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ABSTRACT 

Norway became revolutionary when they implemented their gender quota law on corporate 

boards in 2005. They set an example which several other countries wanted to follow, and in 

the following years similar gender quota laws appeared all over Europe. The law was 

obviously successful at achieving gender balance on the boards of publicly listed companies, 

but studies on the short-term economic impact of the law failed to see the same success. This 

thesis intends to examine the possible mid-term effects of quota law’s impact on firm 

performance and the characteristics of directors and top management.  

The existing organizational theory indicates that companies could benefit from increased 

board diversity and the extra knowledge, skills and perspectives it brings. Evidence from 

previous studies on gender diversity has been non-conclusive on this matter, with some 

results finding a positive relationship, while some studies find a negative effect from an 

increase of female directors. The negative results are often suggested to be a result of 

excessive monitoring of well-governed firms or extra costs from interaction difficulties.  

This thesis investigates the mid-term effects of the gender quota law by looking at the effect 

of gender diversity on the firm performance of 108 listed Norwegian companies in the period 

2009 to 2019. It also examines whether the effect of female directors changes based on how 

well a firm is performing using quantile regressions. Lastly, the paper explores the possible 

mid-term effects on the characteristics of both female and male directors, as well as the 

number of women in top management positions.  

The results from the empirical analysis suggest that female directors do not have a significant 

effect on the firm’s performance, but the effect could differ based off how well a firm is 

performing. The quantile regressions show that female directors have a significant positive 

effect for firms with performance in the lower quantiles, as well as for well-performing firms. 

There are also differences in the female directors at the beginning of the period compared to 

the end of the period. The female directors are found to be older and with more board 

experience at the end of the period, closing the gap between the differences between female 

and male directors. There are also indications that women are more likely to achieve top 

management positions at the end of the period. The results of these mid-term effects could 

indicate that the effects of the quota law might change as time goes by.  
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1.0 INTRODUCTION 

1.1 MOTIVATION 

When the quota law in Norway was first announced, it raised huge debates around its 

necessity. In the end, it was named a success as it was able to increase the number of women 

on the board and achieve gender balance within a short period of time. Other countries in 

Europe such as Italy, France and Iceland quickly followed suit with their own gender quota 

laws because of Norway’s success. However, there does not seem to be a consensus whether 

quotas are the right way to reach equality between the genders as it might not even be clear 

what equality is; that is, whether equality is reached when men and women are equally 

represented, or when men and women have equal opportunity to reach representation. 

Women are widely believed to have the same rights and opportunities as men in the 

Norwegian society today. They are almost as present as men in the workforce, whilst being 

overrepresented in higher education. Therefore, it is difficult to understand why women have 

been, and still are, so underrepresented in top management positions.  

Figure 1: Board Members 2004-2019 

 

Source of data: SSB 
Description: The number of male and female directors and the percentage of female directors in the period 2004-2019. 
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The quota law in Norway was also quickly regarded to be of interest for scholars, who used 

the opportunity to look at the economic effects on the firms who had to conform to the new 

quota law. Most of these findings struggled to find a positive effect on performance, which 

was expected from the theory, but rather found that it had a negative impact on their 

profitability1. So, while the quota law was found to have success with ensuring the political 

effect of more gender equal boards, it did not seem to have any positive economic success for 

the complying listed companies.  

These studies have all been looking at the short-term effects of the quota law. There is the 

possibility that the negative economic effect seen from these early studies could change as the 

companies and market overcome the shock from the big changes in board composition the 

law enforced. Figure 1 shows the drastic changes the law had on the board composition from 

the announcement of the law until today. Few studies have looked at the effects of the law in 

a longer year period following the implementation. There is a possibility that the effects of 

the law change as time goes by, and the companies adjust to the large changes in board 

composition. 

1.2 PROBLEM STATEMENT 

Several studies have tried to figure out what impact gender diverse boards have on firm 

performance, and which benefits female directors might bring. These studies are all 

inconclusive, as there is no clear and consistent result throughout. With the implementation 

of the first gender quota law in Norway, and several countries wishing to implement similar 

laws, it has been important to investigate the effects of such laws. The results of these 

investigations have implied that the economic impact of the quota law has not been as great 

as expected, but these studies have all been looking at the law’s short-term effects. It has now 

been twelve years since all listed companies in Norway had to comply to the new quota law, 

and while it might be too early to see its long-term effects, it could be possible to 

acknowledge some of its mid-term effects on firm performance. For now, the studies show 

 

1 Empirical evidence on the Norwegian quota law can be found in part 2.4.2 
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that the short-term effects could be considered negative, but there seems to be little 

knowledge of what mid-term effect you should expect after implementing a quota law.  

Another interesting mid-term effect could be looking at if or how the characteristics of the 

female directors change during the period after the implementation of the law. It is also worth 

looking at how these characteristics differ from the male directors to determine how the 

genders might bring different characteristics, such as levels of education or experience to the 

board. Looking at how the percentage of women in top management of listed companies 

change could also be of interest to find whether the law has an effect on female engagements 

outside of the board of directors.  

So, the question to answer would be if a quota on female directors could be beneficial for 

firm performance, or whether it is more harmful in the form of a negative effect. 

Furthermore, whether the law has had any further significant success in a trickle-down effect 

on the presence of women in top management positions. This leads to the following problem 

statement being formed: 

What are the mid-term effects on the increase of female directors on firm performance in the 

years after the implementation of the Norwegian quota law? And what are the effects on the 

characteristics of directors and top management in the same period? 

1.2.1 SUB QUESTIONS 

The thesis also aims to answer several sub-questions throughout. The first part of the thesis 

addresses the following questions: 

x What is the situation in Norway regarding gender equality and corporate governance? 

x What could be the reasons to implement quotas? 

x What are the expected benefits or costs of board gender diversity? 

The first question is meant to explain the situation regarding gender equality and corporate 

governance in Norway, as well as the negative and positive reactions the law caused when it 

was announced, and in the years after. The two last questions will try to explain the reasons 

why quotas and gender diverse boards might be beneficial, but also how they could bring 

disadvantages.  
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In the second part, the thesis will answer questions regarding the methods chosen for the 

analysis, and why these methods are appropriate: 

x What are the complications one might come across when estimating the effect gender 

diversity has on firm performance? 

x Which methods are most appropriate to cope with the possible complications from 

estimating the effect gender diversity has on firm performance? 

In the third and last part of the thesis, the methods chosen in the second part are used to 

investigate the following questions: 

x Which effect does gender diversity have on firm performance in the years following 

the implementation of the Norwegian quota law? 

x Does the effect of female directors change based on the firm’s performance? 

x How does the characteristics of directors and top management change over the time 

period? 

The last section uses the background information and the methods from part one and two to 

provide evidence to answer the thesis’ problem statement. The first two questions concentrate 

on the possible economic effects from the implementation of the law, while the last question 

looks at the potential other effects the law could have had on the composition of the board 

and top management. 

1.3 APPROACH 

Different approaches are used to answer the sub-questions, which in turn should provide 

answers for the problem statement. In the first part of the thesis, the aim is to provide some 

background for the situation in Norway before and after the implementation of the law, as 

well as the country’s corporate governance policies. Further on, theories are investigated 

regarding the implementation of quotas as well as three theories regarding the possible effects 

of board diversity: agency theory, institutional theory and resource-dependency theory. These 

theories are all widely used to provide arguments for how board diversity could influence the 

board’s performance. At last, the first part ends with a literature review of the former results 
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from previous research looking at the effect of gender diversity on firm performance, as well 

as newer studies looking at the effect of gender quota laws.  

The second part of the thesis presents the data, and how it was collected. The choice of 

dependent, independent and control variables are also presented together with the arguments 

for why they are significant for the analysis. Lastly, the summary statistics of the data are 

presented for both the full period, as well as the yearly means for all variables. 

The third part covers the problems that could occur when estimating the relationship between 

gender diversity and firm performance. Endogeneity is the largest issue faced when trying to 

confirm a causal relationship. Section 4.2 is therefore focusing on how endogeneity appears, 

and the problems faced with this issue. Further on, it is discussed which methods could be the 

best approach to solve some of the endogeneity issues faced. 

In the last section, the first sub-question is answered through an empirical analysis using 

fixed effects regression, as well as an instrumental variable regression and lagged variables to 

further control for endogeneity issues. The second question is answered by conducting 

quantile regressions for different quantiles of firm performance to see if the effect of gender 

diversity differs across. Lastly, hypothesis tests are used to see whether the composition of 

the board and top management changes throughout the period. 

1.3.1 SOURCES 

The sources used in this thesis consists of a wide range of secondary data with a focus on 

making the thesis as reliable as possible. They have been used to establish a theoretical 

foundation for the thesis to ensure a comparative ground to the results of the empirical 

analyses. Sources are also used for the data collection used in the final analyses. 

The second part of the thesis is aiming at providing the theoretical background for the 

analysis. It relies on sources on corporate law and the Norwegian government explaining 

corporate governance in Norway, and the shape of the Norwegian quota law. It also relies on 

scientific articles and books explaining the theories behind quotas as well as agency theory, 

institutional theory and resource-dependency theory. Lastly, sources are used from empirical 

evidence of studies exploring the effect of gender diversity on corporate boards, as well as 

evidence on the effect of gender quota laws on boards. 
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In the third and fourth part of the thesis sources from scientific books and articles on 

econometric methods are used to provide the needed material and knowledge to choose the 

right methods for the empirical analysis. The data used in the different analyses are gathered 

from several online databases and the companies’ own annual reports, as well as statistical 

banks such as SSB. The final empirical analyses are done using two statistical analysis 

programs: RStudio and STATA SE17. 

It has been attempted to use many and variable sources throughout the thesis to provide the 

most comprehensive and complete material for the paper. When possible, several sides of one 

case have been presented to capture both negative and positive sides. This is meant to ensure 

that the theories and empirical research presented in the thesis are portrayed in the most 

truthful and diverse manner. 

The thesis’ data is heavily reliant on the information from databases. The databases used are 

all considered being legitimate sources for data collection, but there are still potential 

problems utilizing them. BoardEx which is used to find information on board members and 

managers relies on public domain information. It is a commercial database which quite 

possibly might suffer from poor data quality in the form of missing and incomplete data. 

When going through the collected data, some of the information was deemed questionable, 

such as the gender of a director. In those cases, other sources such as annual reports were 

used to correct the information. This indicates that there is a possibility that the data collected 

could include wrongfully estimated data that has not been spotted and corrected. The 

financial data of the company is found through another commercial database, Bureau Van 

Dijk’s Osiris database. This database is a collection of business records and could also consist 

of lacking or incomplete data. In cases where the data from any of the databases seem too 

questionable with no possible way of checking the validity, they are simply removed from the 

dataset. These potential problems are unavoidable when using secondary data but should be 

addressed. 

