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Abstract  

Background:  It is important for companies to perform and to maintain a competitive position in 

the market. Recently, gender diversity has drawn more and more attention and has 

an influence on legislation, norms and standards and so on daily business. Norway 

became the first country in the world to pass the gender quota law. On the one side, 

they should take care about their financial position, because they need to perform to 

continue its business. On the other side, it is not clear if gender diversity increases 

financial performance, as research on this topic gave different results (positive, 

negative or no link). Scandinavian countries have become the best performers in 

terms of female representation on the boards. The increase of female representation 

on the board is for example in Norway, more than 300% during the last decade. 

Norway is an interesting country to study, because of the quota that is obligated 

which could be an example for other countries in the world. Norway is one of the 

countries where high value is placed on equality between genders and this is a 

country that cares about gender diversity, because they have this 40% quota. 

Purpose:  The aim of this study is to investigate if gender diversity on boards has effects on 

firm performance.   

Method: For this study, panel data is used. In this research, 95 Norwegian companies and 285 

observations are included. The time-period is from 2013 until 2016. To analyze the 

influence of gender diversity on financial performance the 2SLS regression is 

conducted. Gender diversity on the board is measured by three independent 

variables, namely Pfemale, Blau’s index and Shannon’s index. Besides, there are 

some control variables including, firm size, leverage, ROA, number of directors, 

ownership structure and firm age. Tobin’s q is the measurement for financial 

performance. The hypothesis is based on the agency theory, resource dependency 

theory, human capital theory, upper echelons theory and previous studies.  

Conclusion: The results show evidence that there is no statistically significant effect of gender 

diversity on firm performance. The presence of women on the board has no effects 

on financial performance. Gender diversity is not a specific reason to increase 

financial performance in the Norwegian case. However, companies can also 

improve the women representation on the boards for the sake of offering more job 

opportunities and promoting gender equality.    
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1. Introduction  

The introduction consists of the background of gender diversity and firm performance and brief 

information about Norway is added. The background is followed by a problem statement, which 

clearly states the aim of this research. The purpose of this study is defined and the delimitations 

are set up. Afterwards, the research question is stated. Lastly, the structure is defined. This chapter 

aims to give the reader a better understanding of the research problem.  

1.1 Background 

In 1978, the gender equality act in working life was introduced. In particular, this act was 

improving the diversity and the position of females1 as so far women had failed to attain equal 

representation in the boards, which is a high concern of the government. Diversity is a term 

generally used to describe differences among people such as age, gender and race. Diversity in the 

workforce consist of a mix of gender with employees having different education, skills and 

experiences. Men and woman have different human capital, which lead to different decisions. The 

overall low levels of females on boards are surprising as women’s presence on boards is often 

associated with higher profits, share prices, returns on equity and governance control (Ahern and 

Dittmar, 2012). In equilibrium, it is not easy to detect if the decisions board members made really 

affect firm performance or if high valued firms attract knowledgeable board members. This 

endogeneity issue makes it difficult to observe which characteristics of board members influence 

firm performance (Ahern and Dittmar, 2012). The Nordic countries are the best performers in terms 

of gender equality and Norway is the second-best performer in the Gender Gap Index of 20182.  

Different factors like demographic changes, increased globalization, and larger competition in 

markets explain the increased heterogeneity in organizations. In the last century, more and more 

females enter the workforce. In Norway, females are stimulated to work. It has the highest 

proportions of working women and men in the labor force in the world. Norway is also ranked as 

the best place for a female to work. A parental leave of 46 weeks will be fully paid, or she can 

choose 56 weeks at 80 % pay. For the father it will be 15 weeks. A child can go to one of the day-

care centers from one year old. In addition, parents get childcare subsidies.  

Although, there are more female in the workplace, participation of females in high positions or on 

boards is still low (Catalyst, 2004). The government of Norway took certain legislative actions to 

increase the participation of women on the board; one of these legislations is the quota. This quota 

stimulates to have more female members on the board, which was introduced in 2003. In 2015, 

44% of the board members were woman, in 2016, this is 38%. The representation of men and 

                                                      
1 http://www.gender.no/Legislation/National_legislation 
2 https://www.weforum.org/reports/the-global-gender-gap-report-2018 

http://www.gender.no/Legislation/National_legislation
https://www.weforum.org/reports/the-global-gender-gap-report-2018
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women is still not equal, but it was greater than fifteen years ago. In 2001, women accounted for 

only 26% of all managers 3 , the average in Europe was 14%. In the further, the European 

Commission would like to speed up the legislation process and by 2020, 40% of the non-executive 

board member positions should be fulfilled by women. The European Commission’s Network puts 

gender diversity high on their list and promotes women in decision-making in politics and the 

economy. Figure 1 shows the percentage of seats held by women in 2015.      

                   Source: The Atlas 

Data of the Corporate Women Directors International show that women hold on average 16.7% of 

public company board positions all over the world. Northern and Western Europe are leading with 

averages of 36.3% and 26.7% respectively, followed by the US and Canada with 20.9% and Central 

and Eastern Europe with 15.5% in 2018. The percentages of female members on the board are 

shown in Figure 2. A specification of some countries with the most women in the boardroom is 

shown in Figure 3.  

 

 

 

 

 

 

 

 

 

 
 

                      

   Source: Corporate Woman Directors International4 

 

                                                      
3 Statistics Norway, 2018 
4 https://www.ey.com/en_gl/assurance/how-to-get-more-women-in-the-boardroom 

Figure 1 Women on European corporate boards 

Figure 2 Regional comparison of women on boards, 2018 

https://www.ey.com/en_gl/assurance/how-to-get-more-women-in-the-boardroom
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The effect of gender diversity on firm performance is a more and more debated topic and definitely, 

the most debated aspect of diversity in the boardroom, which is often referred as the business case 

for gender diversity (Catalyst, 2004). This topic is an issue in politics, but the discussions have a 

more ethical character, namely feminism. People should have the same career opportunities 

irrespective of gender. Some research showed that companies who hire, stimulate and then help 

developing women have better financial performance, because of the maximum use of talent of 

women in the boardroom. In some annual reports of listed companies, it is stated that the company 

really works on a diversified board (Catalyst, 2004).  

Another reason for the increasing interest of diversity is the degree of globalization of the company.  

Organizations become transnational and stand-off from their national origin. The more globalized 

the company is, the more they have to deal with a high degree of diversity among their employees 

at different management levels. The consequence of this is that a more diversified board is formed. 

The characteristics of females and their effectiveness on the board affect firm performance. 

Diversity among board members brings not only a better financial performance, but also a better 

understanding of creativity, innovation, leadership, marketplace, the decision-making process and 

effective relationships (Robinson and Dechant, 1997), which will be explained in this research if 

this is really the case. It is common that women can be discriminated, prejudiced, stereotyped in 

the workplace or their opportunities to networking can be blocked. The increased importance of 

gender equality and female participation in management positions is important to reduce prejudice 

and discrimination and to endeavor equal opportunities for men and women (Catalyst, 2014).   

The financial effects of gender diversity on the boards have to be considered. This is because the 

board’s main responsibility is to keep the company in a financial healthy position. Ahern and 

Dittmar (2012) found that a quota leads to increasing firm size and leverage, reducing cash holdings 

Figure 3 Countries with the most women in the boardroom 
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and undertaking more acquisitions. However, new females on the board increase costs, because 

they are less selfish and more risk-averse. This is not good in a continuously changing environment. 

Boards should always consider the interest of the owners and stakeholders. The financial effects of 

increasing gender diversity should be taken into account before making any changes. As Karen J. 

Curtin former executive vice president of Bank of America stated: “There is a real debate between 

those who think we should be more diverse, because it is the right thing to do, and those who think 

we should be more diverse, because it actually enhances shareholder value.”  

Previous researchers have found mixed results (positive, negative or no link). Therefore, it is 

necessary to investigate more if gender diversity has effect on firm performance.  

1.2 Problem Statement 

Because of the mixed results, it is not clearly stated if gender diversity has effect on firm 

performance. For example, Adams and Ferreira (2009) claimed that there is a negative link, Carter 

et al., (2003) said that it is positively related, while Miller and del Carmen (2009) said there is no 

link. Lack of conclusions creates uncertainties and therefore it is essential to continue studying if 

gender diversity has effect on firm performance.  

A lot of research is based on data of Anglo-Saxon countries, which will give selective results. The 

European Commission pushes European countries to implement a quota of 40%. A gender quota 

for boards will be one of the legislate rules aiming to improve diversity and pay practices in work. 

However, previous attempts by the EU’s executive setting a 40% goal for women on the board for 

listed companies have been blocked by countries like Germany, the Netherlands, Sweden and 

Belgium. In this study, a sample of companies from Norway is used, because Norway could be an 

example for the rest of Europe. Norway already has a quota and the highest female participation, 

so it could be a very useful research for other European countries to see if gender diversity has 

effects on firm performance. If there is a positive link, the other countries will look differently at 

implementing a quota. These results can contribute and can be used as a guideline for companies 

to consider hiring more woman on their board, but also taking financial performance into account.  

In this research we present new evidence of the effects of gender diversity on firm performance. 

We include some more recent years, as we look at the results of the quota that exists for 10 years 

in Norway. It is interesting to see if the results of gender diversity just after implementing the quota 

are the same as after a decade. We will use pooled regression and fixed effects model.  

1.3 Limitations 

To clarify what this research can and cannot accomplish it is essential to set limits. There are a 

number of limitations in this study: 
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 This study concentrates on the companies listed on the Oslo Stock Exchange from 2014 

till 2016. We are not comparing countries and different stock exchanges.  

 Financial companies are excluded in this research, since they have different accounting 

operations.  

 Except the six control variables that we selected, many other control variables can 

influence firm performance. We cannot take all these variables into consideration. 

 This paper does not take into account the sector that the firm belongs to.  

1.4 Purpose 

The purpose of this study is to investigate the effect of gender diversity in the boardroom on firm 

performance. The results will show if there is a negative, positive or no link.  

1.5 Research Question  

The main question that is investigated in this research is: 

To what extent does gender diversity on the board effects firm performance? 

1.6 Structure 

Chapter 1 is an introduction of the topic. Chapter 2 gives a more in-depth discussion of the existing 

literature and the relationship between gender diversity and corporate governance. Chapter 3 

provides different theories concerning the effects of gender diversity on financial performance. 

Besides, the chapter explains characteristics of men and women and how to manage diversity in a 

company. A basic understanding of the background of Norway and structure of the board are stated. 

Moreover, there is an insight of the Norwegian business; how the Oslo Stock Exchange operates. 

Chapter 4 elaborates the data selection, consists of company and gender diversity data. Chapter 5 

explains the model specification. It includes the connection with the theoretical framework, how 

the model is established, the proxies for gender diversity, an explanation of the firm-specific control 

variables and the instrumental variable. Chapter 6 discusses the empirical methodology, the 

endogeneity and the pooled regression model and fixed effects model. Chapter 7 shows the results, 

which is composed of a correlation matrix, descriptive statistics, OLS regression and 2SLS 

regression. Chapter 8 states output of the data analysis and summarizes the conclusions. Finally, 

chapter 9 discusses the insights, limitations, suggestions for policy makers and recommendations 

for further research.   
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2. Literature Review 

Chapter 2 provides a critical review of existing literature. Paragraph 2.1 explains the results from 

research concerning gender diversity and firm performance conducted by McKinsey and Catalyst. 

Paragraph 2.2 explains the results and conclusions from studies in different countries. Paragraph 

2.3 explains the link between diversity and corporate governance.   

2.1 Research of McKinsey and Catalyst  

Consultancy firm McKinsey and non-profit organization Catalyst examined the relationship 

between gender diversity on the board and firm performance in 2007 and the results supported that 

diversity on the board is positively related to higher performance. In other words, both studies draw 

the conclusion that higher women participation in top management teams contributes to higher 

performance. 520 US firms are ranked according to the percentage of women on boards in these 

firms and then these firms are divided into four parts, each part consisting of 130 firms. The study 

aims at comparing the firm performance between the group of Top Quartile WDB (Women Board 

Directors) and the group of Bottom Quartile WDB. By choosing ROE (Return on Equity), ROS 

(Return on Sales) and ROIC (Return on Invested Capital) as firm performance proxies, the 

differences of firm performance between two groups are shown in the following Figure 4.  

              Source: Catalyst 2007 

McKinsey collaborates with AMM Finance, Swiss companies and Amazone Euro Fund to compare 

89 listed companies, which have the highest diversity score above the industry average in the 

AMM/AEF database. Unlike Catalyst’s research, McKinsey compared the most gender-diversified 

companies with the average level of the whole sector, rather than comparing the companies based 

on the percentage of female on the board. ROE (Return on Equity), EBIT (Earnings before Interest 

Figure 4 Results of two groups 
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and Taxes) and stock growth are used for evaluating the financial performance of these companies. 

