No No No No No No 

Adjusted R2 0.0107 0.2538 0.2549 0.2543 0.0003 0.2291 0.2469 0.2457 

Observations 550 502 502 502 895 666 666 666 

Notes: This table contains in total 8 OLS regression models. The coefficients of each model are presented above (rounded to four digits after the decimal point). 

The regressions are performed on a smaller subsample, consisting of countries with legislative (Italy, Belgium and France) and voluntary board gender quotas 

(Austria, Germany, Denmark, Spain and the Netherlands). Standard errors are reported inside the parentheses below each coefficient. Every regression included a 

constant term. Model 8 and 12 presents the testing of the main hypothesis, whereas Model 9 and 13 contain the full model including control variables. Model 10 

and 14 introduce the QUOTA coefficient, whereas Model 11 and 15 introduce the interaction term of BGD ∗ QUOTA. Due to the limited size of observations in 

both samples, GDP per capita was used to account for country effects. ***, ** and *, indicate significance at 1%, 5% and 10% respectively.  



32 
 

The sample of countries with voluntary measures to increase gender diversity on corporate boards 

consists of Austria, Germany, Denmark, Spain and the Netherlands. The coefficient of BGD is 

significant and positive when no control variables are included, however turns insignificant in the 

following models. More importantly, the introduction of QUOTA depicts a significant coefficient of 

0.0366 and 0.0381 throughout two regression models (Model 14 and 15). This suggests that voluntary 

board gender quotas enhance firm performance. Therefore, in line with the general finding (i.e. that 

BGD enhances firm performance), it can be reported that greater flexibility for the companies to 

increase the presence of women in board rooms at their own pace and without the pressure of a 

sanctions has positive effects on firm performance. After all, companies choose their boards to 

maximize value. Voluntary measures therefore allow companies to have a certain degree of freedom 

when picking female directors while still attaining an increase of female representation on corporate 

boards.  

The interaction BGD ∗ QUOTA, however remains insignificant. Therefore, it can be concluded that 

neither legislative quotas nor voluntary initiatives affect the main relationship between BGD and firm 

performance, however voluntary board gender quotas enhance firm performance.   

4.2 Robustness Analysis 

To validate the results of my main analysis, I performed a robustness analysis on my sample. As 

discussed in section 3.2.2, research in the field of BGD and firm performance can generally be divided 

into 1) studies that use accounting based-measures such as ROA and 2) studies that use Tobin’s Q to 

assess firm performance. To assess the robustness of my results, and in addition to the multivariate 

analysis with ROA, I analyzed the models of my multivariate analysis with Tobin’s Q. I thereby 

follow Gonenc, Kan, and Karadagli (2007) and measure Tobin’s Q as:  

Tobin’s Q = (Market Capitalization + Total Liabilities)/ Total assets 

Table 8 reports the results of regressing BGD on a different measure of firm performance, i.e. Tobin’s 

Q, as a mean to test the robustness of my results. The results suggest a strong support for H1 (apart 
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from Model 1, which shows no statistical significance while no control variables included). 

Furthermore, as in the multivariate analysis, critical mass has a significant but negative coefficient 

which underpins my previous findings. Furthermore, the coefficients of EDUC and QUOTA and their 

interactions with BGD appear not to be significant, which is in line with previous findings. 

Throughout the analysis, all control variables appear to be statistically significant. Overall, my results 

seem to be robust and hold, independently of the measure of firm performance. 

Table 8: Robustness Analysis 

Variable/Models  Model 1 Model 2  Model 3 Model 4 Model 5 Model 6 Model 7 

BGD -0.1101 0.5434*** 0.6406*** 0.7902*** 0.9079*** 0.8667*** 

 

0.7763*** 

 (0.1348) (0.2082) (0.1916) (0.2154) (0.1788) (0.1904) (0.2240) 

CMASS  -0.2581***      

  (0.0483)      
Control Variables       
BSTRUC   0.1965*** 0.1191*** 0.1174*** 0.1179 0.1191 

   (0.0520) (0.0515) (0.0514) (0.0515) (0.0515) 

BSIZE   -0.0274*** -0.0268*** -0.0270*** -0.0269*** -0.0265*** 

   (0.0056) (0.0056) (0.0056) (0.0056) (0.0056) 