1.4 DELIMITATIONS 

The thesis presents three different theories that are often found to be used in the literature 

surrounding board diversity. They will not be presented to their full extent, as the focus will 

merely be to interpret what the effects of board diversity might be based on these different 
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theories. The theories are not meant to be questioned or tested throughout the thesis, but only 

act like a background for the discussion of the results from the empirical analysis.  

The main focus of this thesis is to show whether there is a possible economic argument for 

implementing a quota law to achieve gender balance on corporate boards. It will not argue the 

social aspects of the law in what it achieves within equality and social fairness, as well as the 

possible political pros and cons of its implementation. It might be briefly mentioned as an 

argument for the implementation of the law, but it is not something this thesis will further 

discuss. As the thesis wish to see the effects of the gender quota law, the only examined type 

of board diversity will be gender diversity. The age of the directors is included in the 

analysis, but it will not be discussed what effect it has on firm performance.  

The data is presented in part three together with discussions on the choice of dependent, 

independent and control variables. The variables chosen are based of the most common and 

relevant variables in the literature, but also the variables that were more easily obtainable. 

There are other variables that could have been included in the analysis, so the data used is not 

necessarily exhaustive. These variables were either unavailable or missing for several of the 

individuals, so they were excluded for the sake of the results. Furthermore, the data collected 

only includes publicly listed companies. This is because the quota law only affects these 

companies. Gathering data on LTDs would also prove to be more difficult, as they are private 

companies whose data are not as assessable.  

The chosen methods for the empirical analysis are provided in part four. It discusses the 

possible problems with the data, and which methods could prove best to solve them. The 

methods are explained purposely in a simple manner to ensure clear and precise descriptions 

of the methods whilst maintaining a focus on why the chosen methods should yield an 

appropriate result.  

The characteristics of the male and female directors analysed in the last part of the thesis are 

chosen based on the findings of previous literature, as well as the data that was accessible on 

the directors through the secondary sources. This sample does not include all the directors 

from the companies in the full dataset, as some of the data on the individual directors are 

missing or inaccessible.  
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1.5 THESIS OVERVIEW 

The thesis begins with an introduction where the motivation and objective of the paper is 

stated. This first part also introduces the approach and sources used in the thesis, as well as 

the paper’s delimitations. The second part presents the background and theory for the thesis. 

It includes a presentation of Norway regarding gender equality and corporate governance, as 

well as the possible motivations behind a quota law and board diversity presented though 

common theories. Lastly, it features previous literature on gender diversity and firm 

performance. Part 3 presents the process of data collection and choice of variables, as well as 

the descriptive statistics of the data. The methods chosen for the empirical analysis are 

discussed in section 4. The fifth part of the thesis includes the results of the methods used, the 

discussion of the results and the critiques of the methods used. At last, part 6 concludes and 

summarizes the results and discussions, and presents subjects for future research. 

Figure2: Thesis Structure 
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2.0 BACKGROUND, THEORY & LITERATURE 

2.1 NORWAY 

Norway is considered one of the most gender-equal countries in the world with 84.2 per cent 

of its gender gap closed. However, men are way more likely to hold managerial positions at 

64.4 percent, than women at 35.6 per cent (World Economic Forum, 2019). It is estimated 

that 20 per cent of the BNP growth in Norway from the 70s until today is due to an increase 

of working women (NHO, 2018). The gender’s different work affiliations in Norway today 

are largely related to the education and career choices that were made 20-40 years ago 

(OECD, 2017). Today, women are a larger subject to higher education compared to men. 

Women make up 63 per cent of all bachelor degrees and 58 per cent of the master degree 

graduates (SSB, 2016). This can be seen presented in figure 3. However, there are still 

systematic differences in the genders’ choice of education. Women still often choose the 

more traditionally female study paths of care and education (SSB, 2021). This could be 

largely due to the fact that a children’s choice of career is often influenced by their parents’ 

chosen career path (Helland & Wiborg, 2014). 

Figure 3: Higher Education for Men and Women in Norway (1983-2019) 

 
Data source: SSB 

1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019

Men with 4 years or less higher education Women with 4 years or  less higher  education

Men with more than 4 years of higher education Women with more than 4 years of higher education
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Oslo Stock Exchange (OSE) is Norway’s only regulated marketplace for trading of shares 

and other securities (Euronext). At the end of 2019, the exchange had a market value of NOK 

2,722 billion (Oslo Børs). In this period, the Norwegian Government accounted for 

approximately 25 % ownership on the stock exchange, making it the largest investor on OSE 

(Ministry of Trade, 2020). Large private investors will often take an active role in the 

companies they have invested in, including taking seats on the board. The Government on the 

other hand, has a policy of not being represented on the board, though they could still be 

represented on the nomination committee of the board (Knudsen & Norvik, 2014). 

2.1.1 CORPORATE GOVERNANCE 

The Norwegian Gender Quota Law ensures that approximately 40 per cent of the directors on 

the board elected by the general meeting, should be represented by each gender (Knudsen & 

Norvik, 2014). This only applies to public limited companies, called ASA, listed on the Oslo 

Stock Exchange (Eckbo et al., 2016). A common feature on Norwegian boards is employee 

representation through employee-elected directors. The main rule is that one-third of the 

board of directors or the corporate assembly, or both are elected by the employees. This 

means that it is common that one-third of the Norwegian boards consist of employee-elected 

directors, and two-thirds are elected by the shareholders (Knudsen & Norvik, 2014). The 

gender requirement rules are different for the employee representatives, but the general rule is 

that both sexes should be represented (Bekkemellem, 2009).  

All large companies are required by the Public Companies Act to have an audit committee. It 

cannot consist of the entire board of directors, and the majority of its members should be 

independent (NUES). It is also recommended that the board appoints a nomination committee 

set to find eligible candidates for the board, and a remuneration committee that proposes the 

board members’ remuneration. Some listed companies also choose to appoint other 

specialized committees within certain matters of interest like risk and corporate social 

responsibility. While most of the committees consist of board directors, the nomination 

committee must be independent of both the companies’ directors and management. Only one 

board member is allowed to be a member of the committee (Knudsen & Norvik, 2014). 
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2.2 MOTIVATIONS BEHIND A QUOTA LAW 

The announcement that Norway would impose a gender quota law on corporate boards 

shocked Norway, as well as the world, when it was announced in 2002. While quota laws 

were not a new phenomenon, a quota like this for the business world was revolutionary and 

the first of its kind. Even though it met protests from Norwegian businesses and the business 

community, it was still implemented in 2006 with businesses having two years to comply 

(Huse & Seierstad, 2013). The law also had a snowball effect on other countries in Europe. 

Fourteen other countries established their own quota laws, while instituted voluntary codes 

were implemented in seventeen countries (Terjesen et al., 2015).  

The literature on quota cites several motivations behind the implementation of quotas. The 

two most frequently mentioned are utility and justice. While the latter covers the injustice of 

social inequality, utility deals with achieving the best outcome economically for society or an 

organization (Terjesen & Sealy, 2016). Utility is often just called the “business case”, as it is 

usually the perspective that a quota should be good for business. There are conflicting 

opinions on the focus of utility and how it should be measured. Some of the possible 

measurements could be talent, creativity, innovation, risk, financial performance and/or 

stakeholder relationships. For all of these criteria, the evidence regarding the impact of 

gender diversity is mixed (Tienari et al., 2009).   

Many opponents of quota laws on boards claim that it causes a less qualified board, as more 

competent members are rejected for less adequate candidates to fulfil the quota. There are 

also found evidence that higher level of monitoring from an increase of female directors 

could potentially decrease shareholder value (Almazan & Suarez, 2003a). Furthermore, 

research on (Female) diversity finds that heterogeneity in the workplace could lead to 

increased conflict, worse communication and lower performance overall, compared to 

homogenous workplaces (DiTomaso et al., 2007).  

On the other hand, there also exist findings on the positive effects of gender diversity in 

board rooms. One of these findings are that women often have less attendance problems than 

men (Renée B Adams & Ferreira, 2009). There is also found evidence that gender diversity 

affects the mediators of firm performance through board task performance (Nielsen et al., 

2008) and innovation (DiTomaso et al., 2007; T. Miller & del Carmen Triana, 2009). Nekhili 
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et al. (2020) found that the appointment of more female directors and audit committee 

members caused lower audit fees, as the monitoring effectiveness improved. Findings also 

suggest that gender diversity ensures that the institutions interests are prioritized over 

personal agendas (Proença et al., 2020).  

Regarding the justice case of quota implementation, it seems just that all demographic groups 

from society are represented equally. As women consists of half of the population, they 

should also have the possibility to have half of the power (Dahlerup, 2002). At the same time, 

it could also be argued that it is unjust that someone with potentially less qualifications and 

experience is picked over someone better suited based on meeting a quota.  

There are several possible reasons why there exists a low representation of women in some 

specific areas, and why quota laws might be a solution. Social identity theory explains how 

individuals are more able to understand and recognise other individuals similar to themselves 

(O’Reilly et al., 1989). This is why it is likely that we see high homogenous tendencies on 

boards, where men could be inclined to recruit other men as it is more likely that they are 

similar to themselves. It is also unclear whether more women on the board makes it more 

diverse. A study done on Swedish boards not having to comply to gender quotas, show that 

women on these boards are very different to the women in the general population. These 

women were found to having similar personal attributes to their male colleagues (Adams & 

Funk, 2012). 

When the Norwegian business community protested the implementation of the new quota 

law, the listed companies were given the possibility to prove that there was not a need for 

hard regulations by having two years to achieve gender balance. The companies failed to do 

this, as the female proportion two years later only reached 16 per cent (Machold et al., 2013). 

This could have indicated that the number of qualified women was lacking, but all of the 

listed companies did manage to reach the required number of female directors to comply with 

the law three years later (Huse & Seierstad, 2013). When the law was debated, it was also 

discussed if a potential extended effect could be that more women were recruited for top 

management positions, as the women on the board could make potential female candidates 

more visible (Riise, 2018).  
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2.3 THEORY 

2.3.1 AGENCY THEORY 

An agency relationship arises when we have one part, the agent, acting on behalf of the other, 

called the principal. The agent and the principal are both interested in maximising their utility 

level, but by doing so, the agent might not always end up working in the interest of the 

principal. This is a conflict of interest between the parts, known as the agency problem (Ross, 

1973). To ensure that the agent does not only pursue their own agenda, there needs to exist 

some kind of checks and balances. One of the methods used for this is monitoring (Hart, 

1995).  

Shareholders of a company may choose to elect a board of directors to act on their behalf, to 

monitor the top management’s decisions to make sure that they do not act opportunistically 

(Fama & Jensen, 1998). The board may consist of both executive directors, who has direct 

connections to the company, and nonexecutive directors, from outside of the company. The 

nonexecutive directors exist to ensure that the board stays independent from the management, 

by not having executives monitoring their own management. Though there needs to be a 

balance of both parts, as the nonexecutives lack the personal gains from improvements of 

firm performance (Hart, 1995).  