The data in Figure 5 also illustrates that companies with a higher proportion of female in top 

management teams had a better financial performance. 

     Source: Amazone database; Amadeus, Research Insight; Datastream; Bloomberg; McKinsey 

2.2 Gender Diversity and Firm Performance 

The conclusions of many scholars’ empirical studies of the relationship between gender diversity 

and business performance have produced mixed results. Some scholars found that the ratio of 

women on the board is positively related to firm performance. Adams and Ferreira (2004) provided 

evidence that female directors have fewer attendance problems at board meetings and found a 

significant association between stock market volatility and proportion of female, which means 

firms with lower fraction of female in key positions are likely to have unstable or volatility stock 

price. Also, Ahern and Dittmar (2012) conducted an event study and the results show that there is 

a strong negative relationship between the number of women on the board before the quota and 

after the quota, controlling for industry effects, risky investments and firm size. Ryan and Haslam 

(2005) found that firms are more likely to hire women after negative performance shocks. The 

relation between women’s leadership and firm performance may not imply a causal relation. 

According to Finkelstein and Hambrick (1996) there are two factors which influences the 

composition of the board and so the firm performance. First of all, the board is responsible for the 

decision-making and secondly it represents the interests of the shareholders. But it is difficult to 

measure diversity over time and how diversity influences firm performance. In a study of 100 FTSE 

firms, the conclusion was that a company with more market capitalization, will have more female 

directors and so are more likely to have larger boards and workforces (Burke, 2000, Singh et al., 

Figure 5 Economic performance of the companies with most gender-diverse management teams 

compared with their industry average 
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2001). Gender diversity on corporate boards contributes to enhancing performance in corporate 

governance by effecting board processes, although some of which do not directly show on the 

firm’s bottom line and by individual interactions (Siri Terjesen, Ruth Sealy and Val Singh, 2009).  

Rosabeth Moss Kanter (1977) mentioned in her study that men and women are positioned 

differently in a corporation, such as men were more likely to hold senior management positions, 

while women comprised only 2% of managers who earned over $25,000 a year (Puffer, 2004). 

Numerous readers also realized that the book reached far beyond women’s issues and stressed 

inequity for women in the workplace. This was even true for the boards of public listed companies 

in Norway, although Norway was pioneer of gender equity, ranking among the most egalitarian 

countries (Ronald Inglehart and Pippa Norris 2003). Carter, Simkins and Simpson (2003) focused 

the analysis on publicly traded Fortune 1000 firms and proved significant positive relationships 

between the fraction of female on the board and firm’s value after controlling for industry, size and 

other corporate governance measures. Krishnan and park (2004) investigated the relationship 

between ROA and the presence of female on the board of 679 firms from the 1998 Fortune 1000 

database and the results also showed a positive relationship between diversity in director teams and 

firm performance. Adams and Ferreira (2009) found that female directors are more likely to join 

monitoring committees and have better attendance records than male directors. Carter et al. (2003) 

did research on the gender diversity on boards and how to monitor and control board members. 

Their conclusion was that female board members ask different questions than men.  

Women in the board increase firm performance, because diverse teams consist of a broader range 

of perspectives and because they take these into account better decisions will be made (Burgers 

and Tharenou, 2002; Carter et al. 2003; Vinnicombe 2004). Absence of women might be a reason 

that a firm lacks firm performance. Contradictory, more diversity will create more ideas and 

perspectives of a group, which makes the decision process more difficult and conflicts can arise. 

Therefore, they are not convinced diversity will improve board control and monitoring. In the bad 

case it will not lead to a good solution and it can create more division than a board of only men 

would be (Rose, 2007). The International Corporate Governance Network stated that “Diversity is 

a leadership challenge, as diverse boards are probably more complex to lead, but more efficient at 

what they do”.  

Robinson and Dechant (1997) explained some reasons that can have a positive influence on firm 

performance. First of all, a diverse board has a better awareness of the marketplace and the 

possibility to penetrate the market. Also, a combination of female and men can better understand 

their potential employees and customers. Secondly, they argue that diversity will lead to more 

innovation and creativity. Besides, a variety of perspectives can improve the decision-making 

process, because of different solutions are weight against each other. Lastly, it will boost the imago 

and create competitive advantage, which has a positive influence on customers and firm’s 

performance (Smith et al., 2006). So, to sum up: diversity among boards brings a better 
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understanding of innovation, marketplace, leadership, creativity, the decision-making process and 

effective relationships. (Robinson and Dechant, 1997).  

Developing cultural, political and societal perspectives at the highest level of management are part 

of demographic diversity (Monks and Minow, 2004).  According to Simkins et al, and Carter 

(2003) board diversity increases board independence and so demographic diversity has a positive 

influence on firm performance (Hassan and Marimuthu, 2014).  

The quality of directors will enhance, if the board members are chosen without bias. Adams and 

Ferreira (2009) discussed that more diversified boards can undergo over-monitoring when 

shareholder protection is strong. This will lead to negative firm performance. Carter et al. (2003) 

also conduct that gender diversity has a positive influence on firms with previously weak 

governance measured by the ability to resist takeovers. While for firms with strong governance, 

enforcing gender quotas on boards are likely to decrease shareholders’ value. To create diversity 

on corporate boards, companies can also give out information on recruitment, promotion of women 

and retention to generate transparency in all the companies. Pressure from the government will 

make companies more aware of including women and occurring discrimination in the workplace. 

Ahern and Dittmar did research in 248 Norwegian companies and found that the average board has 

more non-executive directors, less insiders and less CEO experience by instituting the quota and 

they stated that this also changed the characteristics of the board (Ahern and Dittmar, 2000). 

Mahadeo et al. (2012) examined the key factors of board diversity (gender, age, educational 

background and independence) in Mauritius based on 2007 data and the extent to which these 

factors would influence firm performance. They found significant regression coefficient for four 

proxies in terms of their impact on short-term performance. Ryan and Haslam (2005) investigated 

the performance of FTSE 100 companies before and after the appointment of men and women 

directors. They found that the companies, which appointed women as directors are more likely to 

suffer continuously inferior performance compared with those who appointed men. Böhren and 

Ström (2005) reported a significantly negative relationship between the proportion of women on 

the boards of Norwegian firms and Tobin’s q. They also take Norway, which is the first country in 

the world to pass a gender quota law (at least 40% women on the board) in 2007 and found that 

firms with less gender diversity are likely to create more value than others. Ahern and Dittmar 

(2012) used the predetermined variation in the proportion of women on the boards to measure the 

exogenous change in boards mandated by the gender quota passed in 2003 to investigate the effect 

of firm boards on firm value.  

In 2007, Huse did research on the presence of woman in Norway and found that 40% of all the 

directors (this is obligated by the law) has to be a woman. Female board members can definitely 

have a positive influence on potential and current employees, as they represent future recruits and 

career perspectives (Hillman et al. 2007; Singh and Vinnicombe 2004). Brammer et al. (2007), say 

that more equality between women and men in the board, which reflect the demographic 
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characteristics, will lead to both direct and indirect benefits. Certain valuable qualities are not 

equally divided between demographic groups, by denying these qualities women will be ruled out 

in board positions. Also, Rose agrees with this saying that the competitive position both inside and 

outside the company is stronger if the board represent female directors. Since new women directors 

have less leadership experience and are much younger than men directors, the quota leads to an 

obvious drop in the stock price and a substantial decline in Tobin’s q.  

There are also some reasons why gender diversity decreases firm performance. According to Earley 

and Mosakowski (2000) a group with members of the same gender will communicate more easily 

and have the same mindset. Also, the number of conflicts is lower, but the decision-making process 

is slower. The slower decision-making process can be difficult in a competitive market where it is 

necessary to react quickly to new possibilities in the market (Williams and O’Reilly, 1998). Nowell 

and Tinkler (1994) suggested that female members are more cooperative than men. Moreover, 

women are more risk-averse (Jianakoplos and Bernasek, 1998). Lastly, women are more absence 

and therefore create more costs for the firm, which will result in lower firm performance (Cox and 

Blake, 1991).  

According to Terjesen and Singh (2008) political changes have no influence on the number of 

female directors. Because women choose to work in these countries, which are underdeveloped 

and/or have less political power and countries with a large number of women in politics positions 

have become self-sufficient.  

He and Huang (2011) analyzed 7 years’ panel data on 530 U.S. manufacturing companies and 

found that director gender diversity (measured by Blau’s Index) is negatively linked to firm 

financial performance. Randøy et al. (2006) analysed the impact of board diversity on the 

performance of the 500 largest firms from three Scandinavian countries (Denmark, Norway and 

Sweden) and found no significant gender diversity effect on stock market performance or on the 

return on assets. Rose (2007) used a sample of Danish listed companies during 1998-2001 and 

focused on investigating the link between board diversity and was supposing gender diversity is 

vital for the financial success of firms and firm performance measured by Tobin’s q. Contrary to 

other studies, the link between female board representation and firm performance is not confirmed. 

Miller and Triana (2009) investigated the mediators that explain the gender diversity-firm 

performance relationship using demographic data on Fortune 500 firms. They found a positive 

relationship between gender diversity and innovation, while no relationship between board gender 

diversity and firm performance. Haslam et al. (2010) focused on the relationship between the 

presence of female on boards and firm performance (accountancy-based and stock-based 

measures), based on the annual records for all FTSE 100 companies in the period 2001-2005. The 

analysis revealed there is a negative relationship between women on the board and stock-based 

measures of performance (Tobin’s q). Besides, there is no relationship between percentage of 

women on the board and accountancy-based measures of performance (ROA, ROE). 
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2.3 Gender Diversity and Corporate Governance 

Corporate governance is a system by which companies are controlled (Cadbury Report, 1992). 

Huse (2007) defined corporate governance as follows: “the interactions between internal and 

external actors and the board members in directing a company for value creation.” In this thesis, 

we focus on diversity on the boards, namely the female participation. West and Zimmerman (1987) 

stated that gender is a condition that is formed by cultural, psychological and social factors; it is 

not based on personal qualities. Gender diversity is a part of board diversity. Board diversity should 

emulate ethnicity, experience, background and gender (Milliken and Martins, 1996). This is an 

important and debated issue in both the economy as in the society. During the 1980s and 1990s the 

participation of women in labor markets grew extremely. This was not in line with the progress in 

job opportunities (ILO, 2007).  

Nowadays, more and more females enter the board, who all have a different background and 

therefore the board get more and more diverse. Van der Walt and Ingley (2003) stated that diversity 

of a board is a combination of a number of qualities, expertise and characteristics to make the best 

decisions for the board. Woman have other potentials, capabilities, life experiences and skills than 

man and so they look different at management problems (Carroll, 2014). How far women influence 

corporate governance is difficult to measure, as everyone has a different view on what good 

corporate governance is. Brown et al. (2002) stated that if corporate governance does not have a 

positive influence on firm performance, then women just have a symbolic value in the board. The 

presence of women on the board is linked to other factors of corporate governance for example, 

the relationship with stakeholders (Donaldson and Davis, 1991), independency and lucent and 

honest decision making (Luoma and Goodstein, 1999). Customer-oriented companies are more 

tend to hire women as this is a legitimacy for the company concerning relationships with customers 

and stakeholders. Besides, by hiring women it shows outsiders that the company would like to 

increase the diversity, improve the corporate governance and use the accessible talent, which has 

a positive influence on the reputation and performance of the company (Singh, 2007). Dyck and 

Zingales (2002) verified that companies and directors have a fear of bad reputation and media 

coverage, because it can really influence the opinion of customers. Their findings proposed that 

just the risk of getting bad media attention and public shaming can result in the fact that the 

politicians will create new laws. Further, media attention can have disadvantageous for the 

company’s reputation and credibility makes companies’ directors act in the interest of their 

shareholders and the society as a whole. The society considers a more diverse board as positive 

and when a company reflect the diversity in the market, the company is better capable of operating 

and preserve that market (Donaldson and Davis, 1991; Carter et al. 2003; Pfeffer and Salancik 

1978). According to Hillman et al. (2007) securing social anticipation and legitimacy are the main 

factors of success.  
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3. Theoretical Framework 

Chapter 3 discusses the theoretical framework. There are a few theories that can be used to explain 

the effects between gender diversity and firm performance. First of all, the agency theory, which is 

explained in paragraph 3.1. Thereafter, the resource dependency theory, the human capital theory 

and the upper echelons theory are stated in detail in paragraph 3.2, 3.3 and 3.4. Paragraph 3.5 

describes the gender characteristics. How to manage diversity is explained in paragraph 3.6. 

