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Summary 

In 2005 Norway passed a law requiring public limited companies to have at least 40% females on 

the board of directors. Existing firms were given a period of two years to comply with the law. 

Norwegian business leaders were not particularly fond of the law, fearing the economic 

consequences of the law and a lack of qualified women to choose from. The purpose of this thesis is 

to evaluate the effect of the law on firm performance and on the characteristics of female directors. 

Existing theory argues that firms will benefit from higher board diversity due to an increase in 

monitoring and the firms access to knowledge and skills. Based on evidence from previous studies 

it is not clear that diversity benefit firm performance, in fact several studies find a negative effect 

from increasing gender diversity. Possible explanations for this negative effect is that boards can 

become too diverse, which leads to higher coordination costs and interaction difficulties, also firms 

might already have chosen board structure as to maximise firm value, which means that imposing 

regulation on board structure will lead to non-optimal boards, which in turn hurts firm performance. 

The Norwegian quota law worked as an exogenous shock to companies. To test the effect of the 

Norwegian quota law on firm performance a sample of 175 Norwegian and Swedish firms observed 

from 2005 to 2009 where used to perform a difference-in-difference analysis.  In addition it was 

tested whether gender diversity affects the performance of Swedish firms differently than the 

performance of Norwegian firms, using a fixed effects model with lagged values. Finally the 

changes in female directors’ characteristics before and after the law in Norway and Sweden was 

analysed using hypothesis testing. 

The analysis showed that firms affected by the law experienced a large significant drop in firm 

performance on average from compliance to 2009. Firms in Norway and Sweden responded 

similarly to an increase in female directors, indicating that the quota law led to an additional 

negative effect for the firms that complied with the law. Also the characteristics of female directors 

in Norway were somewhat different after the law than before compared to Swedish female 

directors. On average female directors in Norway were less experienced and more foreign women 

were elected on Norwegian boards. These results confirm some of the worries of Norwegian 

business leaders and indicate that quotas might not be an optimal way to increase female board 

representation, because they have a negative effect on firm performance.   
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1. Introduction  

Equality has been the focus of individuals, groups, organisations and governments for more than a 

century. The labour movement and women’s rights movement have demanded equal rights for all, 

no matter social status or gender. Much has been achieved, but in a certain area women are still 

lagging behind men: Company management. Firms are mostly run by men, both in top management 

but also on the board of directors. While it is difficult to force firms to hire female CEOs, 

government can legislate on the structure of the firm board. In 2005 the Norwegian Government 

passed a law stating that all public limited companies should have at least 40% female 

representation on company boards. The law was the first of its’ kind in the world and granted 

existing firms a period of 2 years to comply. 

But should governments use legislation to force firms to appoint female board members? Are there 

economic reasons to do so, or is it purely politics? The aim of this thesis is to investigate the firm 

economic effect of this type of legislations, more particularly the Norwegian quota. 

1.1. Motivation 

The motivation behind the thesis originates from the recent public debate concerning gender quotas. 

Since Norway implemented gender quotas on the boards of public limited companies, Iceland, 

France, Belgium, the Netherlands and Spain have followed with their own laws on gender quotas. 

In March 2011 EU Commissioner Viviane Reding announced, that if there had not been any 

progress in including women in companies’ decision-making process within a year, she would be 

willing to make gender quotas on EU level (Press release IP/11/533). A year after almost nothing 

had happened, and in March 2012 Viviane Reding started a three-month debate, where national 

governments, companies and industry bodies could comment on, which initiatives and measures 

that could be adopted to bring more balance in the distribution of men and women on company 

boards. This debate can potentially lead to legislation on the subject (Reuters 05/03/2012). In 

Denmark the previous government
1
, the current government

2
 and the Danish people

3
 are not thrilled 

with the idea of gender quotas.  