The board of directors are seen as an information system organizations can choose to invest 

in to control for agent opportunism. When boards provide richer information, the 

management are more likely to engage in actions that are conforming with the interests of the 

stakeholders. The number of board meetings, board members’ tenure and board member’s 

managerial and industrial experience all have an effect on the quality of the board’s 

information (Eisenhardt, 1989). The board of directors practice monitoring by evaluating firm 

performance, ensuring business strategies as well as firing, hiring and deciding on the 

remuneration of the management (Fama & Jensen, 1998). A board with the right mix of 

experience and talent to best evaluate management and exercise business strategy, provides 

the shareholders with the best monitoring functions (Fama & Jensen, 1998; Hillman & 

Dalziel, 2003).  
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Looking at board diversity in the light of agency theory, it could be suggested that an increase 

of board diversity could lead to a more independent board. Board members of a different 

gender, ethnicity or age could also bring new expertise, background and perspective than the 

traditional board members. This could potentially lead to a board with better monitoring 

functions (Carter et al., 2003; Ntim, 2015).  

2.3.2 INSTITUTIONAL THEORY 

Institutionalization is the concept that social processes and expectations develop rules for 

how an organization or society should think or act. The theory has been commonly used as a 

lens to study organizations, and how they are impacted by sociocultural expectations (Meyer 

& Rowan, 1977; Scott, 2013). Earlier studies focused on how the organizational structures 

and behaviour were defined, and what caused the homogeneity in how behaviour and 

practices were adopted. Some scholars believe that it is an effect of isomorphism, and that 

organizations will try to imitate other organizations’ actions out of habit or social obligation 

rather than optimising their own decisions or practices. Other reasons could be that it is 

demanded by legal or rule-like frameworks, or that if the organization fails to conform to the 

norms and practices, they could face illegitimacy (DiMaggio & Powell, 1983; Meyer & 

Rowan, 1977).  

The demands for change in a firm could be to address inefficiencies in its operations, social 

matters, or both. The firm therefore also expect to see gains in the form of economic or social 

performances from complying to the requirements. In terms of the societal expectation of 

equal opportunities for both genders, one would assume that an organization working for 

equality could gain a better reputation and legitimacy. On the other hand, a firm not 

complying to these expectations could see reputational losses and public criticism (Meyer & 

Rowan, 1977). While there has been seen great developments in some areas of society, such 

as politics, little has happened in the areas of the upper echelons of firms. Newer research on 

institutional theory suggests that organizations could be able to avoid and resist the 

expectations from institutions (Scott, 2013). 

Newer studies are looking at how and why organizations do not adapt and react equally to the 

demands of the institution (Greenwood et al., 2011). Various attributes of an organization 

have been proposed to affect an organization’s willingness and capability to comply to the 
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pressures of society (C. Oliver, 1991). Some of the characteristics mentioned are size, 

structural position in the market and visibility to the public. The more exposed and visible a 

firm is to the public the more likely it is to be held accountable and penalised for not meeting 

the demands, and therefore also more motivated to comply (Goodstein, 1994; Ingram & 

Simons, 1995).  

2.3.3 RESOURCE-DEPENDENCY THEORY 

Resource-dependency theory studies how organizational behaviour is affected by the 

organization’s dependency on other entities who holds important resources (Pfeffer & 

Salancik, 1978). To survive an organization is dependent on its environment, which further 

increases costs and challenges for the organization (Pfeffer, 1972). An organization could 

establish links with external entities to obtain resources, avoid strong dependency and reduce 

its costs. One type of these external linkage mechanisms is the board of directors. Skilled 

directors with influence and connections to external sources is a valuable resource for the 

firm, and provides dependency (Pfeffer & Salancik, 1978).  

According to Pfeffer and Salancik (1978), an organization achieves three beneficial resources 

from the board of directors: advice and counsel, legitimacy and connection and access to 

information and elements outside the firm. The board provides their firm with advice 

surrounding strategic decisions (Mizruchi, 1983), legitimacy through responding to the 

demands and expectations from key constituents (Suchman, 1995), and a channel for valuable 

information between other boards and firms (Burt, 1980). 

Several firms have started seeking out to achieve more diverse boards, in terms of age, 

gender and race. A more diverse group of people gives a broader range of perspectives and a 

wider information research (Watson et al., 1993), but also less effective decision making, 

worsened communication and increased conflict (Miller et al., 1998). As established in the 

section on institutional theory, several stakeholders surrounding firms demand more gender 

diverse boards (Browder, 1995). By including more women on their boards, firms could 

increase their reputation, credibility and legitimacy in the market (Daily & Schwenk, 1996).  

Finally, women on boards could form different linkages to the firm than men. Women are for 

instance the main consumers, making 88 percent of all purchases, giving them insight on the 
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mind of other consumers in ways most men cannot match (Kanner, 2004). Women in 

management and on board also serve as role models to female employees and signals their 

possible career opportunities in the company (Mattis, 1993; Milliken & Martins, 1996).  

2.4 FORMER EMPIRICAL LITERATURE 

According to the theories on agents, institutionalization and resource-dependency boards 

should experience better monitoring, legitimacy and independency from the environment in 

the form of increased resources through a more diverse board. This should possibly introduce 

a positive effect from having more women on the board. A quota is often introduced on the 

background of either justice or utility. For the quota to fulfil the criteria of utility it should 

achieve the best economic outcome for society or an organization. A quota law could 

therefore be deemed successful if it brings a positive economic effect on firms.  

2.4.1 FEMALE BOARD REPRESENTATION AND FIRM PERFORMANCE 

Several studies have looked at the correlation between gender diversity and firm 

performance, but with varying results. It seems to depend on where the data sample is 

collected from, and if accounting performance or market-based performance is used to 

explain firm performance. Gregory-Smith et al. (2014) uses both market-based and 

accounting based measures on a UK sample to see how gender diverse board affect firm 

performance but fails to find any significant evidence of an effect. This is also the results 

Rose (2007) finds from his sample of Danish firms using Tobin’s Q.  

Campbell and Minguez-Vera (2008) used Tobin’s Q to measure firm value in their sample of 

Spanish firms. They found that the percentage of women on the boards impacted the firm 

value positively, while just the presence of women had no significant impact. Tobin’s Q is 

also used in Li and Chen’s (2018) study of Chinese firms. They find that when the firm size 

is under a critical value, the female proportion affects the market value of the firm positively, 

though when the size exceeds this value, it has a negative impact. A study on another 

developing Asian country, Sri Lanka, found that a firm’s proportion of women on board 

affects the firm value negatively (Wellalage & Locke, 2013).  

Julizaerma and Sori (2012) looks at another developing Asian country, Malaysia, but uses 

ROA as the measure for firm performance. They find a positive association between gender 
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diversity and the performance measure. A study on Turkish firms using accounting-based 

measures yield similar results, with gender diversity affecting the performance positively for 

average or above-average performing firms (Solakoglu, 2013). Smith et al. (2006) 

investigates Danish firms’ performance, also using ROA as measurement. They find that the 

employee-elected female members of the board have a positive effect on firm performance, 

while the effect for the shareholder elected directors is the opposite. Similarly, to a lot of 

European firms, it is found that a significant part of the latter-mentioned directors have 

family ties to the owner.  

Green and Homroy (2018) find that UK female directors have a moderately positive impact 

on performance. They also look at female committee members as a proxy variable for the 

female director’s active role on the board. The effect of these committee members shows a 

more meaningful economic impact on ROA than the percentage of female directors. In their 

French sample, Bennouri et al. (2018) uses both market-based and accounting-based 

measures to study gender diversity’s effect on firm performance. They find that ROA 

increases with female directorship, while Tobin’s Q decreases. Adams and Ferreira (2009) 

also use both measures. Their findings show that a more gender diverse board has a positive 

impact on the firm performance in weak-governed firms, but negatively in firms already well-

governed. This is consistent with the theories that gender-diverse boards increase monitoring, 

but that too much monitoring could end up decreasing shareholder value (Adams & Ferreira, 

2007; Almazan & Suarez, 2003b). 

2.4.2 THE EFFECT OF QUOTA LAWS 

After Norway introduced their quota law on board gender diversity, several European 

countries followed. The introductions of all these new legislations provide researchers with 

the opportunity to study the causal effects of gender quotas as quasi-natural experiments. 

Former evidence on female representation’s impact on firm performance lacks a consensus as 

the results are so mixed. For the research prior to the quota, there is also unclear causality2. 

Do firms who perform good or badly increase their number of female directors or do firms 

with more female directors perform better or worse. Research using quota laws could 

 

2 Causality is explained further in part 2.4.1 



 18 

 

possibly minimize the presence of reverse causality as the law is the main reason why female 

directors are appointed to the board. 

The earliest and largest amount of research is done using the Norwegian quota law, which is 

natural as it was the predecessor to all the other quota laws. Ahern and Dittmar’s (2011) 

paper introduced some of the earlier research looking to find exogenous changes to 

Norwegian corporate boards following the implementation of the law. They find that there 

was a substantial decline in firm’s Tobin’s Q already from 2003, when the quota law was first 

announced. The stock prices of the firms also decreased, particularly affecting the share value 

of firms that had no female directors prior to the announcement. These findings were 

consistent with the fear that imposing constraints on the firm’s choice of directors could lead 

to a large decline in values, as it contests the idea that a director is chosen to maximise 

shareholder value. Furthermore, they found that the new female directors had less CEO 

experience and were younger than the existing directors they replaced.  

Matsa and Miller (2013) find similar results while examining the Norwegian quota law 

comparing the affected firms with other Nordic companies unaffected by the reform. Their 

findings show that corporate profitability declined after the quota was passed. In the same 

period, they found that the level of employment was rising, while layoffs were less common. 

Negative effect on the firm value is also found in the paper by Bøhren and Staubo (2016). 

They also look at how female directors impact board independence. Female directors are 

found to be independent much more often than the male directors, as a radical forced change 

in a board’s gender mix is found to produce a strong increase in board independence. This 

had a particularly large effect on smaller, profitable firms with fewer female directors. For 

these firms the shock of the law reduced firm value especially, suggesting these companies 

had a greater need of advice from dependent directors, and less need of monitoring from 

independent directors. Furthermore, boards with a greater change in the gender balance after 

the reform were in general found to perform worse, similarly to Ahern and Dittmar’s (2011) 

findings.  

Yang et al. (2019) examines the causal effects of the quota law in Norway using control 

groups from Finland, Sweden and Denmark. They find evidence that the Norwegian quota 

has a performance-reducing effect, especially regarding accounting-based measures. 

Furthermore, they find that the quota law has an effect on both board structure and firm risk. 
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The gender-balanced boards is found to have a risk-reducing effect for both systematic and 

idiosyncratic risk. There is not found a change in the age or nationality of board members as 

an effect of the gender quota, but it is associated with a slight increase in the board’s average 

educational level.  