Paragraph 3.7 includes information about Norway. Paragraph 3.7.1 is about the background, 

3.7.2 is about the board structure and in paragraph 3.7.3 more information is stated about the 

stock exchange that is used in this research.       

3.1 Agency Theory 

Agency theory is defined as the relationship between a principal and the agent of the principal. 

Agency theory provides theoretical fundamentals for explaining the relationship and gives some 

advices for mitigating agency problems. Agency problem occurs in any relationship in which one 

party (e.g., shareholder) is expected to act in another’s (e.g., managers and directors) best interest. 

Fama (1980) explained that conflicts of interest arise, because managers are worried about their 

own reputation. Their reputation has influences on their future career. This can cause actions that 

increase short-term performance at the expense of long-term shareholder value. Effective corporate 

governance aims at maximizing shareholders’ interests by reducing the agency problem. If the 

agency problem could be reduced, agency conflicts are less and shareholders’ profits are increased, 

therefore, firm performance would be boosted. Agency theory is one of the most frequent-used 

theoretical frameworks, when analyzing the link between board characteristics and firm 

performance. Fama and Jensen (1983) stated that one of the most important roles of the board is to 

control and monitor managers. The function of the board in the agency framework is to reduce 

potential agency problems between two parties by means of setting compensation policy, laying 

off employees that cannot create values for the firm and so on (Carter, Simkins and Simpson, 2003). 

As what has been discussed above, gender diversity has already become a controversial topic for 

corporate board directors and academic researchers. According to previously empirical evidence, 

better firm performance could probably result from increasing women sitting on the board. From 

an agency theoretical perspective, those women who are on the board or senior management 

position could not only bring fresh views on complicated business cases, but also correct 

informational bias in developing strategies and solving problems (Westphal and Milton, 2000). 

This opinion is plausible to some extent, but it does not take the specific tasks mentioned in the 

above quote into consideration. For example, before giving some suggestions on strategy, the board 

is supposed to appoint the right person as CEO in the first place and then consider the most suitable 

leadership style for the firm. An aggressive leader might help the firm out of trouble, such as: 
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financial dilemma, while a more moderate leader could stimulate innovation and promote 

productivity in competitive industries (Rotemberg and Saloner, 1993). So, preferences for 

leadership styles should be more influenced by economic conditions rather than gender diversity. 

One of the main jobs of the board is to motive and monitor the performance of CEO. Female 

directors are likely to stand for the interests of the people who are influenced by the firm 

performance and have an impact on the firm, such as, stakeholders and employees (Kramer et al., 

2006). Independent corporate boards are essential in targeting the interest of shareholders and 

management, in providing information for monitoring and counselling, and in ensuring effective 

decision-making (Becht, Bolton, & Röell, 2002; Hermalin & Weisbach, 2003).  On the other side, 

management diversity may be associated with higher cost. Coordination of management is difficult 

and costly. As other researches in agency theory displayed, CEOs are often confronted with too 

many conflicting requirements and are likely to blur the intended bottom line and dilute incentives 

(Francoeur et al, 2008). Therefore, it cannot be concluded that gender diversity will improve or 

undermine corporate financial performance from an agency theory standpoint. 

3.2 Resource Dependency Theory  

The resource dependency theory represents that corporate boards managing external dependencies 

and organizations acting in ways connected to their level of dependence upon various resources 

(Pfeffer & Salancik, 1978). Ulrich and Barney (1984) claimed that the resource dependency theory 

recognizes the influence of external factors on organizational behavior although constrained by 

their context, managers can reduce environmental uncertainty and dependence. According to 

Pfeffer and Salancik (1978), there are four dependencies. Two environmental dependencies are 

providing resources and other information and perceiving legitimacy in the external environment. 

The administrative dependencies include providing information and advice and creating 

communicating channels and monitoring the performance and responsibilities of managers (Pfeffer 

and Salancik, 1978). Organizations act upon their environments to try to reduce dependency on 

certain resources and to maintain independence over other resources. The information and advising 

function is mostly performed by currently or past inside members as they are working there already 

or work there in the past, while the monitoring function is performed by outside members 

(Baysinger and Butler, 1985). According to Daily and Dalton (1994) outside directors can also 

afford information and advice, in particular on environmental problems such as the regulatory or 

competitive environment. The resource dependency theory can predict a governmental regulatory 

change as certain board structures or actions can already be noticed. If the theory works efficiently, 

they expect the change and can anticipate on it before it occurs. 

The company can achieve organizational power by controlling the scare resources, the uncertain 

events, minimizing the uncertainty for other organizations and the substitutability of the controlled 
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resources (Pfeffer and Salancik, 1978). Organizations attempt to reduce the power of others, so 

that they can increase their power over others. In 1987, Pfeffer provided five basic factors for the 

organizational relations and resource dependency perspective. Firstly, the fundamental units for 

understanding relationships and society are organizations. Secondly, organizations are not 

autonomous. Thirdly, dependency leads with uncertainty about the consequences of actions, this is 

the case of success or failure. Moreover, organizations take actions to manage these dependencies, 

but these actions also have dependence. Lastly, the dependencies produce organizational power 

and this power has influence on the organizational behavior.  

Cannella, and Paetzold (2000) enlarged four dependencies into a taxonomy of director types such 

as community influentials, business experts, insiders and advisors, who all provide various 

resources to the firm. The board of directors makes sure that the organization has environmental 

linking information, knowledge and relationships that will reduce these uncertainties and gave the 

organization power. Westphal (1999) argued that outside and inside directors can bring profits for 

the firm in different ways and Hillman et al. (2000) agreed with this statement as they stated that 

the resource dependence theory proposes that different types of directors will provide different 

beneficial resources to the firm. As a result, a more diversified board will guarantee more valuable 

resources, which lead to better firm performance. Ray et al., (2004) showed that there is one 

limitation, namely that companies have competitive advantages in some of their business and have 

less power than others. They stated that the effectiveness of processes is a good approach to study 

the resource dependence theory. Companies are changed by environmental factors and producing 

materials or providing services not in the most efficient way and this will not give the company 

competitive advantage and power.  

3.3 Human Capital Theory 

Human capital is everything that an individual director can bring to the decision-making process. 

Becker (1962) stated that human capital was a result of specific human investments. Individuals 

make decisions in order to amplify the productivity and maximize further benefits and income. 

Becker changed this in 1964 to an analysis of the role of an individual and stated that a person’s 

cognitive and productive capabilities, education, experiences and skills can contribute to the profit 

of an organization. Burt (1997), Ployhart and Moliterno (2011), found evidence that skills, 

experience and access to the information flows are always beneficial to both individual and the 

firm. Human capital produces rents for the individual. Mostly this is expressed as higher salaries. 

The rents are cumulative and by the time the individual enters the board, he or she has already 

gained some experience and human capital over a couple of years. Becker (1962) and Harris & 

Helfat (1997) argued that the director’s human capital is a good proxy to measure their performance 

and advice-giving functions. Terjesen et al., (2009) argued that there are differences in gender 
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because of different human capital and Kesner (1998) said that directors bring unique human 

capital to the board. New board members are selected based on their human capital resources that 

add value to the already existing board capabilities. Woman have a unique human capital in the 

sense that the shortage of women in the “right” human capital for the position of director (Burke, 

2000). Huse (2008) proposed that women will make modifications, if they have different 

backgrounds, behaviors, personalities and if they are treated and perceived different than men. 

Women who aspire to become part of the corporate board need to acquire more comprehensive 

human capital than man in order to conquer the ‘glass ceiling’ barriers and to attract the attention 

of directors. However, the interrupted nature of women’s careers disadvantages women’s human 

capital acquisition in terms of fewer chances to gain new job skills, management and work 

experience (Van Velsor and Hughes, 1990). On the other side, Terjesen et al., (2009) found 

evidence that women are not short aging in human capital but are as qualified as men. Women do 

not have equal experience in terms of business functions and are less likely to have a position as 

CEO or COO. Besides, Westphal and Milton (2000) agreed with this, saying that women have less 

experience as board directors and exerting influence. Singh, Terjesen and Vinnicombe (2008) 

analyzed 100 firms in the UK and the result was that women are more educated, which means they 

have more international experience and more women have a master in business administration than 

man. In a growing globalized world, people with international experience foresee firms with 

competitive advantage (Carpenter, Sanders and Gregersen, 2001). Contradictory, Tharenou, 

Latimer and Conroy (1994) argue that women are less educated and have less work experience and 

so the salary will be lower and there will be less promotion opportunities for them. There are more 

factors that influence the lack of women on boards, namely cohesion, social identity and social 

network. Westphal and Stern (2006) did research on the behavior of board members to their CEO 

of 500 firms and according to the members who have engaging behavior towards their CEO are 

more likely to eligible for a high position (also in other companies), because of the network of the 

CEO. This behavior can help to conquer the barrier of gender.  

According to Peter et al., (2007) African-American female directors have different positions and 

responsibilities on the board compared to Caucasian female directors. Because of differences in 

human capital, the decisions made by the board are affected by board diversity. This will influence 

the financial performance in a positive or negative way. They also described that three or more 

women in the board will give other people the idea that it is normal that women are also on the 

board and this is no longer a barrier. Therefore, women will feel much more appreciated, supported 

and comfortable and this will positively influence their performance. 
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3.4 Upper Echelons Theory  

The upper echelons perspective implies that organizational decisions, strategic choices and 

effectiveness can be predicted by the managerial background characteristics (Hambrick and 

Mason, 1984). Top executive director’s experiences and personalities affect their choices and so 

organizational performance. This is a reflection of the values and cognitive bases of powerful 

employees in a company. They stated that there is a link between a chief executive’s service in an 

industry and his or her hesitance to diversify from that industry. Each decision maker brings his or 

her own opinion about a situation, but this also reflects his or her values. The opinion can change, 

but this opinion distorts and filters the perception of the decision maker. It is the decision maker’s 

perception of what is going on and what the best solution will be. The situation and the perception 

of the situation is created, which is shown in Figure 6.  

       

        Source: Hambrick and Mason, 1984 

 

The situation a decision maker faces is difficult and consists of different factors. The decision 

maker takes into account his or her values and cognitive abilities to make the best decision. This 

creates a screen between the situation and his or her perception of it (Hambrick and Mason, 1984). 

This screen is restricted, as the decision maker only draws attention to a few factors. The second 

step in this model is the selected part for perception. This is interpreted through the decision 

maker’s cognitive base and values. One selectively perceives only some of the factors included in 

the particular decision. Thereafter, the interpretation will be made. Because men and woman have 

different cognitive base and values, their vision, perception and interpretation and so the final 

decision will be different. A board member cannot take every aspect of the company or its 

environment into account.  

The managerial perceptions and the values will directly lead to a strategic choice. The person who 

makes the decision might have a number of perceptions that lead to a decision, but instead the 

person decides to move in another direction based on his or her values.  

 

Figure 6 Strategic choice under conditions of bounded rationality 
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      Source: Hambrick and Mason, 1984 

The upper echelons perspective can help to predict performance. The upper echelon characteristics 

reflect the situation of a company. On one side this is psychological; cognitive base and values. On 

the other side observable factors for example age and education. Diversity among individual board 

member refers to observable (demographic) and less visible (cognitive) characteristics (Mahadeo, 

Soobaroyen and Hanuman, 2012; Marimuthu, 2008). This is in line with what was stated above, 

namely that there is an executive selection on the effects of the environment. The upper echelon 

characteristics are the instruments of strategic choices, for example product innovation or capital 

intensity and these decisions determine the organizational performance. Board diversity is 

generally explained by the fact that analyzing these characteristics can help to understand the effect 

of board diversity on firm performance (Adams et al., 2010). As also stated in the human capital 

theory, men and woman have different psychological and observable upper echelon characteristics. 

Therefore, they base their strategic choices on different factors and so they can go a completely 

different way and the performance will be different. Recent studies about the board diversity in top 

management teams have used the upper echelons theory and certain other theories to find answers 

if the board diversity contributes to firm performance. Solely one theory will not explain the 

relationship between board diversity and firm performance, it is a combination of theories (Nielsen, 

2010; Lynall, Golden and Hillman, 2003).  