LVG   -1.7540*** -1.8638*** -1.8552*** -1.8544*** -1.8611*** 

   (0.1281) (0.1267) (0.1265) (0.1265) (0.1267) 

FSIZE   -0.1010*** -0.1188*** -0.1110*** -0.1112 -0.1118* 

   (0.0164) (0.0165) (0.0165) (0.0165) (0.0165) 

FAGE   -0.0010*** 0.0010*** 0.0010*** -0.0010*** -0.0010*** 

   (0.0004) (0.0004) (0.0004) (0.0004) (0.0004) 

EDUC   -0.4517 -0.5171   -0.4763 

   (0.2746) (0.5032)   (0.5040) 

QUOTA     -0.1004 -0.1581 -0.1502 

     (0.0701) (0.1152) (0.1156) 

Interactions        
EDUC ∗ BGD    1.9704   1.7711 

    (1.6952)   (1.7004) 

QUOTA ∗ BGD      0.2673 0.2548 

      (0.4228) (0.4234) 

Time FE No Yes Yes Yes Yes Yes Yes 

Industry FE No Yes Yes Yes Yes Yes Yes 

Country FE No Yes Yes Yes Yes Yes Yes 

Adjusted R2 0.0001 0.3148 0.4118 0.4529 0.4534 0.4532 0.4529 

Observations 3,017 2,642 1,872 1,872 1,872 1,872 1,811 

Notes: This table contains 7 regression models performed as robustness check. The coefficients (rounded to four digits 

after the decimal point) of each model are presented above. Standard errors are reported inside the parentheses below 

each coefficient. Every regression included a constant term. Model 1 presents the testing of the main hypothesis 

without any controls. Model 2 tests for effects of critical mass. Model 3 reports the coefficient of EDUC, Model 5 the 

interaction thereof. Model 6 reports the coefficient of QUOTA, Model 6 the interaction thereof. Model 7 represents 

the full model including all control variables and interactions. The drop of observations in Model 3-7 are caused by 
missing data points of the control variables. ***, ** and *, indicate significance at 1%, 5% and 10% respectively. For 

the description of each variable please refer to the associated section of this paper.  
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5. Conclusion 

As the literature outlining the relationship between BGD and firm performance has shown a variety 

of different results, scholars began asking whether additional influencing factors need to be examined. 

With this thesis, I follow this recent trend of corporate governance research and examine the main 

relationship of BGD and firm performance with two potential influencing factors: the educational 

level of female directors and mandatory board gender quotas.  

The main relationship between BGD and firm performance is statistically significant and holds 

through a variety of different models and different performance measures. The first hypothesis of this 

study, i.e. that BGD enhances firm performance can therefore be confirmed. This is in line with 

previous literature and studies such as those by Adams and Ferreira (2009) and Farrell and Hersch 

(2005). The main implication of this study is therefore, that in addition to ethical and societal 

considerations, there may also be strategic business reasons to increase BGD on supervisory boards. 

This thesis empirically tests for effects of critical mass theory, which suggests that the “critical mass” 

of three women has a positive effect on firm performance. The results of my study however do not 

seem to confirm this theory. The coefficient is significant and negative, implying that three or more 

females on the board of directors alleviate firm performance. A possible explanation for this is that 

more diverse boards may take more time to agree on certain decisions (Smith et al., 2006).  

This thesis could not establish an influence of the educational level of female directors on the main 

relationship between BGD and firm performance. This suggests that other aspects of human capital 

(for example experience or network ties) that a female director has, may be more crucial in driving 

firm performance. Furthermore, this thesis contributes to the literature in the relatively new field of 

institutional demands to corporate boards.  

No effects of board gender quotas on the main relationship are found throughout the analysis of this 

thesis. This can be explained through the ambiguity in measuring the timing of the quota, or through 

the fact that the implementation of quotas are usually accompanied with additional initiatives which 
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impedes accurate measuring of the effects of quotas. When examining the two different kinds of 

quotas, it becomes apparent that voluntary quotas enhance firm performance. This suggests that 

instead of forcing companies to do something that they are currently not doing, it is better to guide 

them into increasing BGD at their own pace, i.e. increase the number of females on board with 

individuals that the company considers as a good fit in terms of experience and expertise. This finding 

is especially important as it is the first empirical evidence in the field of policy regulations of 

voluntary board gender quotas. Voluntary measures appear to be a valuable tool for companies to 

increase their BGD, with two additional benefits: enhancement of firm performance and contributing 

to create a prosperous, peaceful and more gender equal world. 