                                                 
1
Minister of Equality, November 12

th
 2010: http://www.lige.dk/Default.asp?Id=134&AjrNws=1507 

2
 Politiken, April 21st 2012: http://politiken.dk/politik/ECE1603187/s-vil-droppe-kvindekvoter/ 

3
 Danish Chamber of Commerce, March 13th 2012: http://www.danskerhverv.dk/Nyheder/Sider/Danskerne-imod-

koenskvoter-i-erhvervslivet.aspx 

http://www.lige.dk/Default.asp?Id=134&AjrNws=1507
http://politiken.dk/politik/ECE1603187/s-vil-droppe-kvindekvoter/
http://www.danskerhverv.dk/Nyheder/Sider/Danskerne-imod-koenskvoter-i-erhvervslivet.aspx
http://www.danskerhverv.dk/Nyheder/Sider/Danskerne-imod-koenskvoter-i-erhvervslivet.aspx
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There does not seem to be any consensus on, whether gender quotas are good or bad. It seems that 

there exist different opinions on, what equality is. Is equality equal representation among men and 

women, or is it equality that men and women have equal opportunities?  

  

Women and men share many of the same rights and opportunities in society today. There is, to my 

knowledge, no law stating that women cannot become members of company boards, and women 

Table 1. Tertiary Educational Attainment by gender for selected countries 2000-2010

Country 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

EU M 22.2 22.4 22.6 24 25.3 26 26.3 27.2 28 28.9 30

F 22.7 23.2 24.5 26 28.5 30 31.5 32.9 34.3 35.6 37.2

Belgium M 33.3 32.6 31.5 34.2 35.8 34.9 36.6 36.6 37.4 36.4 39

F 37.1 37.9 39 41.3 44.1 43.4 46.2 46.4 48.6 47.7 50

Denmark M 30.5 28 28.7 35.3 38.7 39 38.7 39.5 42.3 41.8 42.2

F 33.6 37.8 39.4 41.1 44 47.3 47.4 45.6 48.7 54.4 52.1

Germany M 28.8 29 26.8 27.5 29.1 28 27.2 27.3 28.3 29.6 29.9

F 22.6 21.9 21.4 22.5 24.3 24.1 24.4 25.7 27 29.2 29.7

Spain M 27.9 29.4 31 31.8 32.7 34.5 33.5 34.8 35.3 34.3 35.7

F 30.4 33.3 35.8 36.3 39.2 43 43 44.6 44.7 44.9 45.9

France M 25.8 28.3 29 32 32.6 34.8 35.2 37.7 37.1 39 39.3

F 29 30.6 34 37.6 38.7 40.5 44.1 45 45.2 47.4 47.6

Netherlands M 27.3 27.4 27.8 31.1 33.2 35.1 35.1 35.5 38.5 38.4 38.4

F 25.6 26.9 29.3 32.3 34 34.7 36.6 37.3 41.8 42.6 44.4

Finland M 32.9 33.6 33.4 33.7 35 35.4 37.1 39.3 35 36.6 37.7

F 47.9 49.6 49.3 50.2 52.1 52.1 55.3 55.4 56.6 55.5 54

Sweden M 30.5 23.4 25.5 27.1 28.6 33.3 34.3 35.2 36.6 38 39.8

F 33.2 30 31.2 35.1 39.3 42.2 44.9 47 47.6 50 52.1

Iceland M 31 28.8 33.7 33.7 32.9 32.9 31 35.3 35.5 37.7 34.5

F 34.2 33.2 33.5 42.7 44.8 49.2 42.2 37.4 41.3 45.9 47.5

Norway M 32.9 37.9 40.2 37.7 34.6 34.6 36.2 37.9 38 37.9 39.7

F 41.8 46.6 46.8 43.9 44.5 44.4 47.7 49.6 54.8 56.4 55.2

Source of Data: Eurostat

Date of extraction: 02 May 2012 13:09:50 MEST

Short Description: The share of the population aged 30-34 years who have successfully completed university 

or university-like (tertiary-level) education with an education level ISCED 1997 
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become more educated than ever even more than their male counterparts in many countries (See 

table 1). Women do have employment rates somewhat lower than men’s, but still women are highly 

present in the labour market (See table 2). But female representation on company boards are lacking 

behind. One can imagine several arguments for, why this is the case: Women have different 

priorities than men, women do not have the experience to sit on company boards, men appoint men, 

women do not have the talent, men strive more to become leaders etc.  