3.5 Gender Characteristics  

There are differences between the brains of genders and therefore it can be explained why men or 

woman are better at certain tasks (Ingalhalikar et al., 2014). Men have better motor and spatial 

skills. They can better navigate and conduct one task at the same time. On the other side, woman 

have better memory and social cognitive abilities. They are more likely to create solutions that are 

suitable for a whole group, multitasking, giving attention and listening and perform better at social 

cognitive tests. Also, Rosener (1995) agreed with this saying that women are better in seeing the 

bigger picture and can have a big influence on morale, productivity and the performance of a 

company. In addition to this, he stated that women are better in maintaining long-lasting 

Figure 7 An upper echelons perspective of organizations 
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relationships, generate ideas and being innovative. Not having woman in management positions in 

periods of change, for example the economic crisis, when talents of women could be used. Not 

having women will cause an economic problem. As women have different skills, when they are 

not hired the organization is not able to make a change, because of the lack of this abilities. Rosener 

(1995) clearly stated that with more female members on the board the firm would have a better 

financial performance. The perspectives and characteristics of women can be used to get 

competitive advantage. Mishra and Jhunjhunwala (2013) stated that the brain of men and woman 

are complementary. Figure 8 shows the differences.  

Figure 8 Board with complementary skills 

 

 

                      

 

 

 

 

Source: Mishra and Jhunjhunwala, 2013 

The management structure has influence on the strategic decisions and affect the financial 

performance (Bantel and Jackson, 1989). According to Hambrick et al. (1996) heterogeneity will 

give a company different perspectives and information and that is the basic of decision-making. 

Carter et al. (2003) added that a heterogeneity board is more independent and make better decisions 

for the firm.  

3.6 Diversity Management  

When does diversity work? What is needed to let diversity work? Of course, boards will benefit 

from different skills and perspectives, new ideas and views. On the other side, more people in the 

board can lead to communication problems and dominance by a few members. Tone of voice, body 

language and facial expression are important. Members should talk and listen to each other, not 

against each other. These problems can be avoided by clearly stating the expectations, process and 

roles. This brings trust among members and everyone knows his or her position and tasks. The 

chairperson plays a key role in the effectiveness of the board and has to make sure everyone is 

involved in the discussions. The common aim is to fulfill the shareholders’ interests. The chair 

member is responsible for the success of the board.  
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Women are not easily accepted in boards, because they are stereotyped. As they are not feeling 

comfortable, they will not share their opinions. When a new member (mostly female) enters the 

board, efforts should be made to fully consider their opinions. Board members should be open-

minded and accept new and different perspectives.  

Cohesion is a very essential factor in the decision-making process. The feeling of unity in a board 

and the feeling of being part of it is important. Working towards the same goal and the willingness 

to work together will improve the performance. The board works the best, when men and women 

are included. In a board where they can share their perspectives, trust each other and come to 

conclusions that will improve the company’s results. To conclude, a board creates value when it is 

well diversified, appreciates and respects the diversities, learns to work as a team irrespective of 

diversity and recognizes the diversities (Mishra and Jhunjhunwala, n.d.).  

3.7 Background Norway 

3.7.1 Background and Outcome of the Reform in 2003 

The Nordic countries are viewed as very successful in their efforts to promote gender equality, 

such as including more female in politics, education and labor market. After Prime Minister Gro 

Harlem Brundtland appointing 40% women in her government in 1986, many people appealed that 

more female should enter in government, administration and other key positions. During the 

following 40 years, an increasing number of women were accessible to the higher education system 

and accounted for a major proportion in job market. At the same time, authorities concerned were 

eager to change the traditionally gender segregated educational system and launched many 

campaigns to encourage women to choose men-dominated education areas and occupations. Even 

though the results of these campaigns failed to deliver the desired outcome, many people realized 

the phenomenon of the absence of female in key positions.  

Due to increasing attention paid to gender equality in Norway’s politics, education and workplace, 

the gender imbalance in the boardroom also raised concerns. To decrease this problem, some 

political groups and women rights’ organizations put forward the idea of quota on the board, since 

most companies preferred recruiting only men to serve on their board rather than women. At the 

same time, highly social fairness also indicated more gender diversity on the board. Many socialists 

viewed gender imbalance on the board as a democratic problem, which strengthened the revolution 

of gender equality (Teigen 2012). According to the figures from Norwegian economic publication, 

the proportion of female on the board in listed companies was only 7.5% in 2002. In addition, 70% 

of these companies did not have any female on the boards at all. Finally, a proposal requiring at 

least 40% of the board members to be female was passed in December 2003. The detailed 

thresholds for the minimum number of board members represented by the minority gender depends 

on the number of serving directors in the boardroom. The rules in this proposal are as follow: 
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 If the board only comprises 3 board members, both male and female should be represented.  

 If the board comprises 4 to 5 members, both genders should be included and at least 2 

members of each gender.  

 If the board consists of 6 to 8 members, both genders should be covered with at least 3 

members of each gender.  

 If there are 9 members on the board, each sex needs to be represented at least 4 members.  

 As for the board with more than 9 members, at least 40% representation of each sex is 

required.  

At the beginning of the act being published, the government ideally hoped the action would 

increase female proportion on the board in firms to take place on a voluntary basis. So, the proposal 

would come into effect only in the case where the goal will not be achieved in the next two years. 

While, the female ratio (the percentage of female on board) was only 13% by July 2005. Then, 

parliament staff realized that it is high time enforcing the rules describe above. Therefore, a 

compulsory law passed in December 2005 which only applied to all Public Limited Companies; 

while not to Limited Liability Companies.  Public Limited Companies (also called 

Allmennaksjeselskap, or ASA) are those large companies with many shareholders and liquid stocks 

which have a capital of more than NOK 1 million. In contrast, Limited Liabilities Companies refer 

to those small companies with fewer shareholders and less liquid stock (Woxholth, 2007). As for 

the Public Limited Companies which existed before publishing the new act, a two-year transition 

period was given and had to comply with the new rules by January 2008. While as for the new 

Public Limited Companies, the law came into effect immediately. In addition, if the companies did 

not meet the quota by January 2008, they were forced to be disbanded. The consequence of this 

was an obvious increase in female directors, from 9% in 2003 to 40% in 2008 (Ahern & Dittmar, 

2012).  

3.7.2 Board Structure of Norway  

Until 1970, the parliament of Norway had a presence of female board members of around 20%. 

After that it increased slowly. In 1999, a minimum of female representation was first recommended 

as an amendment to the Equal Status Act of 1978 (Nygaard, 2011). After the discussion about some 

proposals, there became a minimum requirement, which represent both sexes being on the boards 

of public and private companies. In 2001, the Center for Corporate Diversity (CCD) started to 

publish figures of the number of women among the board of directors and executive directors in 

250 largest companies in Norway, which are also listed on the stock exchange. In 2002, it published 

figures of the representation of female board directors on the Oslo Børs for the years 2000 till 2002. 

Besides, in 2002, the government decided that the corporate board should exist of at least 40% 

female members, within 3 years. In 2003, this amendment was approved by the Norwegian 
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Parliament and included in the Norway’s Companies Act. According to the Company Act, the 

board is responsible for the management of the company. In other words, the board should be aware 

of the current situation of the company and need to make sure that the company’s activities are 

under control. Generally, the corporate structure in Norway is built on four distinct levels of 

governance, which includes the shareholders’ meeting, the corporate assembly, the board and the 

CEO. The shareholders’ meeting is the body standing for the interest of the shareholders and it has 

the authority to elect the majority of the board members. According to the Norwegian law, limited 

companies that have more than 200 employees should have a corporate assembly where two-thirds 

of the members are elected by the shareholders and one-third by and among employees (Rasmussen 

& Huse, 2011). While, CEO and board members cannot be nominated as the member of corporate 

assembly. The tasks of corporate assembly include setting objectives and strategies for the 

company, embedding the company in a societal context, electing the board of directors, monitoring 

the management of the company conducted by executive management and the board and so on. 

However, only a small minority of the companies in Norway has a corporate assembly. Thus, 

excluding the corporate assembly in Norway has barely influence on employees’ representation on 

the board. The election of board members can also be completed by the corporate assembly if it 

exists. The board of directors is a group that oversees the activities of an organization and the 

highest decision-making authority in a company, but in Norway, the board needs to delegate the 

executive tasks with an executive body who is in charge of daily management, like CEO in most 

cases. In addition, there is a tradition in Norway that some executives from top management teams 

need to attend the board meetings, while they are not part of the board. So, the boards in Norway 

are somewhat like the supervisory boards in Continental Europe. Furthermore, the main task of a 

CEO is to obey the guidelines and instructions given by the board and to make sure that the daily 

management of the company is subject to control. 

There are various forms of corporation existing in Norway, such as public limited companies 

(ASA), private limited companies (AS), general partnerships (ANS/DA), sole companies and 

Norwegian registered abroad (NUF). Limited companies, the most common companies in Norway, 

accounts for the largest proportion of Norwegian companies according to created value. The main 

difference between two main forms of companies is that ASA companies can be traded publicly, 

while the sales of shares in AS companies need to be discussed on the board’s meeting. For each 

kind of limited companies, there are different laws regulating them, one is Companies Act for AS, 

another one is Public Companies Act for ASA. The former one regulates companies, which have 

relatively few shareholders, while the latter one is designed for companies with many shareholders. 

New started businesses in any public limited companies from 2006 have to include 40% female 

board members because some companies failed to have this quota so now it was becoming 

obligatory. In 2008, it was stated in the law that Norway, requires at least 40 % women participation 

on boards for both municipal and in 2009 for cooperative companies. Norway was the first country 
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that had this gender quota. So far, this law is still handled. Because of these changes the gender 

equality has improved in the last decades. Also, more women are working and contributing to 

political decision-making. However, the number of female CEOs is still stable.  

To reach this goal (40% female participation), the Norwegian government set up a database of 

female candidates who are available for jobs. The companies can then evaluate the education and 

work experience of women. Companies that do not fulfill the quota will get a fine. To what extent 

the quota reflects differences in corporate leadership between man and women, is documented in 

past research in gender differences in attitudes towards layoffs. Women are having more concern 

about employees’ vulnerability and the risks of unemployment. Women think more about long-

term decisions (Adam and Funk, 2012). Men and women can have the same goals, but the way 

they achieve them differs.  

According to Coare and Loury (1993) by putting a gender quota for boards, it might have the 

opposite result if it is hard to find appropriate woman for the board. So, the standards have to be 

lowered in order to fulfill this quota. It can give women the impression that they can get positions 

easily without much effort. This result is called “tokenism”. Women are just accepted to fulfill the 

quota, but the quality of the board is getting less. As the number of women who apply for the 

director position is limited, the same woman directors are working in many companies. This makes 

the effective contribution of a board member doubtable (Mishra and Jhunjhunwala, n.d.). Also, the 

function of the board is interpreted differently. They stated that boards are only there, because they 

are legally stated and bring little or no value to the firm. Others argue that boards have the ability 

to hire and fire directors. Storvik (2011) stated that the gender quota has a positive effect, because 

basic remuneration of female directors compared to their male counterparts increased on average. 

According to Thomsen & Conyon (2012) publicly listed companies in Norway used a hybrid 

unitary board structure, which means that the CEO and the directors are sitting on the same board. 

The board is structured to have both a management and a supervisory function (Thomsen & 

Conyon, 2012). Norway has a one-tiered board system with obligatory labor representation. In 

Europe, most countries operate within a two-tier board. One-tier board exists of both executive and 

non-executive directors. According to the law, the board manages the company. While the 

executive directors have management responsibilities, non-executive directors are the ones who 

deal with managerial problems and “should constructively challenge and help developing proposals 

on strategy” (Combined Code on Corporate Governance, 2006). The CEO is mostly chosen by the 

non-executive directors. Both the executive and non-executive directors are chosen but also fired 

by the shareholders of the company. This is only the case when the directors are underperforming. 

When the financial position of the company is in danger, the shareholders will push the board to 

reorganize (Combined Code on Corporate Governance, 2006). There were concerns by 

implementing the rules of female participation, because it will make the Norwegian market less 
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attractive for investors with the rules involving restrictions as to whom investors can choose in the 

boardroom. However, the shareholders are the ones who choose the directors.  

In the last years, corporate governance’s main responsibility is controlling. Therefore, it was logical 

that the Cadbury Code and the Combined Code stated the exact role of the non-executive directors, 

has supporting authorizations, monitoring and reporting the management and their performances. 

The performance of the board will be greater if non-executive board is monitoring. In a one-tier 

board, the daily business is operated by individuals, their meetings are held monthly. There are 

senior managers who run the company, mostly they are board members. In a one-tier board it is 

easy to distinguish executive directors from non-executive directors, while in a two-tier board there 

is no difference. 