While most results show that the Norwegian gender quota law has had a negative effect on 

the companies’ value, there are also other findings. Dale-Olsen et al. (2013) applies 

difference-in-difference approaches to accounting data on PLCs and LTDs in Norway during 

the period 2003-2007 when Norwegian listed firms were starting to comply to the quota law. 

They failed to find that the reform had any significant results on firm performance. This 

could either have been due to the influence of the new women not being strong enough in the 

short-run period, or that the women replacing the men were not bringing any notable new 

resources to the board that could positively impact firm performance.  

Studies have also formerly looked at how the gender quota law affects female leadership. 

Wang and Kelan (2013) investigated whether the quota law influenced the likelihood of 

women obtaining leadership roles such as board chairs and CEOs. They found that the law 

did have a positive effect on the presence of women in leadership positions. Furthermore, 

they criticise the voluntary phase before the law was implemented in Norway, as the women 

being recruited in this period was found to be younger and less independent. This may have 

contributed to the negative firm performance.  

Recently, researchers have also looked at the effects of the gender quota laws implemented 

outside of Norway. Mazzotta and Ferraro (2020) studied Italian listed banks in the period 

2008-2014, which includes the implementation of the gender quota law in 2011 and the 

financial crisis from 2011-2014. They find that the gender diversity had a positive impact on 

bank performance. Furthermore, they found evidence that the increased presence of women 

was especially valuable for the banks during the financial crisis. Comi et al. (2020) also 

examines Italy, as well as France and Spain. They cannot seem to find any significant effect 

from the regulation in France and Spain, but the firm productivity increases significantly in 

Italy.  

To conclude, the evidence on quota laws is repeatedly showing that the law has a 

performance-reducing effect, especially for the firms that experienced greater changes in the 
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gender balance of the board. It is shown to increase the board’s level of independence and 

therefore also its monitoring functions, but for some firms these levels are more harmful than 

beneficial. Furthermore, it was investigated how the law affects board composition and the 

characteristics of female directors. Early research found that the new female directors were 

younger and less experienced than the male directors they replaced to comply with the law. 

One of the papers blame this on the recruitment of women in the earlier voluntary phase from 

2003 to 2005. On the other hand, the quota law was found to lift the educational level of the 

board, as the female directors often were found to have higher education than the men they 

replaced. Additionally, there is provided some proof that the quota law has a spill-over effect 

on the number of women in management positions.  
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3.0 DATA  

3.1 DATA COLLECTION 

Board data was collected from BoardEX through Wharton Research Data Services. As this 

thesis aims to look at the results of the years after the companies to comply to the law in 

2008, the data collected is from 2009-2019. I have decided to not include the year 2008 

because of the potential effect the financial crisis had on firm performance this year. In the 

cases where data on board members from BoardEX was missing or somewhat unclear, it was 

supplemented with information from the firms’ annual reports or other Internet sources such 

as Skattelisten.no and Proff.no. The information on the board members from both BoardEX 

and the annual reports differed from company to company, which made it difficult to obtain 

data which was consistent for all the firms. This was especially difficult with information 

such as age, education and whether the director was independent, employee-elected or an 

executive. 

The firms’ financial and accounting data was mainly obtained through Osiris, while some 

missing year data was also found through the annual reports of the companies. If it was not 

possible to obtain the firm’s financial data, it was removed from the sample. The sample 

consists of only listed Norwegian firms, with some firms listed throughout the whole period, 

while some either exit or enter the exchange during the period. This is due to the small 

sample of firms surviving the whole period of eleven years, as well as the survivorship bias. 

Not including companies going bankrupt or being de-listed could give overly optimistic 

results or false belief of successes. The sample ends up consisting of 108 different firms over 

11 years, whereas 33 firms are consistent throughout the sample.  

3.2 VARIABLES 

3.2.1 DEPENDENT VARIABLE 

As the aim is to measure the firm performance, this should reflect the dependent variable. As 

seen in part 2.4 on former literature, there is no general way of measuring the value. The two 

most common measures are Tobin’s Q and return on assets (ROA). The return on assets 

measures how successfully a company is able to use their assets to generate a profit (Franklin 
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et al., 2019). The short-comings of accounting-based measures such as ROA, is its sensitivity 

to changes in accounting practices. It means it is best for measuring short-run performances 

and could be sensitive to short-term management manipulation (Bhagat & Jefferis Jr, 2002).  

Tobin’s Q is a market-based measure and concludes whether a company is over- or 

undervalued. A ratio higher than 1 suggests that the market value of the firm’s assets is 

higher than the book value and thus overvalued. The ratio has been criticized for not 

measuring firm performance. The theorical and empirical analysis by Dybvig and Warachka  

(2011) found that underinvestment increases rather than decreases the ratio and is therefore 

affected by endogeneity. Bartlett and Partnoy (2020) also heavily criticizes what they call the 

misuse of Tobin’s Q in corporate law and governance studies. They indicate that the use of 

the ratio produces biased estimates based off omitted assets and other firm-specific details 

that could systematically alter the ratio.  

Even though the use of Tobin’s Q in studies of corporate governance is critiqued, it is still 

considered to be the best option by most scholars in this research area. By using the same 

measure of firm performance as the majority of the literature on the topic, the results of this 

thesis will be easier to compare to previous studies. Therefore, Tobin’s Q will be used as the 

dependent variable in this paper as well. It is measured as the market value of the firm 

divided by the total asset value of the firm.  

3.2.2 INDEPENDENT VARIABLE 

The intention of this thesis is to uncover whether there is a difference in how female and male 

board representation affect firm performance. This is represented with an independent 

variable measuring gender diversity through the percentage of female directors on the board 

of directors. 

A common gender difference often recognized between women and men, is the level of risk 

aversity. Beckmann and Menkhoff (2008) used a sample of fund managers to see if the 

female managers would differ from their male counterparts in matters of risk. They found 

that they are more risk averse than men in the same profession, as well as less competitive. 

On the other hand, Adams and Funk (2012) found some different results looking at 

boardrooms in Sweden. They found evidence that the women on the Swedish boards were on 
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average more risk-loving than their male co-workers. While it is unclear what might be clear 

behavioural differences between men and women, there is evidence that an increase of gender 

diversity affects firm performance. 

Previous literature has shown both positive and negative effects from a higher level of gender 

diversity on boards. Li and Chen (2018) argue that their positive results might reveal that a 

gender diverse board increase firm performance because it enhances the competence profile 

of the board. Miller and del Carmen Triana (2009) presents evidence that gender diversity 

increases the firm’s innovation and thus also firm performance. Adams and Ferreira (2009) 

presents the idea that weak-governed firms could benefit from the increased monitoring that 

gender diversity brings, while firms with better management could experience negative 

effects from over-monitoring. Smith et al. (2006) suggest that female board members’ family 

ties could be significant for the negative effect on firm performance.  

3.2.3 CONTROL VARIABLES 

Firm Characteristics 

Stock Price Volatility 

Stock price volatility is used to describe the variation in a trading asset’s price over time. 

Large fluctuations of a stock price over time measured in volatility could mean that there 

exists higher risk or uncertainty around the traded asset. Shares with great volatility may turn 

out to be more profitable, but by investing in volatile shares you also risk larger losses 

(Kotze, 2005). Stock price volatility is in this paper used as a proxy for firm risk. 

Stakeholders of a company are shown to often benefit from a lower firm risk level (Cornell & 

Shapiro, 1987). Bettis and Mahajan (1985) find that firms with lower risk levels face lower 

levels of profitability. The stock price volatility is in this paper estimated using monthly 

closing prices of the companies for each year.  

Firm Size 

A number of papers have looked at the relationship between firm size and performance. As 

one of the first papers on the matter, Hall and Weiss (1967) found a positive relation between 

firm size and performance on their sample of Fortune 500 firms. This is the same result 
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Majumdar (1997) finds in his sample of 1020 Indian firms, but the larger firms were found to 

be less productive than the smaller firms. Serrasqueiro and Nunes (2008) uses a sample of 

small and medium-sized Portuguese companies, where it shows that performance is 

positively related to size. On the contrary, Whittington (1980) found that larger firms are less 

profitable than smaller firms, but in return more stable. Ammar et al. (2003) find that there is 

a positive relation between firm size and profitability, but this drops when firm size is larger 

than a critical value. Furthermore, it is argued that larger-sized companies often have a bigger 

market share, which would make it possible to gain a higher profit than smaller companies 

(Doğan, 2013). 

The majority of studies find a positive relation between the two, but it might not be a total 

consensus in the ways which firm size affects firm performance from the empirical evidence. 

Though there does seem to be a general understanding that the size of a company has an 

effect on its performance. The indicators used to measure firm size, differs between the 

existing papers. The majority seems to use total assets, total sales or number of employees. 

This thesis will be using total assets in line with the work by Hall and Weiss (1967) and 

Serrasqueiro and Nunes (2008). The use of assets is superior to the alternative methods 

because the size and growth of a company are limited by the difficulty of financing large 

assets. The variable is expressed as a natural logarithm as it makes it easier to compare 

between firms (Hall & Weiss, 1967).  

Leverage Ratio 

In their theorem, Modigliani and Miller (1958) produces the idea that in a perfect market 

without taxes, capital structure has no impact on firm value. In a market where taxes do exist, 

it will have an impact, as debt payment bring tax advantages. Theories on agency cost and 

free-cash-flow also indicate that capital structure influences firm performance. An increase in 

leverage could lead to a decrease in agency costs of debt, which in turn improves firm 

performance (Jensen & Meckling, 1976).  

Ilyukhin’s (2015) sample of Russian companies show that impact of leverage on firm 

performance is negative. Ibhagui and Olokoyo (2018) uses firm size as a threshold variable 

when they examine the links between firm performance and leverage. They find that the 

negative effect of leverage is most significant for smaller-sized firms, but the effect 
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diminishes when a firm grows bigger. The paper by Iqbal and Usman (2018) show that the 

amount of leverage also affects firm performance, and that it has a positive impact if debts do 

not exceed the amount of equity. The debt-to-equity ratio is used to measure the leverage 

ratio, which is calculated by dividing the total liabilities of the company by the shareholder 

funds.  

Age  

The impact of a firm’s age has gained momentum and visibility lately in fields of research. 

Loderer and Waelchli (2010) introduce evidence that as firms age, their profitability declines. 

They theorize that it reflects how organizations turn more rigid over time as firms focus more 

on the management of the existing assets, rather than innovation and R&D. Bianchini et al. 

(2015) find evidence that younger firms have a stronger negative relationship between 

corporate governance and innovation, than older firms. This suggests that younger firms 

favour short-termism rather than long-term risky innovation strategies. In his sample of 

Indian Firms, Majumdar (1997) finds that the older firms are more productive than younger 

firms, but less profitable.  

Board Characteristics 

Board Size 

Theoretically, a larger board could be supported by agency and resource-dependency theory. 