5.1 Limitations and Suggestions for Future Research  

This study entails several limitations. Firstly, the sample throughout this study is limited due to data 

coverage restrictions of Datastream. Furthermore, matching data from two databases (i.e. Datastream 

Asset4 and WRDS BoardEx) led to a decrease in sample size which may explain the low significance 

of a number of variables throughout this study. The operationalization of BGD as a ratio of highly 

educated females/total board members may further constitute a limitation of this study. This ratio, for 

example, does not account for experience, which is essentially an equally important component of 

human capital. Moreover, ROA (Return on Assets), which is used as a performance measure in the 

multivariate analysis, is accounting-based and therefore highly sensitive to differences in accounting 

principles of countries and changes in accounting rules. Future research could employ different 

measures of firm performance and different measures for BGD. Furthermore, the sample could be 

extended to case law countries. The results of this thesis are moreover based on data of directors in 

supervisory boards. Further research could examine whether the results hold for managing directors 

as well. In order to follow the call of Miller and del Carmen Triana (2009) i.e. to explore more 

influencing factors of the relationship between BGD and firm performance, other factors such as 

expertise and the board experience of directors could be examined.   
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7. Appendix 

7.1 Classification of degrees 

The following depicts the classification of degrees. Data is sourced from WRDS BoardEx. In order 

to achieve greatest data availability, I categorized education and suffix titles of directors. Suffixes are 

any awards or titles that directors are entitled to use. In cases where degrees where unclear, I 

researched the respective degrees and classified them via equivalents. Following Smith et al. (2006), 

I categorize education as short if the directors have an education at Bachelor’s-level or below, and as 

long when the directors obtained a Master’s degree or Phd. For the calculation of my ratio, all degrees 

and suffix titles labeled as long were taken into account. 

Education classified as long education: 

Master’s Degree; MBA; Executive Program; MBA (Distinction); MPA; MA; Executive MBA; Dipl Kfm; 

CA; MSc; LLM; Candidate of Law (Cand Jur); Ma.gement Development Program; degree; FCA; MCom; 

Chartered Fi.ncial A.lyst; MS; Certified Public Accountant; MEng; Dipl Ing; Certified Engineer; 

Electronical Engineering; MA (Oxon); Master of Economics; MSEE; Postgraduate Degree; Attorney; 

MBA (Hons); Fi.ncial Ma.gement Program; Executive Education Program; Chartered Engineer; 

Executive Master's Degree; MPhil; Postgraduate Studies; Master's Degree (Hons); Diplom-Kaufmann; 

Executive Ma.gement Program; Master of Inter.tio.l Affairs; MA (Hons); Executive Diploma; MBSc; 

Diplôme d'Etudes Approfondies (DEA); Professio.l Ma.gement Development Program; Dipl.-kfm; LLM 

(Hons); Certified Master Craftsman; DEA; BBA (summa cum laude); MSc (Hons); DESCF (Diplôme 

d'Etudes Supérieures Comptables et Fi.ncières); Master of Ma.gement (MM); Executive Development 

Program; Inter.tio.l Senior Ma.gement Program; ME; Advanced Ma.gement Program; MTech; Chartered 

Ma.gement Accountant; Executive Course; Magister; Senior Executive Program; Inter.tio.l Ma.gement 

Development Program; Master of Engineering Science (MES); CEO Ma.gement Course; Registered 

Pharmacist (RPh); Inter.tio.l Executive Program; Post Graduate Diploma; Executive Training Program; 

MBA (High Distinction); Senior Ma.gement Program; High Ma.gement Program; MSc (summa cum 

laude); M Arch; MSTCF; PharmD; Masters in Ma.gement (MIM); MBA (Cum Laude); MBA (summa 

cum laude); Global Leadership Programme; Executive Marketing Program; DESS (Diplôme d'études 

supérieures spécialisées); Master of Music (MM); Master’s Degree (Distinction); Inter.tio.l Executive 

MBA; Leadership Program; Master of Education; Master’s Degree (cum laude); Licentiate; Doctor of 