3.7.3 Oslo Stock Exchange and Oslo Axess 

The public limited companies in Norway and equivalent companies can apply for listing their 

shares on the Oslo Stock Exchange (Oslo Børs) or Oslo Axess. The companies need to meet the 

applicable requirements if they want to be admitted trading on either of the two markets, such as 

the number of shares, market value, history and so on. Oslo Stock Exchange was established on 

18th September 1818 and it is an independent stock exchange which offers Norway’s regulated 

markets for securities trading. Oslo Axess is a licensed market under the supervision of Oslo Stock 

Exchange and it was introduced on 2nd May 2007. It aims at providing those small and medium-

sized companies that are intended for listing on a regulated market while do not meet the listing 

requirements on Oslo Stock Exchange. The main difference between two markets is that the stocks 

listing on Oslo Stock Exchange need to comply with all EU requirements related to stock exchange, 

while listing on Oslo Axess provides companies with access to an authorized and fully regulated 

marketplace. Obviously, for the companies that have a wide distribution of shareholders and an 

established track record, listing on Oslo Stock Exchange is a better choice. For the companies 

which are at the beginning of their life cycle and seek for quality stamp and benefits of being listed 

on a regulated marketplace, it is suitable for them to choose Oslo Axess. The determinants of which 

stock the company would choose to list on normally depend on different requirements for 

admission to listing, since Oslo Stock Exchange has more detailed requirements than Oslo Axess. 

A comparison between the listing requirements on Oslo Stock Exchange and Oslo Axess is 

displayed in Table 1.  

 

 

 

 



 

24 
 

Table 1 The listing requirements of Oslo Stock Exchange and Oslo Axess 

 

                                Source: Oslo Børs, retrieved 13 February 2019. 
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4. Data Collection 

In this chapter, data description and data selection process is displayed. 

The dataset used in this paper is collected from two different sources. The first data source is 

database, like Datastream and Amadeus. The former one provides detailed financial information 

(Tobin’s q, ROA, total assets and debt ratio) and the later one offers us ownership structure and 

information about Norwegian companies. The second data source is mainly companies’ annual 

report and other websites (Morningstar and Bloomberg), which provides information of board 

members and firm age.  

In this study, panel data analysis is used, the same as in the research of Gordini and Rancati (2017). 

By conducting a panel data analysis, the results will be more reliable and it removes the 

unobservable heterogeneity that might exists in the observations (Carter et al., 2003; Campbell and 

Mínguez-Vera, 2007; Gordini & Rancati, 2017). Besides, the variables in the data have less 

collinearity and the data is more informative than ordinary cross-section data.  

4.1 Company Data 

The data downloaded from Datastream consists of all publicly listed companies on the Norwegian 

Oslo Stock Exchange during 2013-2016. Specifically, the data of Tobin’s q is from 2014-2016 and 

the sample period of other variables is from 2013-2015, since 1-year lag is taken into account in 

this case. All the foreign companies that are registered and traded on Oslo Stock Exchange are 

excluded from the sample. The companies which are categorized as inactive in Datastream are also 

removed, since these firms have intact observations on several of the financial variables. 

Furthermore, all the financial companies and companies with missing values of performance 

measures are not included. The final sample consists of 95 companies and a total number of 285 

observations. 

4.2 Gender Diversity Data 

In order to measure gender diversity, the number of female and male in the boardroom needs to be 

collected. Then, proxies of gender equality are developed. Secondary sources are obtained in the 

process of collecting information and are used as proxies of gender equality. The identities of 

companies’ directors are obtained from the annual report published on the companies’ website. 

Then, we use the similar method as Adern and Dittmar (2012) to identify the gender of board 

directors. First, we distinguish the gender from the photographs of board members published in 

annual reports. When that is not available, we find the biographical information of each single 

director to see if there are any calls such as: Mr, Mrs, he, she, his or her. If we still do not have any 
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clue about it, we can also use alternative websites such as: companies’ press releases and 

Bloomberg.  
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5. Model Specification 

In this part, the model that is used in the regression is presented first. Then the variables, which 

are used in the empirical analysis are presented in the following part. Some arguments are also 

stated to support the choice of dependent, independent and control variables. Lastly, this chapter 

discusses the instrumental variable.  

In order to investigate to what extent gender diversity influences firm performance, the following 

regression model is built. Firm performance variable (Tobin’s q) is taken as dependent variable 

and other factors concerning female board representation are included in the independent variables. 

𝑄𝑖𝑡 = 𝛽𝑖𝑡 + ∑𝛽𝑖  
𝑊𝑂𝑀𝐴𝑁𝑖𝑡−1 + ∑𝛽𝑖 𝐶𝑉𝑖𝑡−1 + 𝜇𝑖+𝛾𝑡 + 𝜀𝑖𝑡 

In this model, Q refers to Tobin’s q, which is a firm performance indicator. WOMAN is composed 

of three alternative variables – Pfemale (the female ratio on the board), Blau’s index and Shannon’s 

index (both are gender diversity indices). CV is the abbreviation of control variables, which 

consists of firm size, debt ratio, ROA, number of directors, ownership structure and firm age. 1-

year lag is taken for WOMAN and control variables in order to avoid reverse causality. Moreover,  

𝛾𝑡 and 𝜇𝑖 are used for controlling for the time fixed effects and firm fixed effects respectively. 

Specific company and year are denoted by 𝑖 and 𝑡 accordingly. In addition, share of woman in 

industry is chosen as instrumental variable which will be used in latter regression. All the 

definitions of variables are summarized in Table 2. 

Table 2 Variables definitions 

 

 

Variable Defination

Tobin's q
(Equity Market Value + Liabilities Market Value)/(Equity Book Value + Liabilities 

Book Value)

Pfemale(%) The proportion of female directors on the board

Blau's index                    , Pi is the percentage of board members in each category

Shannon's index                   , Pi is the percentage of board members in each category  

Return on assets (ROA) Net Income / Total Assets

Size The logarithm of total assets

Number of directors The number of directors on the board

Debt ratio (Leverage) Total Liabilities / Total Assets

Ownership structure The proportion of ordinary shares owned by blockholders

Firm age The logarithm of firm's age

Share of woman in industry Average share of woman in industry
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5.1 Measure of Financial Performance 

In this study, the financial performance indicator is used as the dependent variable. When it comes 

to measure the economic performance of the company, there are two kinds of measurement of 

firm’s economic performance, market-based measures (Tobin’s q) and accounting-based measures 

(ROA, ROE) (Sanjai Bhagat and Richard H. Jefferis, Jr., 2002). ROA is an indicator of how 

efficient the company’s management is in generating earnings from their economic resources or 

assets. Tobin’s q is also a frequently used measure, indicating if a company’s stock is undervalued 

or overvalued by considering whether the value of the stock is greater than the cost of replacing 

the firm’s assets. In this thesis, we employ Tobin’s q as main performance indictor, since 

accounting-based measures are not liable to report distortions, because of tax laws and accounting 

conventions (Lindenberg and Ross, 1981). However, Tobin’s q accounts for risk which provides 

us a more objective perspective concerning the company’s outlook. Moreover, reported financial 

indicators may differ significantly yearly, since it is possible for the firms to write off items. In 

addition, Tobin’s q focuses on expectations of future performance, while accounting measures are 

based on events already happened and offer a view of past performance. A variety of economic 

phenomena are also expected to be explained by using Tobin’s q and it is considered as the most 

frequently used market measurement. It is measured as the sum of the market value of the firm and 

the book value of debt divided by the replacement costs of the firm’s assets (also measured as the 

book value of the firm). In line with other corporate finance literature, we adopt market-based 

measure in this paper instead of accounting-based measures, since it reflects the market’s 

expectation of future earnings. Therefore, it is viewed as an appropriate proxy for a firm’s 

competitive advantage (Montgomery and Wernerfelt, 1998). A firm with a Tobin’s q greater than 

1 indicates that it is overvalued and is expected to create more values by resources available, while 

a Tobin’s q less than one implies the firm is undervalued and is linked with poor utilization of 

resources available.  

5.2 Proxies for Gender Diversity 

Three variables are included as the proxies for gender diversity of the board. Firstly, female ratio 

on the board (Pfemale) is considered, which is calculated as the number of the female on the board 

divided by the total number of the board members. Additionally, two diversity indices, which 

provide more information about community composition than simply species richness are also 

taken into account in the formula. These measures are widely used in various fields, such as 

economics, ecology, psychology, management studies and so on. These two attributes of diversity 

are based on the species richness (the number of species present) and species abundance (the 

number of individuals per species). The first one is Blau’s index, which is calculated as follows: 
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1 − (∑ 𝑃𝑖
2

𝑛

𝑖=1

) 

Where Pi represents the percentage of board members in each category and n refers to the total 

number of categories.  

The index ranges from 0 to 0.5. In this study, Blau’s index takes value of 0 if the board is 

homogeneous, while it takes the maximum value, when the percentage of each gender is identical. 

As is stated by Harrison and Klein (2007), Blau’s index reflects the chance that two randomly 

selected group members belong to different categories.  

Shannon’s index is another measure that should be considered. It is calculated as follows:  

− ∑ 𝑃𝑖 ln𝑃𝑖

𝑛

𝑖=1

 

Where n and Pi have the same meaning as the previous expression in Blau’s index. 

The minimum value of Shannon’s index is also 0 and diversity is maximized when both genders 

are present in equal proportions, which gives a value of 0.69. The properties of Blau’s index and 

Shannon’s index are quite similar. However, Shannon’s index always yields a greater number than 

Blau’s index and is more sensitive to small differences in the gender composition of boards, since 

it is a natural logarithmic measure of diversity (Campbell et al., 2006). 

It is still ambiguous that how the presence of female on the board (WOMAN) influences the firm 

value (Tobin’s q). On one hand, the presence of women may cause greater conflicts in the 

boardroom, or women may be appointed because of social pressure (such as, gender quota policy) 

instead of merit (Campbell et al., 2006). On the other hand, gender diversity may associated with 

more imaginative and innovative company strategies.  

5.3 Firm-Specific Control Variables 

The control variables are added to control for variables which could impact either gender diversity 

or firm performance or both and these are also motivated by previous scholars when studying the 

gender representation in the boardroom and firm performance (Adams & Ferreira, 2009). Based 

on previous studies (Campbell et al., 2006), these variables include proxy for firm size, return on 

asset, debt ratio, number of directors, ownership structure and firm age. 

Total assets, number of employees and sales revenues are commonly used as proxies of firm size. 

The firm size is assumed to influence the firm’s profitability. In this paper, total assets is chosen to 

capture the firm size. Specifically, logarithm of total assets is used to correct for the high degree of 

skewness in firm size and makes sure the data is properly distributed. Some scholars found that the 

firm size has a negative influence on firm value (Samuels & Smyth, 1968 and Campbell et al., 
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2008). On the other hand, Hall and Weiss’s (1967) findings are not in line with them. Since the 

previous results are quite mixed, no specific association is expected between them. 

Besides, debt ratio is used as a financial ratio that measures the extent of a company’s leverage, 

which can be interpreted as the proportion of a company’s assets that are financed with debt. A 

positive debt ratio can be expected if debt is an efficient mechanism for minimizing agency cost of 

the firm. In addition, return on assets (ROA) indicates how profitable a firm is relative to its assets. 

The higher the ROA, the more profits the firm is earning on its assets. We also expect the sign of 

ROA to be positive.  

In addition, number of directors, ownership structure and firm age are also taken into consideration. 

The first one refers to the number of directors in the boardroom. The proxy of ownership structure 

is the proportion of ordinary shares owned by block holders. Logarithm of firm age is also 

considered as one of the control variables. 

5.4 Instrumental Variable 

In line with Joana, Janneke and Chantal (2016), we also take the share of woman in industry as 

instrumental variable in this paper. By using common sense, the female ratio in workplace could 

vary from different industries. For example, it is possible that men occupy a larger proportion in 

energy, industrials and technology industry. Therefore, it is likely that female ratio on the board in 

these fields is less. On the contrary, the amount of female workers in media, travel, leisure and 

healthcare could be greater than that of male, thus, a higher female ratio on the board in these 

industries could be expected (see more detailed explanation in Chapter 6). In order to calculate the 

corresponding share of woman in the industry of each company, classifications of industry should 

be chosen first. In order to be in line with the main data sources of this paper, Thomson Reuters 

Business Classification (TRBS) is used. In this classification system, companies are assigned to an 

industry based on the market they serve instead of the products or services they offer. TRBC is a 

five-level hierarchical structure consisting of 10 economic sectors, 28 business sectors, 54 industry 

groups, 136 industries and 837 activities. Datastream offers industries-specific information, which 

is not quite applicable in this paper since the limitations of a small sample. That is to say, all the 

companies are categorized into 28 industries and some of the industries only include one company, 

resulting biased results when calculating industry average female ratio in the boardroom. 