When you increase the number of directors, you could be provided with more people that 

could possibly help monitor and control the management. A larger board could also 

potentially bring a wider variety of expertise, knowledge and connection to scarcer resources 

because of increased connections. Stewardship theory would suggest otherwise, as it 

theorizes that managers who are left alone act responsibly over the assets they control. 

Hermalin and Weisbach (2003) suggest that a too large board could increase the risk of 

agency problems in the form of directors free-riding and that some board members could 

have a symbolic effect, such as tokenism, instead of being a part of the management process. 

Literature on the matter suggests that boards larger than a given size could be less effective, 

as it is hard for all directors to function properly and express their opinions (Jensen, 1993; 

Lipton & Lorsch, 1992). This is largely supported by empirical evidence, where a number of 
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six directors seems to be the ideal limit (Bennedsen et al., 2008; Garg, 2007). Though most 

evidence show similar results, there is also contradicting evidence who favours the resource-

dependency prospect. Larger boards were found to give great value to firms that required 

more advice and more likely to understand and respond to different stakeholder’s demands 

(Coles et al., 2008; Pearce & Zahra, 1992). This evidence suggest that board size clearly has 

some kind of effect on firm performance. It is included as a control variable in line with 

former empirical literature as the number of directors on the board the given year. 

Board Age 

In reference to the research on board diversity and refreshment, age has also become a hot 

topic. Older directors often bring more executive and board experience as members of the 

board, but it is also a fear that lack of refreshment and age diversity could stifle the firm. 

Bringing in younger executives to the board might bring new skills, knowledge and 

perspectives, than with a heterogenous aged crowd of directors (Caroll, 2018). Empirical 

evidence conducted by Wegge et al. (2008) finds that age diversity has a role in the 

performance of the company. McIntyre et al. (2007) studied it further and found that a 

moderate level of variation gives a higher performance than a lower level, but performance 

also increases with the average age of directors. Board age is included in the regressions as 

the average age of the board the given year.  

Dummy Variables 

Industries 

Industry dummy variables are often included in empirical studies to control for industry 

effects. They could be important to add as the variation in female representation across the 

industries of the firms in the sample could affect the results. Even though women are nearly 

as represented as men in the Norwegian workforce, it is divided which sectors and industries 

the genders are working in. Women are more prone to work in health care and education, 

while men are overrepresented in manufacturing and construction. Women are also highly 

overrepresented in the public sector (SSB, 2021). Figure 4 illustrates the number of men and 

women employed in the different industries the companies in the sample are operating in. 
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Female directors on the boards of a firm in an industry that have a high percentage of female 

workers might experience that it is easier to establish themselves on the board. Gardiner and 

Tiggemann (1999) looked at how working as a female in a male-dominated industry could 

impact the leader style and stress levels differently from working in a female-dominated 

industry. Their findings showed that in the female-dominated industries, the men and 

women’s leadership style and task style differed greatly, while the managers in the male-

dominated industries acted more similarly across both genders. They also found that women 

in male-dominated industries could feel more pressure compared to men in the same 

industries, as well as men and women in female-dominated industries. The industries of the 

companies in the sample were identified through their NACE class identifier found in the 

ORBIS report. 

Figure 4: The Number of Norwegian Men and Women (15-74 years) by Industries, 2019 

 

Chair Gender 

The chair of the board is the leader and representative of the board. His or her job is to make 

sure that the board is effective as the highest decision-making body in the company. One way 

of making sure of this is ensuring that the company has quality inputs, where the right human 

capital is crucial (Shekshnia, 2018). The gender of the chair is also found to have a possible 

effect on the role and leadership attributes of the head of the board. Palvia et al. (2020) found 

evidence that female leadership on boards was related to better performance in the financial 

industry, suggesting it was leading to less risky corporate outcomes. It is also suggested that 

female chairs are better at prioritizing relationships and advancement within the group, rather 
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than personal gains (Tuliao & Chen, 2017). Dula et al. (2020) emphasises that these 

improved board dynamics might only be present if there exists a critical mass of female 

directors on the board. It is also found that chairwomen are more likely to have a better 

collaborative relationship with female CEOs compared to chairmen (A. G. Oliver et al., 

2018). 

Chief Gender 

The gender of the top management of the company could similarly to board members and 

chairs bring special attributes to the leadership, which in turn could affect how the firm 

performs. Fieldwork has shown that it exists gender differences in the managerial behaviour 

tendencies. The female management style is often characterised with an emphasis on 

inclusion and collaboration, while renouncing the hierarchical style (Helgesen, 1990; 

Rosener, 1998). They often share their power in a democratic and participatory way, which 

promotes sharing of task-relevant information (Dalton & Daily, 2003; Eagly & Johnson, 

1990). The effect of gender diversity in top management has also been studied in the 

literature. Dezsö and Ross (2012) found that a firm generates more economic value when 

they have at least one woman in their top management team, which increases with innovation 

intensity. The gender diversity in the top management is presented with a dummy that is one 

if one of the top managers is a woman (CEO, CFO or COO).  

Year 

Dummy variables for years are included in the analysis to control for any effects linked to a 

specific year. Any events that are year specific should be captured by this dummy.  

3.3 SUMMARY STATISTICS 

Table 1 show the summary statistics including mean, standard deviation, minimum value and 

maximum value for all firms across the entire time period (2009-2019), while table 3 show 

how the mean changes for each variable every year in the sample period. The Tobin’s Q of 

the firms fluctuate between 0.62 at the lowest to 0.81 at the highest, with a total average of 

0.73. The average ROA throughout the period, is mostly positive with only three negative 

years: 2012, 2013 and 2017. The firms in the full sample period have an average ROA of 

0.02. 
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The firm’s leverage ratio mostly stays between 2 and 3 throughout the period, except for a 

peak in 2019. This is due to a few firms having higher ratios. The logarithm of stock price 

volatility has an average of 1.81 over the full period. This variable seems to have a downward 

trend starting at 2.54 in 2009 and ending at 1.53 at the end of the period. It suggests that the 

Norwegian market was more volatile at the beginning of the period, before it stabilizes more 

at the end of the period. This could very well be due to the financial crisis in 2008, but there 

is also the possibility that it could be linked partly to the market’s reaction to the quota law. 

The logarithm of total assets remains steady throughout the period.  

Table 1: Summary Statistics 

 

The percentage of female directors holds an average of 41 % throughout the period, which is 

obviously from the influence of the quota law. There is the slightest increase in the share of 

women during the period with the lowest average of 38.49 % in 2009 compared to the highest 

average of 42.09 % in 2019. The average number of directors on the boards in the sample is 

steady at around 6.67 throughout the period, while the number of women on the board goes 
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from 2.52 to 2.87. This suggests that men on the board are still being replaced with women. 

The average age of the directors on the board is 54.06 throughout the period, but this also 

seems to have a slight increase over the years from 52.30 in 2009 to 55.01 in 2019. Literature 

on the Norwegian quota law often show that the average age of the board decreases in the 

years just before and during the years after the law was implemented, as the share of female 

board directors increases. It seems that this trend changes for in the period after the law’s 

implementation.  

The dummy showing whether the chair is a woman has a mean of 0.10 for the full period, 

though it fluctuates between 0.04 and 0.13 in the full period. Though the amount of 

chairwomen is low in 2009, it remains quite stable around 0.10 for the rest of the period. The 

percentage of companies with a woman in the top management positions averages at 18 %, 

but there is clearly an upward trend during the period. The lowest percentage of female chiefs 

are found in 2010 and 2011, while 1/4 of the companies in the sample has a woman in their 

top management in the years at the end of the period.  

Table 2: Firms by Industry 

 

The average percentage of female employees by industry in the period is 26.58. There is a 

slight increase from the beginning to the end of the period, but it is clear that the industries 
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the companies are operating in are quite male dominated. Table 3 show the different 

industries found in the sample, as well as the number of companies in each industry. The 

biggest industries are manufacturing, mining and quarrying, transport and storage, and 

financial and insurance activities. Looking at figure 4 in part 3.2, it is clear that most of these 

industries are highly male dominated, except for the latter one surrounding financial and 

insurance activities.  
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Table 3: Mean Statistics by Year 
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4.0 METHODOLOGY 

4.1 LINEAR REGRESSIONS 

4.1.1 POOLED OLS 

First, a multivariate linear regression using Pooled OLS is performed. This model pool data 

on different units together before an ordinary least squares regression is run. The model has 

constant coefficients for both intercepts and beta. Pooled OLS is often used on random 

samples from a population at different points in time. It differs from a single random sample 

as the observations could end up not being identically distributed (Wooldridge, 2009). One 

way of allowing the intercepts to have a different value in each period, is by including time 

dummies. The pooled model is presented with the following equation: 

𝑃𝑒𝑟𝑓 = 𝛽 + 𝛽 𝑋 + 𝛿𝑊 + 𝛾𝐼 + 𝑇 +  𝜀. 

Where 𝑃𝑒𝑟𝑓  presents the firm performance of firm i in year t, presented by Tobin’s Q. 𝑋  is 

the percentage of female directors on the board of the given firm, 𝑊  denotes the set of 

control variables with a potential effect on firm performance, 𝑇  is the time dummies 

controlling for time effects and 𝐼  present the industry dummies. A potential problem with 

the OLS model is that it does not take into consideration that there could be possible 

heterogeneity between the firms in the sample. If this unobserved heterogeneity is correlated 

with an observed regressor, the model is biased (Wooldridge, 2009). 

4.1.2 UNOBSERVED EFFECTS 

To control for this unobserved heterogeneity, it is possible to construct a model which 

estimates unobserved effects. The unobserved heterogeneity which is time-constant can with 

these models be removed from the data. This can be done by considering either a fixed 

effects estimator or a first difference estimator. The estimators use two different methods to 

control for the unobserved effects: differencing the data and time-demeaning. Both estimators 

make it possible to control for the omitted variables that varies across the entities in the 

dataset, but that does not change over time. For this study, it means that the models can 

account for firm-specific effects that are unobservable, such as firm complexity. (Coles et al., 
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2008) found that Tobin’s Q increases with the board size of more complex firms, while it 

decreased for less complex firms. These findings suggest that there is reason to believe it is 

necessary to account for such unobserved effects. 

The fixed effects model often includes many dummy variables to make it possible to control 

for the heterogeneity between the entities in the sample. This could be problematic as the 

number of independent observations decreases as the model consumes several degrees of 

freedom. With the potential lack of enough observations, one might experience a less relevant 

statistical analysis (Hausman, 1978).  