Law; Dr Ing; PhD; DSc (Hons); Doctorate; LLD; MD; Doctor of Jurisprudence; JD; Doctor of Economics; 

Doctorate (Hons); Doctor of Science; DSc; Doctor of Science (Hons); Lic iur; Doctorate (summa cum 

laude); JD (Cum Laude); DEng (Doctor of Engineering); PhD (Mag. Cum Laude); Lic oec; Doctor of 

Medicine (DM); MD (Hons); Licentiate in Science (LSc); PhD (cum laude); DBA; Doctor of Humane 

Letters; JD (mag. Cum Laude); DPhil; Degree in Social Host (Dipl.-Sozialwirt); JD (summa Cum Laude); 

Lizentiat (cum laude); Doctor of Civil Law (DCL); PhD (Distinction); Post-Doctoral Studies; Laurea 

(summa cum laude) 

Suffix classified long education: 

ACA; ACMA; BComm M Phil D Phil; CA; CA CPA; CA MSc; CEng FIMechE MBA MEngSc; CEng 

MBA MSc; CFA; CFA MA; CIMA; CMA; CMG SBS JP; CPA; CPA MBA MSc; DEA LLM; Dipl Ing; 

Dipl Ing Dr Ing MBA; Dipl-Ing; EMBA; FCA; FCA AITI; FCA FCIB; FCA FCMA MBA; FCA FIB; 

FCA FRSA; FCA FSII; FCA MBA; FCA MSI; FCAI; FCCA; FCIM; FCMA; FCMA FCT; FIEI; FIL 

MAG POL MA MSc; FIMI FMGT; FRCP GBE; JD LLM; JD MBA; LLD MA; LLM; LLM JD; LLM 

LLB; LLM MBA; m; MA; MA CMG DBE; MA CPA; MA FCA PC CRAeS; MA FCIPD; MA FCMA 
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FCT; MA FRSA; MA KBE; MA KCMG; MA KCMG FRSA; MA Kt; MA LLM; MA MBA; MA MBA 

MSc CBE; MA MPhil PhD; MA MS PhD; MA MS PhD CBE; MA MSc; MA MSc MBA; Master; MBA; 

MBA CA; MBA CA CGA LLD; MBA CBE; MBA CEng FIEI; MBA CMA; MBA CMA CFM; MBA 

CPA; MBA DEA; MBA Dr Ing; MBA Dr rer oec; MBA Dr rer pol; MBA Drhc; MBA FIAM; MBA FIEI 

CEng; MBA FIEI CEng LLB; MBA JD; MBA JD LLM; MBA LLD; MBA LLM; MBA MA; MBA MA 

CPA; MBA MD PhD; MBA Mec; MBA MS; MBA MSc; MBA MSc ME; MBA OBE; MBL; MBS 

MCBSI; MCIM; MCIM MBE; MCL; Mcom; MCS MBA; MD; MD DSc; MD MS; MD PhD; ME; ME 

MSc Dipl-Ing; ME PhD; Mec; MEc MBA; MEcon Sc; MEng;; MEng MSc; MICE FIEI; MIEM; MM JD; 

MPA; MPhil; MS; MS CA; MS LLB LLM; MS MBA; MS MSc; MS PhD; MS PhD Deng; MSA PhD; 

MSc; MSc CBE; MSc CEFA; MSc CEng; MSc CPA; MSc Dr Tech; MSc DrSc; MSc DSc; MSc DSc 

PhD; MSc LLM; MSc MBA; MSc MBA PhD; MSc MD; MSc MS MBA; MSc MTech; MSc PhD; MSc 

PhD DSc; MSc PhD MBA; MSEE DTech; MSEE PhD; AMP; MSME MBA; Tekn Dr MBA; ACA PhD; 

CA PhD; CPA PhD; DBA; DEA; DEng PhD; DEng PhD MSc; DESS; Doctor; Doctorate; DPhil; DPhil 

ET THEOL; Dr h c; Dr h c mult; Dr hc Dr rer .t PhD MA; Dr Ing; Dr –Ing; Dr Ing E h; Dr iur; Dr oec 

publ; Dr rer .t; Dr rer .t MBA PhD; Dr rer pol; Dr rer pol Dr Ing E h; Dr rer pol PhD; Dr sc techn; Dr-Ing; 