It can be argued that there seem to be one legitimate reason for not wanting women on company 

boards and that is if they destroy company value; if firms with more female directors have a lower 

performance. If women bring value to the company and firms have higher performance, when they 

have a board that consists of both men and women, there is no reasonable argument to, why 

companies do not have more female directors. If women increase company performance, firms 

should appoint women voluntarily, and there would be no need for quotas.  

 

 

Table 2. Employment rates by gender, country, age 15-64, fourth quarter 2000-2010

Country 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

EU-27 M : : : : : 71.0 72.0 72.7 72.4 70.2 70.2

F : : : : : 56.3 57.5 58.5 59.0 58.3 58.2

Belgium M 68.9 68.1 67.9 67.9 67.9 68.2 69.4 68.8 68.8 67.3 68.0

F 51.4 50.9 51.9 52.8 53.3 54.0 54.7 56.5 55.9 56.2 57.5

Denmark M 81.4 80.4 79.7 79.1 79.4 79.9 82.1 80.4 81.2 76.5 76.2

F 71.5 73.0 71.4 70.9 71.6 73.6 73.6 73.2 74.6 71.1 69.8

Spain M 71.8 72.7 72.5 73.4 74.2 75.6 76.3 75.8 70.9 65.4 64.3

F 42.1 43.7 45.0 47.2 49.2 52.1 54.0 55.1 54.5 52.5 52.5

France M : : : 69.5 69.0 68.8 68.5 69.1 69.4 67.7 68.1

F : : : 57.6 58.1 57.8 59.0 59.9 59.9 59.4 59.1

Netherlands M 82.9 82.9 82.2 80.7 80.0 80.1 81.7 82.4 83.4 81.7 80.1

F 64.4 65.6 66.7 65.7 66.1 67.0 68.2 70.3 71.8 71.3 69.7

Finland M 69.5 70.1 69.1 68.7 69.0 70.2 71.0 71.5 72.0 67.8 68.9

F 63.7 65.1 65.3 64.3 65.1 65.9 66.9 68.2 68.5 66.8 66.4

Sweden M : 75.1 74.3 73.5 73.1 74.4 75.6 76.3 75.8 73.4 75.4

F : 72.0 71.6 70.5 69.9 70.2 70.7 71.6 71.0 69.1 70.3

Iceland M : : : 85.2 85.6 85.9 88.3 88.7 84.0 79.0 79.4

F : : : 78.2 77.6 80.5 79.8 78.9 78.6 77.1 75.6

Norway M 81.3 80.4 79.5 78.2 78.1 78.6 78.7 80.1 79.8 77.4 77.1

F 73.8 74.0 73.3 72.7 72.5 72.2 72.6 75.0 75.1 73.8 73.0

Source of Data: Eurostat

Date of Extraction: 03 May 2012 08:52:01 MEST
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1.2. Problem Statement 

The discussion of whether more gender diversity on company boards benefit company performance 

has been investigated in several studies
4
. The evidence is however very inconclusive as different 

studies come up with different results. Some find that gender diversity has a positive effect on 

company performance, others find a negative effect and some find no effect at all. In a time where 

gender quotas are being introduced in more and more countries, and the EU are investigating the 

opportunity to implement quotas on EU level, the effect of such quotas are not to be ignored. The 

interesting aspect is not only the effect of having women on company boards, and if this effect 

provides legislators with reasonable economic arguments to implement gender quotas, but also 

whether a mandatory quota per se affects company performance. 

Another interesting aspect is, whether the characteristics of female board members are affected by 

gender quotas. The characteristics of board members such as experience and education are likely to 

have an effect on, how well members can fill their position on the board
5
.  