The random effects model is another way of controlling for unobserved effects. This model 

allows the unobserved effects to vary across individuals. It is used to control for unobserved 

heterogeneity that is constant over time and uncorrelated with the independent variables. The 

assumption for the model is that there is no correlation between the unobserved effects and 

the explanatory variables, which allows for explanatory variables that are constant over time, 

but not for the individual (Wooldridge, 2009). The models are constructed similarly to the 

pooled OLS estimation, but with the added unobserved firm-fixed effect 𝛼 : 

𝑃𝑒𝑟𝑓 = 𝛼 + 𝛽𝑋 + 𝛿𝑊 + 𝛾𝐼 + 𝑇 +  𝜀. 

Fixed effects are found to be a more powerful tool for estimating the ceteris paribus effects as 

it allows for correlation between the unobserved effects and the explanatory variables, but 

random effects are preferred in certain situations. The main reason being if the key 

explanatory variable in the analysis does not change over time. The most normal practice 

among researchers is to apply and run models with both fixed effects and random effects 

before running a Hausman specification test. It tests whether the coefficients for the time-

varying variables are statistically significantly different in the two different models. The null 

hypothesis of the test suggest that the coefficients of the models are so similar that it does not 

matter which model is used, which means one normally uses the random effects model. If it is 

rejected, it would mean that the assumptions for random effects does not hold and you use a 

fixed effects regression (Wooldridge, 2009). 
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4.2 ENDOGENEITY ISSUES 

Endogeneity is regarded to be a big issue when analysing how board composition impact firm 

performance (Hermalin & Weisbach, 2003). Some sources of endogeneity, such as omitted 

variables, are eliminated by using the models for unobserved effects. Still, there are some 

sources of endogeneity that may remain.  

4.2.1 CAUSALITY 

The female representation may endogenously depend on firm performance, which means that 

the results showing the relation between gender diversity and firm performance could be due 

to reverse causality (Dezsö & Ross, 2012). A causality test will therefore be performed to 

assure that the relation between firm performance and gender diversity is a one-way relation, 

where gender diversity influences firm performance, but firm performance does not influence 

the gender diversity of the board. The problem of causality could potentially arise from the 

fact that a smaller pool of qualified women chooses to join boards of better performing 

companies, or that a firm performing well could choose to have more woman on the board 

(Adams, 2016; Farrell & Hersch, 2005). When a causality test is performed, it answers the 

question if the relation between gender diversity and firm performance is a one-way or a two-

way relationship. A causality test can be performed using a Hausman-Wu test for 

endogeneity which compares the estimates of the original regression and an instrumental 

variable regression. If the test find that the variables appear endogenous, the coefficients from 

the estimated IV regression need to be used instead of the original estimations (Hausman, 

1978; Wu, 1973).  

Two variables will be constructed as instrumental variables as consistent with the literature: a 

lagged value of the percentage of female directors in the company, and a lagged value of the 

number of women on the board (Li & Chen, 2018) . An instrumental variable is constructed 

to extract the exogenous variations in the variable of female board representation aiming to 

clarify whether firm performance affects the percentage of women on board or if the women 

on board affect the firm performance (Li & Chen, 2018). The IV regression is estimated 

using Two-Stage Least Squares (2SLS) and causality is tested by comparing this estimation 

with the earlier estimated panel regression using Hausman-Wu test.  
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2SLS 

Two stage least squares models is used when there is a chance that one or more explanatory 

variables correlate with the error term. The model isolates the variation in the regressors that 

correlates with the error term using additional variables, called instrumental variables or 

instruments (Stock & Watson, 2017). For an instrument to be deemed valid, the relevance of 

the instrument is tested by conducting a first stage regression. In this stage, exogenous and 

independent variables together with the instrumental variable are regressed on the potential 

endogenous variable, in this case gender diversity. The first stage regression, or reduced form 

regression, is testing how well the instrument can explain the variation in the possible 

endogenous variable. The F-statistic of this regression is used to test the durability of the 

instrument. The higher the F-statistic, the more information is found using the instrument. A 

rule of thumb is that a good instrument should have a F-statistic succeeding 10 (Stock & 

Watson, 2017).  

Finally, IV estimator 2SLS is used to compute the instrumental variable regression. This is 

done through two stages, as the name implies. The first stage splits the endogenous variable 

into two different components, where the unproblematic part is signaled by the part of the 

variable which is predicted by the instrument, and the problematic part is disregarded. These 

unproblematic, endogenous parts of the variable are then used in the second stage, where a 

new regression is estimated using OLS with the new variable (Stock & Watson, 2017). 

Lagged Variables 

Another method of ensuring causality is through lagged explanatory variables. The method is 

meant to ensure that the explanatory variables are exogenous when you wish to see the effect 

this variable has on the dependent variable, but not the other way around. It originates from 

the idea that by swapping the independent variable with the same variable lagged one period, 

you could ensure that there exists no reverse causality. This is because the non-lagged 

dependent variable could not possibly cause the lagged variable. It is a commonly used 

method among many social scientists but has recently been criticized for possibly not being 

able to protect against reverse causality (Bellemare et al., 2015). It will still be used in this 

thesis and compared to the IV results and former papers.  
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4.2.2 MISSING VARIABLES & MEASUREMENT ERRORS 

Missing variables and measurement errors in variables are also two possible sources for 

endogeneity issues. It is common in research surrounding board composition and firm 

performance to experience missing or unobserved variables (Adams & Ferreira, 2009; 

Charles et al., 2018). Missing variables will always be problematic, as it could prove difficult 

to detect or measure the variables that are missing from the model. When a model is missing 

important variables, the estimated coefficients will be biased. Possible missing variables in 

this analysis could be measures on competition, management competence and innovation. A 

firm in a more competitive industry could struggle more with making a higher profit than a 

firm in a less competitive industry. A company with a less competent management could 

potentially have a lower level of profitability, while companies with more innovation might 

experience higher levels of profitability. Such missing variables could cause the final 

estimated coefficients to be biased.  

When there is a difference between the actual value and the measured value, the variable is 

said to have a measurement error. In the literature, it is widely discussed how to measure the 

true performance of a company. As discussed in part 3.2.1 surrounding the use of Tobin’s Q 

as a performance measure, there is controversy around its use in the literature. It is likely that 

the regressor contains measurement errors as there will always exist a gap between the actual 

investment opportunities and what Tobin’s q is able to measure (Erickson & Whited, 2012).  

The effect of a measurement error depends on whether the error is found in the regressor or 

the independent variable. If it is found in the dependent variable, the coefficients will remain 

unbiased. The measurement errors will instead generate increased standard errors of the 

model’s estimates, which makes them less precise. If the errors are found in the independent 

variable, the case is a bit more severe. The measurement errors will bias the coefficient slope 

estimate of the wrongly measured variable towards zero (Wooldridge, 2009). There are 

possible measurement errors in the data used in the empirical analysis as all the data is 

gathered as secondary data from databases and annual reports. Such sources could easily end 

up not being exhaustive enough.  
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4.3 QUANTILE REGRESSION 

A quantile regression can be used to help reveal if the relationship between diversity and firm 

performance varies depending on how well the company is performing. This has been 

employed in a few studies before in the context of gender diversity (Conyon & He, 2017; 

Garanina & Muravyev, 2020). The regressions could help determine how gender diversity 

affects the firm economically during both difficult and good times. If the results show 

significant and positive coefficients for gender diversity at the lower quantiles of firm 

performance, it could imply that female directors are particularly important for firms in 

distress. 

Using a quantile regression is helpful as it provides a fuller picture of the relationship 

between firm performance and gender diversity. The regression is additionally also robust to 

outliers in the dataset, which means the results are less influenced by extreme data points. It 

differs from the standard regression methods (OLS, RE, FE) which predicts the mean 

relationship between the dependent and independent variables. These models fail to account 

for how the impact of the explanatory variables could differ across the conditional 

distribution of the dependent variables. The quantile regression can predict the conditional 

median effect on the dependent variable as the explanatory variables change. Several 

regressions can be estimated using different percentiles of the outcome variable and provides 

a comprehensive explanation of the relationship between the dependent variable and its 

regressors (Conyon & He, 2017; Garanina & Muravyev, 2020).  

𝑄 (𝑌 |𝑋 ) = 𝛼 + 𝛽 𝑊 + 𝛾 𝑥 + ⋯ + 𝛾 𝑥 + 휖  

Where 𝑄 (𝑌 |𝑋 ) = 𝛼  is the 𝜏th quantile regression of the dependent variable 𝑌  which 

denotes the dependent variable firm i’s performance in year t conditional on the covariates 

represented by a vector 𝑋  of the independent variables. The term 𝑊  represents the female 

representation on the board of firm i in year t, while 𝑥 …𝑥  represents the control 

variables on firm, board and industry level.  
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Table 4: Correlation Table 
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5.0 RESULTS & ANALYSIS 

5.1 MULTICOLLINEARITY 

When estimating a linear model, one of the underlying assumptions is that there exists no 

multicollinearity. It means that two or more independent variables should not be highly 

correlated (Wooldridge, 2009). To check whether there exists any multicollinearity in the 

data used for this empirical evidence, a correlation table with the partial correlation 

coefficients is created. This can be found in table 4. The correlation table shows that the 

highest correlated variables seem to be board size and the logarithm of total assets, with a 

correlation of 0.54. This might not be surprising, as it could make sense that a larger firm 

might also need a larger board to accompany an extra need for monitoring. The logarithm of 

total assets also correlates with the average age of the directors on the board, logarithm of 

stock price volatility, as well as the dummy for chairwoman. Board size and board average 

age is also negatively correlated. These correlations all stay between 0.2 and 0.3. 

Multicollinearity means that an independent variable has a correlation of close to +1 or -1 

with another independent variable. None of the correlations seen in the table are close to 

these values. It is therefore concluded that the assumption of no multicollinearity holds.  

5.2 POOLED OLS REGRESSION 

A pooled OLS regression is first estimated to uncover the relationship between the firm 

performance and several variables. In this section, five models are estimated where one more 

predictor variable for board characteristics and female dummies are added. These variables 

are added one by one to examine whether the significance of the effect of female directors' 

changes. This in turn gives an opportunity to study whether it is the fact that the director is 

female or if other characteristics are affecting the female director’s impact on Tobin’s Q. 

The results of the five regressions are presented in table 5. It reveals that female directors 

have a significant effect of 10 % for every added variable, as well as a stable positive effect 

on Tobin’s Q. The impact slightly increases in model (2) when the first characteristics 

variable is added, but then slowly decreases to approximately the same point as without the 



 41 

 

extra control variables in the last model (5). This implies that the effect of a ten percentage 

point increase of female directors enhances the Tobin’s Q value by between 0.04 and 0.05. 