Dr-Ing Eh; Drs; DSc; EMBA PhD; JD PhD; LLB PhD MA; LLD; LLM PhD; LLM PhD JD; MA PhD; 

MA PhD FBA; MBA MSc PhD; MBA OC PhD; MBA PhD; MBA PhD DSc LLD FRS Kt; MBA PhD 

FRSD FRSES; MBA PhD MD; MBA PhD MS; MCL PhD; MD DMSc PhD; MD PhD MBA CPM; MPhil 

PhD; MS MBA PhD; PD; Ph.D; PharmD; PhD; PhD CA; PhD Dr h c mult MdB; PhD Dr iur; PhD Dr Iur 

Hc; PhD Dr rer pol; PhD DSc; PhD DSc DPhil; PhD FASCE; PhD FIEEE; PhD FMedSci; PhD FRAEng; 

PhD JD; PhD KBE ScD; PhD MA; PhD MA DEA; PhD MA FACSM FAWHP; PhD MA ME; PhD 

MBA; PhD MS; PhD MSc; PhD MSc DBA CA; PhD MSM; PhD OM; Prof Dr-Ing Dr-Ing Eh mult. 

 

7.2 Classification of German companies  

The German board gender quota currently (as of Jan. 2018) applies to 104 co-determined supervisory 

boards of companies listed on the German stock exchange. These respective companies were taken 

from the report called “Women-on-board-index3”, which was published by FidAR – Frauen in die 

Aufsichtsräte e.V (registered association for females in supervisory boards in Germany). Following 

the report (see page 15 and 16), the following German companies are subject to the mandatory board 

gender quota, which constitutes 69.62% of all German companies in my sample: 

 

ADIDAS AG; AURUBIS AG; BASF SE; BAYER AG; BAYERISCHE MOTOREN WERKE (BMW) 

AG; BEIERSDORF AG; BILFINGER SE; CECONOMY AG (Metro AG prior to 07/2017); 

CONTINENTAL AG; COVESTRO AG; DAIMLER AG; DEUTSCHE LUFTHANSA AG; DEUTSCHE 

POST AG; DEUTSCHE TELEKOM AG; DIEBOLD NIXDORF AG; DUERR AG; ELRINGKLINGER 

AG; EVONIK INDUSTRIES AG; FIELMANN AG; FRAPORT AG; FREENET AG; FRESENIUS 

MEDICAL CARE AG & Co KGAA (Fresenius Medical Care AG prior to 02/2006); FRESENIUS SE & 

CO KGAA (Fresenius SE prior to 01/2011); GEA GROUP AG (MG Technologies prior to 07/2005); 

                                                           
3 Report retrieved  from https://www.fidar.de/webmedia/documents/wob-index-185/2018 

05/180114_Studie_WoB-Index_185_I_end.pdf 

 

https://www.fidar.de/webmedia/documents/wob-index-185/2018%2005/180114_Studie_WoB-Index_185_I_end.pdf
https://www.fidar.de/webmedia/documents/wob-index-185/2018%2005/180114_Studie_WoB-Index_185_I_end.pdf
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GERRESHEIMER AG; GERRY WEBER INTER.TIO.L AG; HAMBURGER HAFEN UND 

LOGISTIK AG; HEIDELBERGCEMENT AG (Heidelberger Zement AG prior to 05/2002); 

HEIDELBERGER DRUCKMASCHINEN AG; HENKEL AG & CO KGAA (HENKEL KGAA prior to 

04/2008); HOCHTIEF AG; HUGO BOSS AG; INFINEON TECHNOLOGIES AG; KION GROUP AG; 

LANXESS AG; LEONI AG; LINDE AG; MAN SE (Man AG prior to 05/2009)MERCK KGAA; 

METRO AG; MTU AERO ENGINES AG; OSRAM LICHT AG; RHEINMETALL AG; SALZGITTER 

AG; SAP SE (SAP AG prior to 07/2014); SARTORIUS AG; SCHAEFFLER AG; SIEMENS AG; 

SUDZUCKER AG; TELEFONICA DEUTSCHLAND HOLDING AG; THYSSENKRUPP AG; TUI AG 

(Preussag prior to 06/2002); VOLKSWAGEN AG; WACKER CHEMIE AG 

 

 

 

 

 

 

 

 

 

 

 

 

 