Therefore, all companies are categorized based on economic sectors. These sectors include: energy, 

industrials, cyclical consumer goods & services, non-cyclical consumer goods & services, 

healthcare, technology, telecommunications services and basic materials (see Appendix. Sample 

Companies). Then, average female ratio of different economic sectors is calculated and assigned 

to corresponding companies.  
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6. Empirical Methodology 

In this chapter, two main causes of endogeneous problem are put forward at first. One is omitted 

variables and another is reverse causality. Since both of them could lead to spurious regression 

and biased the coefficients, the solutions of these are presented afterwards. Secondly, pooled 

regression model and fixed effects model are stated. 

6.1 Endogeneity  

In statistics, one of the most important assumptions is that the error terms are uncorrelated with the 

dependent variables. While in reality, this assumption is usually violated, causing endogeneous 

problem. In other words, endogeneity occurs when a variable, observed or unobserved which is not 

included in the regression model, is related to the variables that are incorporated in the model. It 

broadly refers to the situations in which an explanatory variable correlates with the error term. 

Endogeneity bias is not a simple violation to deal with. Moreover, in the presence of endogeneity, 

OLS can produce misleading and biased parameter estimates. Therefore, the possible endogeneity 

of the variables, which could bias the coefficients, should be controlled (Hermalin & Weisbach, 

2003). The possible reasons causing endogeneity are: omitted variables in the regression, reverse 

causality between explanatory variables and dependent variables as well as measurement error. 

Among these, omitted variables and reverse causality are the main focus in this paper.  

6.1.1 Omitted Variables 

In econometrics, omitted-variable bias happens when the regression model leaves out one or more 

relevant variables, resulting in the model attributing the effect of the missing variables to the 

estimated effects of the included variables, which is probably in our case. The model has a major 

flaw, namely other determinants of the dependent variable that correlate with the regressor are 

ignored. If the influences on the dependent variable are not captured by the regression model, these 

are collected in the error term, resulting in regressors correlating with the error term. In this case, 

some omitted variables (such as: company’s culture, director’s education level) correlating with 

firm performance might be difficult to observe and collect and so they are excluded in the 

regression model. The effects these omitted variables have, are left in the error term. If these 

omitted variables are correlated with explanatory variables, the endogeneity problems will arise. 

Under this condition, even if we find significant relationship between them, the results could also 

be misleading due to omitted variables. Moreover, the assumption under the Gauss-Markov 

theorem is that the regressors are not correlated with the error term. If the regression model fulfills 

the above assumptions, then the estimates would be BLUE (best, linear and unbiased estimators). 

However, the presence of omitted variables violates this assumption, causing OLS estimators 

inconsistent and biased. Even if in this case the effect of gender diversity on firm performance 
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could be wrongly estimated, for the sake of comparison, the output of OLS regression is also 

present. The outcome of this regression is a straight line, which minimizes outliers from the sum 

of squares of the actual values from the fitted values that lie on this straight line. The OLS 

regression includes Tobin’s q, the dependent variable. The dependent variable is predicted by 

independent variables and so compose the lowest standard error.   

Even if omitted-variable bias is always present in nearly all econometric models, a panel data with 

cross-section and/or period effects are useful to reduce it. Therefore, a fixed effects model is 

performed, since it is likely to be more efficient than pooled regression and more consistent 

compared to random effects model. Many econometric studies tackle the endogeneous problem 

caused by omitted variables by using instrumental variables (IV) estimators. Instrumental variable 

is usually used in a regression analysis when there are endogeneous variables which are influenced 

by other variables in the model. That is to say, instrumental variables are used to identify the 

unobserved correlation, thus, allowing us to see the true correlation between dependent variables 

and explanatory variables. Intuitively, we need to find an exogenous variable (instrument variable) 

which is strongly correlated with the potentially endogenous regressor. Moreover, it is also 

important to ensure that the instrumental variable only influences the dependent variable through 

the potentially endogenous independent variable. Two stage least squares is adopted as one of the 

regression methods. As the name suggested, there are two distinct stages in this regression. The 

first stage of 2SLS finds the portions of the endogenous and exogenous variables that can be 

attributed to the instruments.  

Adam and Fereira (2009) argued that in the context of governance regressions, it is not easy to find 

a valid instrumental variable, since most factors correlated with an independent variable are already 

included in the regression to explain performance. Therefore, it is necessary to test if it is a feasible 

instrumental variable or not. If the instrumental variable is unrelated to endogeneous variables, 

then we need to find other instrumental variables. If the instrumental variable is slightly correlated 

with endogeneous variables, it is called weak instrument. In the presence of a weak instrument, the 

2SLS estimators can actually produce worse results than simple OLS. So the initial task is to make 

sure that the instruments are correlated strong enough with the potentially endogeneous variables. 

The output of the first stage regression can be used in this case. We can simply run the first stage 

regressions of the potentially endogeneous variables on all of the exogenous variables. Qualified 

instrumental variable should meet the following two criteria. One is that the instrumental variable 

in the first stage regression should be statistically significant. The other one is that the F-statistic 

should be large enough and the p-value of it is supposed to be statistically significant5. According 

to the rule of thumb, if the F-statistic is greater than 10, then the instrumental variable can be used 

in this case. Three OLS regression between gender diversity proxies (Pfemale, Blau’s index and 

                                                      
5 https://artnet.unescap.org/tid/artnet/mtg/gravity10_thus3.pdf 
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Shannon’s index) and firm performance are performed. The equation and outputs of the 1st stage 

in 2SLS are as follows: 

𝑊𝑂𝑀𝐴𝑁𝑖𝑡−1 = 𝛽𝑖𝑡 + ∑𝛽𝑖  
𝐼𝑉𝑖𝑡−1 + ∑𝛽𝑖 𝐶𝑉𝑖𝑡−1 + 𝜇𝑖+𝛾𝑡 + 𝜀𝑖𝑡 

 

 

Variable Coefficient Std. Error t-Statistic Prob.  

Share of woman in industry 1.057989 0.273821 3.863796 0.0002

Return on assets (ROA) 0.000374 0.000417 0.896093 0.3716

Size 0.012797 0.034716 0.368614 0.7129

Number of directors 0.016931 0.005228 3.238256 0.0015

Debt ratio (Leverage) -0.000942 0.000598 -1.574950 0.1173

Ownership structure 0.116735 0.076536 1.525224 0.1292

Firm age 0.037099 0.057238 0.648146 0.5178

C -0.349795 0.278075 -1.257919 0.2103

R-squared 0.878675     Mean dependent var 0.317204

Adjusted R-squared 0.802655     S.D. dependent var 0.135509

S.E. of regression 0.060198     Akaike info criterion -2.497535

Sum squared resid 0.572555     Schwarz criterion -1.120419

Log likelihood 422.1820     Hannan-Quinn criter. -1.943790

F-statistic 11.55844     Durbin-Watson stat 2.510163

Prob(F-statistic) 0.000000

Variable Coefficient Std. Error t-Statistic Prob.  

Share of woman in industry 0.591266 0.257404 2.297037 0.0232

Return on assets (ROA) 0.000327 0.000385 0.848711 0.3975

Size 0.002851 0.031681 0.089994 0.9284

Number of directors 0.019043 0.005007 3.803162 0.0002

Debt ratio (Leverage) -0.000688 0.000560 -1.228078 0.2216

Ownership structure 0.104515 0.069668 1.500189 0.1359

Firm age 0.098189 0.050950 1.927168 0.0561

C -0.273587 0.249665 -1.095812 0.2751

R-squared 0.922020     Mean dependent var 0.384434

Adjusted R-squared 0.866568     S.D. dependent var 0.141897

S.E. of regression 0.051833     Akaike info criterion -2.786846

Sum squared resid 0.362695     Schwarz criterion -1.345753

Log likelihood 420.2742     Hannan-Quinn criter. -2.205668

F-statistic 16.62731     Durbin-Watson stat 2.445120

Prob(F-statistic) 0.000000

Table 3 Results of the first stage of the 2SLS regression analysis (dependent variable: Pfemale) 

Table 4 Results of the first stage of the 2SLS regression analysis (dependent variable: Blau’s index) 
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As is shown in Table 3, Table 4 and Table 5, the F-statistics drawn from three regressions which 

take Pfemale, Blau’s index and Shannon’s index as the dependent variables are 11.558, 16.627 and 

19.696 respectively. The F-statistic is greater than 10 and all the p-values of the instrumental 

variable are significant at 10% significance level, which means taking the share of woman in 

industry as instrumental variable is feasible.  

The 2nd stage of 2SLS is a regression of the original equation, with all of the independent variables 

(WOMAN) replaced by the fitted values from the first-stage regressions. The coefficients of this 

regression are the 2SLS estimates6.  

6.1.2 Reverse Causality 

Reverse causality means that dependent variables and explanatory variable are associated, but not 

only in the way that we would expect. Instead of explanatory variable causing a change in 

dependent variable, there is also another way around: dependent variable is causing changes in 

explanatory variable. Identifying reverse causality is sometimes a matter of “common sense” (Katz, 

2006). In this case, many researchers found that gender diversity could positively or negatively be 

linked to firm performance, that is to say, it could be that gender diversity in the boardroom causes 

different firm performance, or it could be the other way around. Campbell et al. (2006) addressed 

                                                      
6 http://www.eviews.com/help/helpintro.html#page/content/gmmiv-Two-stage_Least_Squares.html 

Variable Coefficient Std. Error t-Statistic Prob.  

Share of woman in industry 0.626044 0.327168 1.913528 0.0578

Return on assets (ROA) 0.000321 0.000490 0.656269 0.5128

Size -0.006331 0.040268 -0.157235 0.8753

Number of directors 0.026332 0.006364 4.137581 0.0001

Debt ratio (Leverage) -0.000938 0.000712 -1.317364 0.1899

Ownership structure 0.137779 0.088550 1.555948 0.1221

Firm age 0.146290 0.064759 2.258996 0.0255

C -0.257969 0.317332 -0.812930 0.4177

R-squared 0.933359     Mean dependent var 0.555361

Adjusted R-squared 0.885970     S.D. dependent var 0.195097

S.E. of regression 0.065881     Akaike info criterion -2.307194

Sum squared resid 0.585938     Schwarz criterion -0.866101

Log likelihood 364.6345     Hannan-Quinn criter. -1.726016

F-statistic 19.69572     Durbin-Watson stat 2.424611

Prob(F-statistic) 0.000000

Table 5 Results of the first stage of the 2SLS regression analysis (dependent variable: Shannon’s 

index) 

http://www.eviews.com/help/helpintro.html#page/content/gmmiv-Two-stage_Least_Squares.html
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that although the increased gender diversity in the boardroom can improve firm performance, it is 

also possible that those companies with better performance are likely to attract more women on 

their boards. Board composition could influence firm performance, while firm performance can 

also have an impact on its board composition simultaneously (Bhagat & Black, 2001). The research 

question is to what extent does gender diversity in boardroom affects firm performance. While it 

is plausible that firm performance could also cause gender diversity, since better performing 

companies are simply more likely to hire women. In short, the likelihood is that they both cause 

each other. The most common approach to deal with reverse causality is to lag the suspect variables 

by one or more periods. To address the potential problems of reverse causality and in accordance 

to a similar method by Farrell and Hersch (2005), the data of the dependent variable is taken from 

2014 to 2016 and the dataset for all explanatory variables is collected from 2013 to 2015. In other 

words, we lag the explanatory variable (Pfemale, Blau’s index, Shannon’s index) and control 

variables (ROA, size, debt ratio, number of board directors, ownership structure and firm age) by 

one year. In this way, reverse causality can be controlled. For instance, WOMAN in 2013 can only 

impact the firm performance in 2014, instead of another way around.  

6.2 Regression Model 

There are three independent approaches that can be employed in panel data analysis, namely pooled 

regression model, fixed effects model (FEM) and random effects model (REM). The selection 

among these methods depends on the objective of analysis. In this paper, the former two models 

are performed.  

6.2.1 Pooled Regression Model  

Pooled regression model is widely used in panel data analysis. It assumes that there are no unique 

attributes of individuals within the measurement set and no universal effects across time. The 

differences among industries and years are ignored in this model, which means the slopes and 

intercepts are identical and constant. It is based on a very strong assumption.  