Table 5: Pooled OLS Regression 

 

There is the possibility that the model includes endogenous explanatory variables due to the 

nature of the relationships studied. One of the assumptions of an OLS model is that the 

variables should be exogenous. With the possible presence of endogeneity, it could mean that 

the estimated coefficients in the model are biased and incorrect. The model also does not 

account for potential important unobservable effects that could further bias the results of the 

model.  
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5.3 UNOBSERVED EFFECTS MODEL 

Random effects and fixed effects models reduce the presence of endogeneity by including 

unobservable effects into the model. These effects are firm specific and time-invariant, but in 

a random effects model it is also assumed that the unobserved effects are not correlated with 

the control variables. If this assumption holds, the random effects model is preferred. To test 

this, a Hausman test is conducted to compare the two models. This retrieves a p-value 

significant at the 5 % level, which leads to the null hypothesis being rejected. Under the 

alternative hypothesis the models are not consistent, and the fixed effects model is chosen to 

be the most appropriate. Fixed effects will therefore be used throughout the rest of the 

analysis in this thesis. The fixed effects model does not include the industry dummies, as they 

are time-invariant. 

The results from the fixed effects model can be found in table 6. By introducing fixed firm 

effects to the model, the effect of female board members now changes from positive to 

negative. This suggests that the positive effect seen by the results from the pooled OLS could 

have possibly been driven by omitted time invariant firm-specific effects, which are now 

controlled for using the fixed effects model. The coefficient for female directors is though 

insignificant throughout all the five models. This implies that none of the models find any 

significant effect of gender diversity on firm performance. Several of the other variables also 

lose their significance after the unobserved effects are added to the model, with only the 

logarithm of stock price volatility, size and board size remaining significant.  

These insignificant results are in line with the results of Gregory‐Smith et al. (2014) and Rose 

(2007). A finding of no effect means that it is not possibly to determine that female directors 

have either a positive or negative effect on the market value of the firm. It could also be 

argued that the lack of significance could be due to the positive effects of gender diversity 

being outweighed by negative effects. Dale-Olsen et al. (2013) similarly failed to find that the 

gender quota law had a significant economic effect on their sample firms. They argued that it 

could have been that the influence of the women in the short period was not strong enough, or 

that the new women did not bring notably new resources compared to the men they replaced. 

Most other former studies on the quota law in Norway found that firms were negatively 
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affected by the law, and that the increase of female directors often had a negative impact on 

firm value (Ahern & Dittmar, 2011; Bøhren & Staubo, 2016; Yang et al., 2019).  

Table 6: Fixed Effects Model 

 

Looking at the other control variables, most of the coefficients stay the same except for the 

variables regarding female representation, who all turn negative and insignificant. Firm size 

in the form of the logarithm of total assets has a highly significantly negative impact on the 

value of the company for all five models. This is to be expected, as there exists empirical 

evidence that larger firms could be less productive and profitable (Ammar et al., 2003; 

Whittington, 1980). Furthermore, it is found that board size has a positive impact on the 

market value. This is supported by the theories, but the empirical evidence often shows that 
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boards with more than a specific number of directors negatively affect the profitability. 

Lastly, the logarithm of stock price volatility is set to positively impact Tobin’s Q. This 

suggests that companies with more volatile stock prices are regarded to have a higher market 

value. 

5.4 CONTROLLING FOR ENDOGENEITY 

5.4.1 INSTRUMENTAL VARIABLE REGRESSION 

An instrumental variable regression is performed as a causality test to examine if there are 

any potential unobservable endogeneity. Two first-stage regressions are run using the two 

chosen instruments: the lagged variable of the percentage of female directors (1), and the 

lagged variable of the number of female directors on the board (2). The full first-stage 

regressions can both be found in the appendix. These regressions show a F-statistic of 23.04 

for instrument 1, and 10.89 for instrument 2. The rule of thumb is that the F-statistic of a 

strong instrument should surpass 10 which both instruments do, though it could be argued 

that the second variable is bordering weak. An instrumental variable regression using 2SLS 

with fixed effects is run and the results can be seen in table 7.  

The results from the IV regression are almost identical to the results of the fixed effects 

regression, with a negative and very similar coefficient for female directors. The coefficients 

for the rest of the control variables are also all found to be similar to the fixed effects 

regression. A Hausman-Wu test is run to check for endogeneity in the variable for female 

directors. If the null hypothesis of the test is rejected it means that the coefficients of the two 

models are consistent, and endogeneity is not found. In this case, the test returns a p-value of 

0.7384 for model (5) which means that the null hypothesis cannot be rejected. Failing to 

reject the null, could imply that there does not exist endogeneity in the variable, but not 

rejecting the null does not automatically mean we can accept the null of no endogeneity. The 

results could also be due to weak instruments and/or poor IV estimation.  

Further investigation on the instruments’ exogeneity is done using tests for over- and under 

identification. Overidentification is presented using the J-statistic, where the null hypothesis 

claims that the instruments are exogenous. Tests for underidentification examines the null 

hypothesis that the instruments are lacking sufficient explanatory power to predict 
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endogeneity in the variables. We reject the null hypothesis for underidentification at the 1 % 

level and fail to reject the overidentification test. This implies that the instruments chosen in 

the regression should not be exogenous and have sufficient explanatory power to predict 

endogeneity.  

Table 7: Instrumental Variable Regression 

 

5.4.2 FIXED EFFECTS WITH LAGGED VARIABLES 

Another normal way of controlling for endogeneity in similar studies is to perform a fixed 

effects regression using lagged explanatory variables. In the fixed effects regression 

presented in table 8, all of the independent variables are replaced with their one-year lagged 
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variable. The model yields quite different results from both the fixed effects regression and 

the instrumental variable regression, with several of the coefficients changing from positive 

to negative and vice versa. The variable for female directors is now positive, but still 

insignificant for all five models. This indicates that it is still not possible to say that female 

directors have an effect on firm performance.  

Table 8: Fixed Effects Regression with Lagged Variables 

 

The board having a chairwoman is in this model found to have a significant positive effect on 

the board, whereas the effect has been negative in both the fixed effects and instrumental 

variable regressions. Leverage has also changed coefficient to a significant positive effect, 
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unlike all the other previously presented results. The logarithm of total assets is still found to 

have a negative significant effect on firm performance, similarly to the previous results.   

5.5 QUANTILE REGRESSIONS 

Quantile regressions can be used to test if and how the impact of female directors’ changes 

based on how well a firm is performing. The results of these regressions could potentially 

provide additional insights on how a higher percentage of women on the board affects firms 

in economic crisis, or when a firm is having success. Seven different percentiles are used to 

estimate the effects of interest: 5%, 10%, 25 %, 50 %, 75 %, 90 % and 95 %. The results 

from the quantile regressions are reported in table 9.  

The quantile regressions show significant positive effect for the percentage of female 

directors in both the 5 % and 90 % quantiles. This could suggest that the increase of female 

directors bring especially important attributes to lower-performing companies, as well as the 

companies who are already doing well. These results are in compliance with the findings 

from Garanina and Muravyev (2020) which found that female directors had a positive effect 

at the lower levels of firm performance, as well as some results showing significant results in 

the upper quantiles. The results are also consistent with the findings of Conyon and He 

(2017) who found that there was a significantly larger positive impact in high-performing 

firms.  

It is theorized that higher levels of gender diversity increase the levels of monitoring on the 

board, as female directors more often tend to be independent compared to their male 

counterparts. Adams and Ferreira (2009) investigated how gender diversity affected firms 

with different shareholder rights. They found that gender diversity proved to be beneficial for 

firms with weak shareholder rights, but counterproductive for firms with stronger shareholder 

rights. This suggested that the extra monitoring from a more gender diverse board was 

beneficial for the firms with weak government, but harmful for the companies who were 

already well-governed. Almazan & Suarez (2003a) findings are consistent with this, 

suggesting that diverse boards could lead to over-monitoring which could harm firms.  
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                  Table 9: Quantile Regressions 
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The findings from these quantile regressions does not show this effect of over-monitoring in 

the upper-scaled companies, but rather the opposite as there is seen a positive effect of gender 

diversity in these firms. Conyon and He (2017) argues that the positive effect on the 

companies in the upper echelons could be due to these companies’ ability to recruit higher 

qualified women compared to the lower performing companies. It is likely that the pool of 

qualified and competent women is smaller than the pool of men with the same competencies. 

It is also to be expected that the best female candidates would then choose to sit on the board 

of a higher-performing company. Companies with better-qualified female directors might see 

a more positive effect of their female directors compared to other companies.  

5.6 ROBUSTNESS TESTS 

The regressions are controlled for outliers by using winzorised variables at the 1st and 99th 

percentile. This means the top one percent and bottom one percent for each variable are 

replaced to control for possible extreme values in the model. Large values could make the 

results of the regression misleading and unreliable. Some of these extreme variables could be 

due to data entry errors and should be removed completely (Wooldridge, 2009). All of the 

earlier regressions are run using winzorised variables. The results of these regressions can be 

found in the appendix. They show similar results to the previously estimated regressions, 

which implies that the results are robust to outliers.  

Further robustness testing on the fixed effects regression is done by running two extra 

regressions using alternative measures of gender diversity. These will include a variable for 

the number of women on the board, as well as the BLAU index for gender diversity. The 

BLAU diversity index is calculated as follows: 𝐵𝐿𝐴𝑈 = 1 − ∑ 𝑃 , where Pi refers to the 

percentage of each gender. The values will always be somewhere between 0 and 0.5, where 

0.5 indicates that gender diversity is maximized as the board has the same percentage of 

women and men (Blau, 1977). The results of both regressions are consistent with the previous 

findings and can be found in the appendix.  
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5.7 CHARACTERISTICS OF DIRECTORS AND TOP MANAGEMENT 

A sample of the directors in the time period has been split into two pools to estimate whether 

there is a difference in the directors at the end of the period, compared to the beginning. The 

directors are also split into female and male directors to see how their characteristics differ, 

and if their characteristics change differently throughout the sample period. The first period 

consists of directors in the time period 2009-2011, while the end period is set to 2018-2019.  

The summary statistics for the two periods can be found in table 10. It shows that the average 

age of women was a lot lower in the first period compared to the end period, with the average 

female director in the latter period being almost six years older than the average woman in 

the first period. This could be partly due to women sitting longer on the board in the latter 

period, and therefore getting older and increasing the average. The men on the boards are also 

getting older with an increase of almost three years, but they have shorter board tenure in the 

second period.  

There is also a large increase in the percentage of women who have experience from sitting 

on more than 2 listed boards. This is expected as large pools of new women entered 

boardrooms in the period just before the law was implemented and subsequently moved on to 

sit on other boards. It is also possible to see that there has not been a huge increase of women 

who have more than one listed board position. This implies that the development of board 

experience does not occur from women sitting on several boards at the same time, but more 

likely from a succession from one board to another. For male directors we see similar results, 

with almost 50 % of male directors having experience from sitting on more than two listed 

boards. Even though board tenure and board experience increase for the female directors, 

they still have less experience and sit shorter periods on the board compared to their male 

colleagues. 