The question is, whether there is a positive effect from having women on company boards or if 

politicians are destroying firm value by making quotas mandatory? Is there a reasonable economic 

argument for implementing gender quotas on company boards, or is equal representation just a 

political issue? These aspects lead to the following problem statement: 

How do gender quotas affect the performance and, in turn, the characteristics of the elected female 

board members of the companies subject to quota? Do these effects differ from the effects of female 

directors observed in the countries without a quota? 

1.2.1. Questions Answered in the Thesis 

Several sub-questions are answered throughout the thesis. In the first part of the thesis the following 

questions are addressed: 

- How was the legislative process in Norway conducted? 

- What is board diversity? 

- What are the benefits and costs of board diversity? 

                                                 
4
 See section 2.3 for review of previous studies. 

5
 See Section 2.2.3. 
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The first question is meant to create an understanding of the process behind and reactions to the 

Norwegian quota law that might be important to the expected outcome of the law. The two last 

questions are answered to give an idea of the effect of diversity on the board of directors, and why it 

might be beneficial or costly for a company to increase board diversity.  

The second part of the thesis will focus on two questions to make sure that an appropriate method is 

chosen for the empirical analysis: 

- Which complications are associated with analysing the effect of gender diversity 

on firm performance? 

- Which method will be most appropriate to use, when investigating the effect of the 

Norwegian quota law on firm performance? 

In the third part the chosen method will be implemented to investigate the following questions: 

- How did the Norwegian quota law affect firm performance of Norwegian firms? 

- Is there a difference between the effect of gender diversity on Norwegian and 

Swedish firms? 

- Did regulation affect the characteristics of the average female board member in 

Norway? 

The aim of this section is to provide evidence on the effects of implementing quotas. The first 

question concentrates on the effect of the Norwegian quota law, while the last two questions focus 

on gender diversity and diversity among female directors.  

1.3. Research Approach 

To answer the problem statement and the sub-questions I used different approaches. To answer the 

first question I describe the legislative process of the Norwegian quota law and the reactions from 

business leaders. The last two sub-questions are answered using two theories behind the effect of 

board diversity: Agency theory and resource dependence theory. Both theories are widely used and 

recognised and give a good understanding of why board diversity might affect the outcome of the 

board’s work. In addition studies on the problems with board diversity are also reviewed, to bring 

forward not only the benefits, but also the potential costs of board diversity. To tie together the 

theoretical expectations and the expectations of Norwegian politicians and business leaders I review 
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previous research done on the effect of gender diversity on firm performance and also resent 

research done on the effects of the Norwegian law. 

A lot of research on the relationship between gender diversity and firm performance has been 

conducted. The purpose of this thesis is to use the Norwegian law as a natural experiment to 

overcome the problems of endogeneity of previous research. Endogeneity is a large problem, when 

trying to establish a causal relationship, and this is why this concept and the problems concerning it 

are discussed in section 3.2. Sub-question four and five are answered by discussing the problem of 

using a simple linear regression approach, and why other approaches might be more appropriate to 

use, when investigating the effect of gender diversity on firm performance. 

The last three sub-questions are answered through empirical analysis, using the difference-in-

difference approach for the first question to reflect the nature of the shock investigated. The second 

question is answered using fixed effects regressions, controlling for endogeneity by using lagged 

values of the variables, and mean comparison and proportion tests are used to answer the last 

question.  

1.3.1. Method 

This thesis builds on both deductive and inductive reasoning. Deductive method is, when 

conclusions are drawn upon logic reasoning. By stating premises the conclusion is true, if the 

reasoning is logical. Induction is drawing general statements from empirical facts. But inductive 

conclusions are never certain. There might be errors in the empirical data that bias the results and 

premises can change (Thurén 2007).  

Deductive reasoning is used in this thesis to form expectations about the empirical analysis. By 

inspecting theory, the history about the Norwegian quota law and previous research done in the 

field, it is possible to form a foundation for the empirical analysis. Theory and previous studies 

cannot reveal, what will be shown in the empirical analysis in this thesis, but hypotheses can build 

upon them, methodology choices can be evaluated from them, and the use of variables can be 

argued. 