6.2.2 Fixed Effects Model 

Fixed effects model (FEM) investigates the relationship between the predictor and outcome 

variable within a company, since each company has its own company-specific characteristics that 

may or may not have an influence on the predictor variables7. When the fixed effects model is 

chosen we assume that something within the individual could impact the outcome variables and it 

is necessary to control for this. In addition, the fixed effects model also removes the effect of time-

invariant characteristics, so we can get access to the net effect of the predictors on the outcome 

variable. Another assumption of FEM is that those time- invariant characteristics are unique to each 

                                                      
7 https://www.princeton.edu/~otorres/Panel101.pdf 
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company and should be uncorrelated with other company characteristics. Unlike random effects 

model, which is under strong assumption, FEM, as a commonly used model, is chosen to perform 

in this paper.  
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7. Results 

In this chapter, the results are discussed. Paragraph 7.1 shows the correlation and discusses the 

multicollinearity problem. Paragraph 7.2 explains the descriptive statistics. Paragraph 7.3 shows 

the results from the Ordinary Least Squares model and lastly paragraph 7.4 shows the results of 

the Two Stage Least Squares model.  

7.1 Correlation Matrix  

The multicollinearity problem arises when there is a high correlation between any two dependent 

variables. It makes a significant variable insignificant by increasing its standard error, since if the 

standard error goes up, t-values will go down, thus, leading to higher p-value. In order to avoid 

multicollinearity, correlation analysis needs to be used for all independent variables on the given 

model. If there exists high correlation, like 0.7, between two variables, it indicates that there is a 

problem of multicollinearity and some variables need to be dropped from them. Therefore, the 

correlation among independent variables is assessed. As is shown in Table 6, Table 7 and Table 8, 

the correlation between 3 proxies for woman presentation in the boardroom and other control 

variables is either negligible or low. In other words, none of the correlation is greater than 0.7, 

which indicates that the problem of multicollinearity does not exist.  

Table 6 Correlation between Pfemale and control variables 

 

Table 7 Correlation between Blau’s Index and control variables 

 

 

 

 

 

Pfemale ROA Size
Number of 

directors
Debt ratio

Ownership 

structure
Firm age

Pfemale  1.000000

ROA -0.043809  1.000000

Size  0.083070  0.372100  1.000000

Number of directors  0.208993  0.078445  0.390632  1.000000

Debt ratio -0.076982  0.101600  0.301464 -0.085805  1.000000

Ownership structure -0.055931  0.210023  0.231621 -0.036477  0.274450  1.000000

Firm age  0.132376  0.205739  0.425411  0.303756 -0.088764  0.075681  1.000000

Blau's index ROA Size
Number of 

directors
Debt ratio

Ownership 

structure
Firm age

Blau's index  1.000000

ROA -0.097958  1.000000

Size  0.141684  0.416543  1.000000

Number of directors  0.277711  0.085422  0.356236  1.000000

Debt ratio -0.068926  0.126298  0.299549 -0.118841  1.000000

Ownership structure -0.067063  0.229255  0.214577 -0.058749  0.278857  1.000000

Firm age  0.068556  0.211192  0.444846  0.293908 -0.101921  0.061907  1.000000
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Table 8 Correlation between Shannon’s Index and control variables 

 

7.2 Descriptive Statistics 

 

Table 9 shows a summary of statistics that represent the financial performance of Norwegian firms 

between 2014 and 2016. It includes the percentage of women on board and indices across years of 

study. The average Tobin’s q, in this sample is 1.63 with a standard deviation of 1.52, a maximum 

of 9.75 and a minimum of -0.78. This means there are some small outliers as the mean is closer to 

the minimum. The outcome of Tobin’s q is in line with previous results. As Rose (2007) mentioned 

the Danish market has a Tobin’s q of 1.35. Campbell and Mínguez-Vera (2007) stated 1.60 for the 

Spanish market and Grodini and Rancati (2017) had a result of 1.56 in their research of the Italian 

market. Pfemale, the participation of woman on the board has an average of 0.29. This means that 

on average almost one out of three board members is female. 57% is the maximum participation 

of female, while there are still boards who have no female members. The value of 0.29 is close to 

the mean pfemale ratio of Sweden, namely 0.28. Blau’s and Shannon’s index are diversity indices. 

Blau’s index has a minimum of 0.00 and a maximum of 0.49, while the average 0.38 is. Shannon’s 

index has a minimum of 0.00 and a maximum of 0.69, the average is 0.55. In most companies there 

is some gender diversification, but still some companies have a low level of diversification. The 

first control variable is ROA. ROA is an accounting-based measurement of financial performance. 

The maximum ROA is 65.78, while the minimum ROA is -85.65 and the average is -0.98. This 

represents a large range of profitability in sample firms. Compared to the results of Italy (6.41) and 

Spain (5.5), the result of Norway is quite low. Size is the natural logarithm of total assets. Size has 

an average of 6.41 with a minimum of 3.94 and a maximum of 8.10. This result is in line with 

previous studies as Italy had an outcome of 6.78 and Spain had 5.4. The number of directors ranges 

Shannon's index ROA Size
Number of 

directors
Debt ratio

Ownership 

structure
Firm age

Shannon's index  1.000000

ROA -0.095416  1.000000

Size  0.138892  0.416543  1.000000

Number of directors  0.279946  0.085422  0.356236  1.000000

Debt ratio -0.072055  0.126298  0.299549 -0.118841  1.000000

Ownership structure -0.053751  0.229255  0.214577 -0.058749  0.278857  1.000000

Firm age  0.077728  0.211192  0.444846  0.293908 -0.101921  0.061907  1.000000

Variable Tobin's q Pfemale Blau's index
Shannon's 

index
ROA Size

Number of 

directors
Debt ratio

Ownership 

structure
Firm age

Mean 1.63 0.29 0.38 0.55 -0.98 6.41 6.85 28.42 0.34 3.09

Median 1.09 0.33 0.44 0.64 3.06 6.49 7.00 24.32 0.28 2.89

Maximum 9.75 0.57 0.49 0.69 65.78 8.1 11.00 91.29 0.87 5.17

Minimum -0.78 0.00 0.00 0.00 -85.65 3.94 1.00 0.00 0.01 0.00

Std. Dev. 1.52 0.13 0.14 0.2 21.61 0.85 1.93 22.96 0.19 1.03

Skewness 3.03 -1.09 -1.83 -2.12 -1.19 -0.39 0.01 0.55 0.73 0.04

Kurtosis 13.29 3.41 5.27 6.3 6.76 2.51 3.19 2.36 2.84 2.62

Total number of observations: 230

Table 9 Descriptive statistics 
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from one until eleven directors, with a mean of 6.85. This is a small number compared to the 

number of directors in Spain, which is 10.75 (Campbell & Mínguez, 2007). Besides Italy, had 

10.96 on average (Grodini and Rancati, 2017) and the United States had 10.98 board members 

(Carter et al., 2003). Leverage has an average of 28.42, which is less than 50%. The company 

makes more money than it is spending. Leverage has a high standard deviation. This indicates that 

the data points are spread out over a wide range of values. Ownership structure can also vary a lot. 

In some companies the largest shareholder only owns 1% and in another company it is 87%. Lastly, 

the average firm age is about 3.09. To calculate the firm age, we took the log and so it appears that 

it is normally distributed. The kurtosis of a normal distribution is 3. The kurtosis of Tobin’s q is 

higher compared to the rest, which means that it has some outliers and so it is not normally 

distributed.  

7.3 Ordinary Least Square  

Table 10 Results of ordinary least square 

 

The Ordinary Least Square is conducted for the Pooled Regression and Fixed Effects model. These 

models are performed for the variables Pfemale, Blau’s index and Shannon’s index. The 

coefficients for the three variables are 0.618806, 1.031315 and 0.758778 in the pooled regression 

and all these three variables are higher than in the Fixed Effects Model. When the Pfemale is 

Variables Model 1 Model 2 Model 3 Model 1 Model 2 Model 3

Pfemale
0.618806 

(0.61839)

0.376556 

(1.153151)

Blau's index
1.031315 

(0.648785)

0.287179 

(1.563078)

Shannon's index
0.758778 

(0.471474)

0.090924 

(1.238007)

ROA -0.012206*** 

(0.004304)

-0.013496*** 

(0.004551)

-0.013487*** 

(0.004550)

0.004036 

(0.006512)

0.002869 

(0.007066)

0.002921 

(0.007062)

Size
-0.328837** 

(0.130242)

-0.29425** 

(0.140555)

-0.292354** 

(0.140352)

-0.436667 

(0.510458)

-0.498648 

(0.563276)

-0.497786 

(0.563506)

Number of 

directors

0.067582 

(0.049477)

0.043613 

(0.050887)

0.043083 

(0.050922)

0.054823 

(0.082517)

0.06599 

(0.097649)

0.069282 

(0.098565)

Debt ratio -0.0172*** 

(0.003994)

-0.018211*** 

(0.004346)

-0.018189*** 

(0.004346)

0.003491 

(0.009174)

-0.00022 

(0.010376)

-0.000349 

(0.010385)

Ownership 

structure

-0.764415** 

(0.447524)

-0.650399 

(0.481685)

-0.662661 

(0.481437)

1.498057 

(1.151199)

1.933364 

(1.2728)

1.94674 

(1.274493)

Firm age
-0.023918 

(0.092547)

-0.008887 

(0.098561)

-0.010531 

(0.098506)

-0.580974 

(0.862994)

-0.475746 

(0.943421)

-0.459141 

(0.948239) 

Constant 
3.864026*** 

(0.688825)

3.569172*** 

(0.743011)

3.544273*** 

(0.744593)

5.138797 

(3.950635)

5.093073 

(4.298265)

5.072879 

(4.29707)

Cross-section 

fixed No No No Yes Yes Yes

Period fixed No No No Yes Yes Yes

R-squared 0.240705 0.25235 0.252557 0.765197 0.762367 0.762315

F-statistic 11.41241 10.84898 10.86092 5.26688 4.626511 4.625196

Prob(F-statistic) 0 0 0 0 0 0

* p < 0.1; * * p< 0.05; * * * p < 0.01

Pooled Regression Fixed Effects Model



 

40 
 

changing by one unit, Tobin’s q is increasing by 0.618806. For a unit change in Blau’s index and 

Shannon’s index, Tobin’s q increases by 1.031315 and 0.758778 respectively. For the fixed effects 

model, when Pfemale, Blau’s and Shannon’s change with one unit, Tobin’s q will increase with 

0.376556, 0.287179 and 0.090924 respectively. This means all the coefficients have a positive 

effect on Tobin’s q. The coefficients of ROA are negative and the p-values are less than 1%, which 

means that they are significant and so ROA has a negative influence on firm performance. 

However, the fixed effects model gives positive coefficients. For size all the values are negative, 

but the p-values of the pooled regression model are significant and so they have a negative 

influence on firm performance. The p-values of the fixed effects model are insignificant and so 

there is no link. The coefficients for the number of directors all have a positive influence on firm 

performance. Because the values are insignificant there is no link. The debt ratio has negative 

coefficients for the pooled regression and so negative effect on firm performance, the fixed effects 

model shows two negative and one positive coefficient. The p-values are less than 1% for the 

pooled regression and so they are significant. For the fixed effects model they are insignificant. 

The coefficients for the ownership structure are strongly negative for the pooled regression model 

and strongly positive for the fixed effects model. The coefficients for the firm age are all negative. 

For the debt ratio, ownership structure and firm age, the p-values of the fixed model are 

insignificant and so this means there is no link.  

7.4 Two Stage Least Squares 

Table 11 Results of two stage least squares estimate 

Variables Model 1 Model 2 Model 3 Model 1 Model 2 Model 3

Pfemale
3.450899 

(3.221406)

3.752942 

(3.964101)

Blau's index
4.135644 

(3.898643)

10.38022 

(9.212397)

Shannon's index
3.252201 

(3.096896)

9.855298 

(9.258898)

ROA
-0.01152** 

(0.004708)

-0.009628 

(0.006161)

-0.009287 

(0.006434)

0.004757 

(0.006497)

0.002262 

(0.008266)

0.00253 

(0.008683)

Size
-0.327888** 

(0.137199)

-0.407772** 

(0.188922)

-0.407869** 

(0.190895)

-0.907552 

(0.526762)

-1.004101 

(0.654938)

-0.905876 

(0.69282)

Number of 

directors

0.035654 

(0.063522)

-0.006856 

(0.083413)

-0.013968 

(0.089638)

0.001167 

(0.1069)

-0.121419 

(0.210121)

-0.184904 

(0.275846)

Debt ratio
-0.01557*** 

(0.004243)

-0.016181*** 

(0.004923)

-0.015977*** 

(0.005043)

0.006509 

(0.00997)

0.006936 

(0.013574)

0.009062 

(0.015516)

Ownership 

structure

-0.711575 

(0.466948)

-0.647279 

(0.514373)

-0.692908 

(0.514222)

0.886683 

(1.191675)

0.604612 

(1.656996)

0.315231 

(1.9062)

Firm age
-0.053856 

(0.100891)

0.024904 

(0.107091)

0.019615 

(0.107067)

-0.981836 

(0.879049)

-1.894235 

(1.458522)

-2.316437 

(1.842716)

Constant 
3.189925*** 

(0.892268)

3.286768*** 

(0.899013)

3.145767*** 

(0.981877)

8.810432** 

(4.094782)

10.39078** 

(5.192577)

10.05951* 

(5.430248)

Cross-section 

fixed
No No No Yes Yes Yes

Period fixed No No No Yes Yes Yes

R-squared 0.16193 0.17171 0.154838 0.763233 0.703742 0.668016

F-statistic 11.19028 10.24142 10.24142 5.457135 4.902094 4.902071

Prob(F-statistic) 0 0 0 0 0 0

* p < 0.1; * * p< 0.05; * * * p < 0.01

Pooled Regression Fixed Effects Model
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The results from the 2SLS are shown in Table 11. The coefficient of Pfemale is positive, the same 

applies for Blau’s index and Shannon’s index. By increasing one unit of these variables, Tobin’s q 

will increase by 3.450899, 4.131644 and 3.252201 respectively in the pooled regression model. 