Another large difference between the two time periods is seen in the percentage of female 

committee positions, with an increase of almost 30 percentage points. On the other hand, the 

number of men having a position on a committee decreases with 9 percentage points. There is 

little difference between the education levels of both men and women in the period, but 

women are slightly higher educated than the male directors. While there is little increase in 

the amount of foreign female directors, there is double the amount of male foreign directors 
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in the last period. So, while male directors were more often domestic in the first period, it 

changes to be approximately the same percentage of foreign male directors as foreign female 

directors in the end period.   

Table 10: Summary Statistics for Female and Male Directors 

 

To test whether the differences between the two time periods are significantly different to 

zero, a simple hypothesis test is constructed. For the age of the directors and their 

qualification level the Wilcoxon Rank Sum test is used, as it is not dependent on a normality 

distribution in the variables in the sample. The null hypothesis for this test is that the average 

value is equal in both samples, assuming they are both independent. The samples are 

considered independent as even though some of the same companies are found in both 

samples, the directors are not. As for the rest of the characteristics, which are dummy 

variables, another approach is performed. The sample periods dummies are tested to be 

different through a two-proportion z-test. This test also requires the samples to be 

independent, which they are for the same reasons as mentioned before. The null hypothesis 

reads that the percentages from the samples are equal. First, a pooled proportion P is 

calculated as: 

𝑃 =
(𝑝 ∗ 𝑛 + 𝑝 ∗ 𝑛

(𝑛 + 𝑛 )  
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Where p1 and p2 are the proportion of sample 1 and 2, while n1 and n2 are their sample sizes. 

The test statistic, which is a z score, is defined by the following formula: 

𝑧 =
(𝑝 − 𝑝 )

𝑆𝐸  

Where the standard error is calculated with this formula: 

𝑆𝐸 = 𝑃 ∗ (1 − 𝑃) ∗ (
1
𝑛 +

1
𝑛 ) 

The significance of the change in male director characteristics and female director 

characteristics can be seen in table 11. It shows that from the beginning of the period until the 

end of the period three characteristics of the female directors have changed significantly at 

the 1 % level, while four characteristics have changed for the male directors. The female 

directors are found to be significantly older, having more listed board experience and sitting 

on more committees at the end of the period. The male directors are also found to be older in 

the latter period, but they are now sitting shorter periods on the board as well as in fewer 

committees. There has also been a significant increase of foreign male directors in the period.  

Table 11: Differences Between Directors in the Two Periods, by Gender 
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Table 12 show the result of the significant differences between male and female 

characteristics for both periods. In the first period male directors are found to be significantly 

older, having more listed board experience and longer tenure on the board. They are also 

found to be more likely to be Norwegian compared to the female directors, but they have 

significantly lower education level compared to their colleagues. At the end of the period, the 

male directors are still found to be older with more board experience and with a lower 

education level. Because the amount of domestic male directors decreases at the end of the 

period, there is no longer a significant difference between the amount of foreign female 

directors and foreign male directors. There is also no longer a significant difference in the 

number of years a female director and a male director sits on the board. More women are 

found to be sitting on committees as well as sitting on more than one board at the same time 

than their male colleagues at the end of period. 

Table 12: The Difference Between Female and Male Directors in the Two Periods 

 

The top management of the same listed companies have been similarly analysed looking to 

see whether there could be an increase of women in the top management as a consequence of 

the quota law. The analysis looks at the top three most common chief positions in Norwegian 

listed companies, which is CEO, CFO and COO. It also looks at the percentage of women 
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holding one of the three positions. Table 13 summarizes the percentages of women in the 

different roles. 

Table 13: Summary Statistics of Female Chief Officers 

 

Table 14: Difference in Female Top Management Positions in the Two Periods 

 

For all the roles, the percentage of women increases from the first to the last period. The role 

in which the number of women increases the most is CFO, where there is 2.11 percentage 

points more women in the last period compared to the first. Overall, 7.38 % of women had a 

top management position in a listed Norwegian company in the period 2009-2011, while it 

increases to 12.5 % in 2018-2019. Table 14 show whether the mentioned increases can be 

said to be significant. It shows that the women in the latter period are significantly more 

likely to have a top management position in the end of the period at the 10 % level, but it is 

not possible to say that the female percentage increases in any of the specific top 

management positions.  
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5.7 COSTS AND BENEFITS OF DIVERSITY 

The theories of the principal-agency relationship, resource-dependency and 

institutionalization all estimate that gender diversity should bring positive assets to the board. 

These benefits are not revealed in the results of the fixed effects and instrumental variable 

regressions. The findings from these estimations suggest that the female directors do not have 

any significant effect on the performance of a company. The results from the quantile 

regressions show that the effect of the presence of women changed as firms performed 

differently. It showed that having women on the board was extra beneficial for lower-

performing firms, as well as firms with higher performances.   

An important feature of both resource-dependency theory and agency theory is the director’s 

experience. A director could bring extra resources to the company by having experience from 

other board positions or top management positions that has acquired them additional 

knowledge about the industry and business. These directors might also have unique 

connections to other boards and companies, and further information that could benefit the 

firm. These sorts of experiences are also important for a director to provide better monitoring 

as the agent for the stakeholders. A director with great experience within the industry and 

business is more valuable for the stakeholders when giving the management advise on 

business strategies.  

These types of experiences are expected to be less common among the pool of potential 

female directors, as women are and have been less prone to have top management positions. 

Before the quota law, women were not inclined to sit on the boards of Norwegian listed 

companies. This would also suggest that the female candidates have less board experience 

than their male counterparts. Furthermore, the industries in which most of the companies are 

operating in are traditionally male dominated with fewer female employees. This could also 

imply that there could be more men with industry-related knowledge compared to women.  

When comparing the male and female directors in the period, this was shown to be true. The 

women were found to be less likely to have board experience from more than two listed 

companies, than men. They are though found to have more board experience at the end of the 

period, and gap between male and female directors are slowly closing. The analysis of the 

female chief managers is also implying that more women are now getting top management 
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experience compared to the years after the implementation of the law. This increases the 

potential female board candidates with top management experience. These results could 

suggest that women are gaining crucial experience, that in turn could make them better 

directors. 

So, while there might be possible benefits of more gender-diverse boards in the form of 

women bringing other resources to the board, such as new perspectives, unique knowledge 

and legitimacy, these might be overshadowed by the resources they do not bring. Their lack 

of business and industry-specific knowledge could be the reason why the positive effects of 

gender diversity are missing, and the results show no effect from an increase of female 

directors.  

5.8 CRITIQUE OF METHODS 

The methods used in the empirical analysis of this thesis have some potential drawbacks that 

could possibly alter the results. Firstly, the time period could have been extended to include 

the years before the law was implemented. This would have increased the sample size further, 

which could have increased the significance of the results. It would also make it possible to 

perform a difference-in-difference approach where the firm performance before and after the 

implementation could have been investigated. This could have potentially solved more of the 

endogeneity issues. The collection of this data could though prove to be difficult, as older 

data is often more difficult to find and prone to more errors.  

Another method, using difference-in-difference approach that could have been possible to 

conduct, would be using control firms from similar countries to Norway in the given period. 

Neighbouring and politically similar countries such as Sweden and Denmark have taken 

another approach than Norway, with neither of the countries regulating the gender balance of 

the corporate boards. Comparing the results to these countries could say something about 

whether a natural approach to gaining gender balance is better or worse than hard quota 

regulations. Collecting the same data from three different countries were found to be too 

time-consuming for the scope of this thesis. 

There could also be concerns with the use of the lagged female variables as instruments in the 

IV regression. Though it is a common way of addressing possible endogeneity issues, it is 
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debated whether these instruments are great at mitigating endogeneity. If specific causal 

relationships exist, these lagged instruments could increase bias (Y. Wang & Bellemare, 

2019).  

As mentioned in part 4.2.1, using lagged variables to mitigate for endogeneity is also 

associated with some critique. This method is quite simple and widely used in the literature, 

but the lagged variables are not necessarily the best instruments for mitigating endogeneity 

and estimating causal effect.  
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6.0 CONCLUSION 

This thesis has attempted to investigate the mid-term effects of the Norwegian quota law for 

an eleven-year period after the law’s full implementation. The analysis includes experiments 

investigating the impact of the gender diversity on firm performance using methods such as 

fixed effects regression, instrumental variables and lagged variables to control for the 

relationship’s endogenous nature. While previous research on the topic find that the 

economic effects of the quota law has been disadvantageous to the complying firms, the 

results of this thesis fail to find any significant effect of the gender diversity on the market 

value of the firm.  

Furthermore, it has been analysed whether the performance of the firm have an impact on the 

way female directors affect firm value. This is explored through quantile regressions using 

seven different quantiles of firm performance. The results of these regressions could imply 

that female directors are extra useful when the firm performance is in the lowermost, but also 

in higher quantiles. This could mean that having women on the board is more beneficial for 

lower-performing firms, as well as for the firms that are perceived to perform the best.  

In addition to the possible economic effects from the quota law, the thesis also explores the 

possible effects the law has had on board composition and women in top management. The 

short-term effects of the law often found that the women who entered the boards after the law 

was implemented were younger and less experienced than the men they replaced. This thesis’ 

findings suggest that the female directors were both older and with more board experience at 

the end of the sample period. They are still both younger and less experienced than their male 

colleagues, but the gap between the genders is closing throughout the period. Furthermore, 

the investigation shows a significant increase of women in the top management of the 

companies in the sample.  

The results of this thesis are interesting for the governments who have, or is planning to, 

implement a quota law on corporate boards as it shows the potential effects in the time period 

after companies have complied to the law. It is also of interest to future research on the long-

term effects of the law, as there are indications that the effects the law could possibly change 

as time goes by. 
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6.1 FURTHER RESEARCH 

The results of the thesis could indicate that the effects of the quota law change as time goes 

by. There are also indications that the female board members’ characteristics change 

positively over time. This suggests that there are still possible long-term effects of the law 

which should be investigated further, before the analysis of the law’s effects and success 

could be fully concluded.  

In previous research, the short-term effects of the quota law have been compared to 

neighboring countries such as Sweden to see whether the natural voluntary approach of 

increasing female directors have a different effect to a quota law. This would be interesting to 

look at over time, either by comparing to similar countries without a quota law or by looking 

at the LTD’s in Norway not needing to comply to the quota law. Sweden is especially 

interesting to compare with, as they naturally have quite gender-diverse boards.   

The thesis also shows indications that the female directors could be lacking competence and 

knowledge compared to their male counterparts, because they may possess less business 

experience. Further research could look into if or how the roles of women are changing in 

lower levels of business. If more women are found to be gaining business experience, it could 

expand the pool of potential female director candidates. A larger pool of women to choose 

from could potentially increase the quality of the female directors on corporate boards.  

The quota law pushed the nomination committees of corporate board to look further than 

normal to find potential female candidates. It is possible that the law could have affected the 

process of electing new directors in general by helping the nomination committees 

broadening their horizons. Examining the family ties, school and work backgrounds of the 

directors on the board could be of interest to see whether the law has affected the traditional 

heterogeneity of boards beyond gender. 
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