Inductive method is used to test the expectations provided by theory and previous studies and to 

answer the problem statement. By observing and analysing the effects of the Norwegian law, the 

thesis works to establish, what indications the Norwegian law makes about the effect of gender 
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diversity on firm performance. Not at any time does the thesis seek to make definite conclusions 

from the results found in the empirical analysis. It does not seem reasonable, not in advance nor 

later, to conclude that the results from the Norwegian law will always apply to all other countries 

that are adopting gender quotas. Premises can change, and thereby change the conclusion of the 

observation.  

The thesis also adopts a comparative approach, comparing the results of the empirical analysis with 

previous studies and general theories. The intention is to provide legislators with an indication of 

the effect of gender quotas, contributing to the information legislators should consider, when 

forming their opinion on gender quotas. 

1.3.2. Sources 

A wide range of sources have been used to structure and make this thesis reliable. The main purpose 

of the sources has been to create a theoretical and comparative foundation for the results of the 

empirical analysis and establish the most appropriate method for performing the empirical analysis. 

The second section of the thesis is split into three. The first part focuses on the Norwegian law 

relying heavily on information from the Norwegian government, explaining the process and scale of 

the Norwegian law. The second part relies on scientific articles explaining and investigating the 

theories of agency theory and resource dependency theory. The third and last part concentrates on 

previous empirical studies done on the effect of board diversity and the Norwegian quota law. 

The third and fourth sections of the thesis focus on methods and empirical analysis, why the 

primary sources have been scientific papers and books on econometric method, which could 

provide understandable and reliable methods to perform accurate empirical analysis, which should 

make it possible to answer the problem statement. 

For data the thesis relies mainly on the Bureau Van Dijk “Orbis” database and firms’ annual 

reports, but also on country statistic banks and EU statistics. For the data analysis I have relied on 

two different statistic software programs: Stata 11.1 and SAS Enterpriseguide 4.3. 

1.3.3. Quality of Sources 

The thesis is based on secondary sources, such as data from existing databases, scientific articles 

and books. These sources are in general considered to provide valid and trustworthy information, 
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but no information given by a single source is considered to be the whole truth. Throughout the 

thesis I have attempted to present sources that argues against each other and not only rely on a 

single source, to capture a more diverse picture of what is perceived to be the truth about theories 

and empirical research.  

The validity of the thesis can be understood as whether the thesis answers, what it is supposed to 

answer according to the problem statement (Andersen 2006). This makes it important to define the 

variables used for the empirical analysis correct, so they actually measure, what they are supposed 

to. The choice of variables are explained and argued using economic theory and empirical studies, 

which increases the validity of their definition. A problem of validity is that it is not possible to 

measure everything, meaning that some variables that might be important to the analysis are left out 

or contained in other variables. This type of bias is sought corrected by using different econometric 

methods
6
. 

Reliability focuses on the precision and certainty of measurement (Andersen 2006). The sample 

used for the empirical analysis is quite large, which increases the reliability of the estimated 

coefficients. Having a small sample would increase the difficulty of generalising the results to other 

companies than those included in the analysis. Also the analysis includes controls for violation of 

crucial underlying assumptions, providing more reliable estimates.  

One problem with reliability of the data is that some data is gathered from firms’ annual reports, 

which means that any relevant information that the firm is not required to include in the annual 

report according to the law is potentially left out. Also there are some potential problems with the 

database used for collection of the financial data. The database is not exhaustive. It is a collection of 

business records, rather than a comprehensive and coherent business register. It is a commercial 

database that might suffer from poor data quality, in terms of missing, inconsistent and incomplete 

information. The fortunate thing about balance sheet data that is used in this thesis is that it can be 

checked using simple algebra. A couple of times the data on number of shares from the database 

wasn’t comparable with the data found in the firm’s annual report, but these values where then 

simply left out of the analysis. Another problem of the database is that it uses several different 

national sources to create its data. The different countries might have differences in units of analysis 

and the definition of a company. This can create a bias, since the data is not measured in the same 

way for all countries (Ribeiro et al. 2010). This is, however, not considered a serious problem in 

                                                 
6
 See section 3 
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this thesis, as data is only collected for two countries that are very similar and both use the 

International Financial Reporting Standards (IFRS). 