For the fixed effects model when the variables Pfemale, Blau’s and Shannon’s index change by 

one unit, Tobin’s q will increase by 3.752942, 10.38022 and 9.855298. The positive coefficient 

indicates that as the value of the independent variable increases, the mean of the dependent variable 

will also increase. Comparing the 2SLS to the OLS the coefficients of the fixed effects model are 

higher than the pooled regression. For the OLS this was the other way around. Besides, the 

coefficients of ROA are negative for the pooled regression and positive for the Fixed Effects model. 

This is in line with the results from the OLS regression. Only the first p value is less than 5% and 

so significant, the rest is insignificant. All the coefficients for size are negative. However, the 

coefficients in the fixed effects model are higher in the 2SLS model than in the OLS. In the pooled 

regression the p-values are less than 5% and so they are significant, which gives a positive link. 

The number of directors have some negative coefficients in both models. In the OLS they were all 

positive. All p-values are more than 5% and so this means these values are insignificant and there 

is no link. Debt ratio and ownership structure have negative coefficients for the pooled regression 

and positive ones for the fixed effects model. This is in line with the results from the OLS 

regression. Firm age gives some negative and some positive coefficients. But all the p-values are 

greater than 5% and so the results of this control variable are insignificant and there is no link of 

gender diversity on firm performance. The constants in both regression models are high, but 

insignificant. This is an explanation for the fact that there are some outliers which cannot be 

explained by the model. Some values do not fit in the model.  
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8. Conclusion   

This chapter summarizes the output of the data analysis and presents conclusions of the results. It 

also explains what the consequences of these conclusions are.    

The position of females on the boards is a highly debated topic and has drawn a lot of attention. 

This has certainly come to the fore during economic crisis. The financial performance of some 

companies could have been better, if there were more women on the board. Woman are different 

from men in decision-making and women prefer long-term relationships, have better memory and 

social cognitive abilities. They are more likely to put forward solutions that are suitable for a whole 

group and better in multitask than men. But nowadays the talents of women are underutilized at 

decision-making levels, particularly at the top level. Heterogeneous boards are stated to be more 

independent and can perform better in monitoring. Previous studies give mixed results (positive, 

negative or no link). It makes defining the relationship between gender diversity and firm 

performance complex. Besides, there are a couple of theories that analyze the issue of gender 

diversity on firm performance, namely, the agency theory, the resource dependency theory, the 

human capital theory and the upper echelons theory. They all have their own view on this problem. 

In this research, we measured the effects of gender diversity on firm performance of 95 firms in 

Norway by employing OLS and 2SLS model. The results do not give support for gender diversity 

has an influence on firm performance during the period 2014-2016. 

The results show that there is no effect of gender diversity on firm performance. Having more 

female members on the board has a positive but insignificant effect on financial performance, 

measured by Pfemale, Shannon’s index and Blau’s index and controlled by ROA, size, number of 

directors, debt ratio, ownership structure and firm age. This is in line with the study of Randøy et 

al. (2006), which explained that in the Scandinavian countries there is no significant gender 

diversity effect on firm performance. We are not surprised that there is no link of gender diversity 

on firm performance as the higher female presence does not automatically lead to better firm 

performance in the Norwegian case. Since it is possible that the reason why Norwegian companies 

attain more women to board position is due to the fact that they are women and not because of the 

skills and background that they have, which could result in a non-exist relation between gender 

diversity and firm performance. While, if the quota is not imposed, the women in the sample were 

hired since they are qualified. It is likely that gender diversity has an effect on firm performance.  
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9. Discussion 

This chapter discusses the insights, contributions as well as limitations. Moreover, it gives 

recommendations for further research. 

This study offers practical and theoretical insights into the highly discussed topic concerning board 

diversity. Many contributions are made in this paper. First of all, many researchers examined the 

influence of board gender diversity on firm performance using Anglo-Saxon countries’ data. This 

study provides evidence from Norway based on more recently research years, which could fill the 

gap of the research in the existing literature. Secondly, since EU Commission devotes to the 

implementation of gender quota on other European countries. So, implementing gender quota on 

more countries would be a trend in the next decade. The Norwegian case can be an example for 

these counties, which are on the list of implementing gender quota. Since Norway has gender quota 

law since 2003, it would also be interesting to investigate the effect of gender diversity on firm 

performance after implementing gender quota law nearly a decade. The result showing no link of 

gender diversity on firm performance gives a breakthrough for countries who are doubting about 

implementing the quota. In addition, for countries which are mostly man-oriented in top positions, 

they could also consider offering more job opportunities for female and promoting gender equity.  

This study also contributes to corporate governance and minorities in political functions. 

Participation of woman in decision making is important for the development of the country. For 

example, local governments in India redistribute wealth in the direction of ethnic minority groups 

that are elected by mandate. More female participation in political functions will lead to higher 

infrastructure spending, preferable by women. When a country would like to implement the quota, 

institutions policies and rules have to be stated to enhance the opportunities for women to be part 

of the board in particular as decision makers. 

On the other hand, there are also some limitations in this paper. Firstly, this study is based on non-

financial listed firms during three years. Future studies could consider coving a longer time span. 

It is useful to compare more years as this makes the quality of the research better and the results 

more reliable. Secondly, this case study is based on a special national context, since the Norwegian 

government has imposed a gender quota policy since 2003. The institutional and cultural context 

might be of importance when analysing board diversity and its effects (Grosvold, 2007). Hence, 

further studies could incorporate cross-country analyses. It is also interesting to make a comparison 

between countries that have higher and lower diversified level. Thirdly, this paper does not consider 

the sector that a firm belongs to. It is likely that some sectors which have greater female ratio on 

the boards and perform better, which could depend on a specific sector and not necessarily on the 

female representation. Additionally, more control variables can be considered to include in the 

research, like independent directors. Meanwhile, some control variables that are difficult to 
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measure are not included in this research, such as: innovation, corporate social responsibility and 

organizational outcomes (Hicks-Clarke&Iles, 2003). Besides, it will be interesting to investigate 

the differences between men and women, the relationship between them and if this has influence 

on firm performance. In particular, the extent of risk-taking, as there is evidence that women are 

more risk-averse then men (Jianakoplos and Bernasek 1998).  

With increasing participation for female on the boards of companies, it has been a subject of intense 

political debate in other European countries. For example, the European commission will try to 

implement the quota in more countries by 2020. The political initiatives of promoting female ratio 

in the boardroom for companies should be greatly investigated before putting it into effort. For 

example Italy changed the law and showed that women on the board did not influence the firm 

performance. This means that the financial performance might not show expected improvement 

when implementing comparable laws. Previous researches even show that when Norway 

implemented the quota, Tobin’s q and other measures were negatively affected (Böhren & Ström, 

2010, Matsa & Miller, 2013). Moreover, if the gender quota is imposed compulsorily to the 

company who are not used to it, the culture, organizational structure, decision-making process will 

change, which could hinder its development. It is likely that women can get the position based on 

the wrong reason (tokenism) if there is a quota set. Although European Commission highly propose 

to increase the female representation in top managerial positions, there is still no strong evidence 

to support it. The increase of female ratio in top positions is likely to be interpreted as equity 

consideration. So, it is necessary to conduct some investigations on the countries who intend to 

complete gender quota. It would be better for the companies to increase their board gender diversity 

on voluntary basis rather than being forced. 

In short, gender quota law implementation could be considered to be motivated by some other 

reasons like promoting gender equity and so on rather than only firm performance.   
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Appendix  

Appendix 1 Sample Companies 

Company Industry group Business sector 

NEL ASA Alternative Energy 

Energy 

AKER BP ASA  

Oil & Gas Producers 

DNO ASA  

EQUINOR ASA  

INTEROIL EXPLORATION 

NORWEGIAN ENERGY 

PANORO ENERGY ASA  

AKASTOR ASA  

Oil Equipment & Services 

AKER SOLUTIONS ASA  

ARCHER LTD 

BONHEUR ASA  

BW OFFSHORE LTD  

DOF ASA 

DOLPHIN DRILLING  

EIDESVIK OFFSHORE  

ELECTROMAGNETIC  

EMAS OFFSHORE LTD  

HAVILA SHIPPING ASA 

KVAERNER 

MAGNORA ASA 

MAGSEIS FAIR  

OCEANTEAM ASA  

OCEAN YIELD ASA  

ODFJELL DRILL  

PETROLEUM GEO-SVCS  

PETROLIA SE 

PROSAFE SE  

SD STANDARD  

SEABIRD EXP 

SIEM OFFSHORE INC 

SUBSEA 7 S.A.  

TGS-NOPEC GEOPHYSIC  

NORDIC MINING Mining 

Basic materials 

NORSKE SKOGINDUST Paper Products 

NRC GROUP ASA Support Services 

REC SILICON ASA  
Chemicals 

YARA INTERNATIO 

INCUS INVESTOR  
Industrial Metals & Mining  

NORSK HYDRO ASA  

AF GRUPPEN ASA  Construction & Materials 
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 (Continue) 

Company Industry group Business sector 

BYGGMA ASA  
Construction & Materials Basic materials 

VEIDEKKE ASA  

TELENOR GROUP  Mobile Telecommunications Telecommunications 

APPTIX ASA  IT Service & Conulting 

Technology 

ARENDALS FOSSEKOMP.  Electricity 

NAPATECH 
Technology Hardware & Equipment 

NORDIC SEMICONDUCTOR 

ATEA ASA 

Software & Computer Services DATA RESPONS ASA 

TECHSTEP ASA 

GAMING INNOVATION  

Electronic & Electrical Equipment 

IDEX ASA 

KITRON ASA 

NEXT BIOMETRICS  

Q-FREE ASA  

THIN FILM ELECT  

NORDIC NAN  Biotechnology & Medical Research 

Healthcare MEDISTIM ASA  

Health Care & Equipment & 

Services 

HOFSETH BIOCARE ASA  
Pharmaceuticals & Biotechnology 

NAVAMEDIC ASA  

AQUA BIO TECHNOLOGY Personal Goods 

Non-cyclical 

AUSTEVOLL SEAFOOD  Food Processing 

BAKKAFROST P/F 

Food Producers 

GRIEG SEAFOOD ASA 

LEROY SEAFOOD GROUP 

MOWI ASA 

NATTOPHARMA ASA 

ORKLA ASA 

SALMAR ASA  

CONTEXTVISION AB  Support Services 

Cyclical 

KONGSBERG AUTOMOTIV  Automobiles&Parts 

NORWEGIAN AIR  Travel & Leisure 

XXL ASA  General Retailers 

GYLDENDAL ASA 

Media POLARIS MEDIA  

SCHIBSTED ASA 

AKVA GROUP ASA  

Industrial Engineering Industrials 

GOODTECH ASA 

HAVYARD GROUP ASA 

PHILLY SHIPYARD  

SCANSHIP HOLDING ASA  
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(Continue) 

Company Industry group Business sector 

TOMRA SYSTEMS ASA  Industrial Engineering 

Industrials 

AWILCO  

Industrial Transportation 

AWILCO LNG ASA  

BW LPG 

FRONTLINE LTD 

GC RIEBER SHIPPING 

JINHUI SHIP & TRANS 

NTS ASA  

ODFJELL ASA 

STOLT NIELSEN  

TEAM TANKER 

TTS GROUP ASA  

WALLENIUS WILH 

WILSON ASA 

 