1.4. Delimitation  

The first part of this thesis seeks to provide the reader with a simple overview of the most popular 

theories of board diversity. I will not be providing an exhaustive examination of these theories, the 

focus will only be on the theories’ contributions to the effect of board diversity. The scope of the 

thesis is not to question or test the established theories, why these will only be presented and not 

discussed in dept. Also the thesis will not cover the political road to the Norwegian law in dept, as 

this is not a thesis on best political practice. Neither does the thesis seek to give an overview of the 

different political arguments of gender quotas. It is not an attempt to compare the economic 

reasoning to the political reasoning, but simply an attempt to show whether there is an economic 

argument for introducing gender quotas on company boards. It isn’t an attempt to argue the pros 

and cons of diversity and equality from a political standpoint. The philosophies and fairness of 

equality are left out, solely focussing on the economic benefits of increasing gender diversity and by 

that equality as equal representation. Diversity does not only relate to gender, but also includes age, 

ethnicity, education and experience. These other areas of diversity are included in the analysis, but 

will not be discussed in debt, as it is beyond the scope of this thesis. The focus lies solely on gender 

diversity. 

The second part of the thesis focuses on the method of the econometric analysis. The theory, 

assumptions and problems with the chosen method are discussed and other possible methods are 

mentioned. The method is on purpose kept quite simple, for it to be as clear and correct as possible, 

but still with focus on choosing a proper method that yields useful and reliable results. 

The last part of the thesis focus on the empirical analysis, first discussing the background of the 

choice of dependent, explanatory and control variables. The variables included in the analysis are 

not exhaustive, but I have attempted to include the most common, important and obtainable 

variables. Also the data is only on public limited companies, as these are the companies affected by 

the Norwegian quota law. Data on this type of company is also more assessable, than data for 

private companies. The analysis focus on shareholder elected board members, because the rules 
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apply differently to shareholder elected and employee elected members, and is not always 

applicable for the employee elected members
7
.  

The analysis of board member characteristics only focus on female directors, as previous studies 

have compared both male and female directors and the purpose of the thesis is to focus on the effect 

of female directors. 

1.5. Overview of the Thesis  

Figure 1. Thesis Structure 

 

Part 1 of the thesis is the introduction in which the purpose, motivations and limitations for the 

work is presented. This part also includes a brief presentation of the methodology approach and data 

sources. Part 2 deals with the background and theory for the subject in focus; gender diversity. This 

part uses a theoretical approach to give a presentation of, why board diversity might be important to 

firm value. It also describes the legislative process of the Norwegian quota law and presents 

previous studies on board diversity and firm performance. Part 3 describes the empirical methods 

underlying the analysis, important assumptions and possible problems with the method. In part 4 

data and variables are presented along with the results of the analysis. Part 5 presents the final 

conclusion of the thesis and suggestions for further research on the topic. 

                                                 
7
 See section 2.1. 
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2. Background, Theory and Empirical Evidence 

To investigate and understand the effect of the Norwegian quota law, it is important to understand 

the process behind the law, the changes to firm boards that were a result of the law and the attitude 

towards the law. In addition theory and empirical evidence on the effect of gender diversity, 

provides a comparative foundation, when interpreting the empirical results found in the analysis of 

this thesis. 

2.1. The Situation in Norway 

The Norwegian quota law was the first of its kind in the world, and the legislative process was not 

without problems. The law was not instated from one day to another. It was the result of a year long 

process of public hearings and government proposals.  

2.1.1. The Legislative Process 

In October 1999 the Norwegian Government initiated the first public hearing on changing the law 

of equality. The government stated in the hearing document that it opted for a minimum 

representation of both genders, not only on government owned company boards, but also on semi-

public and private company boards. The suggestion was a minimum of 25% representation of each 

gender. July 2
nd

 2001 the second public hearing was held, were the government suggested that a 

gender quota was incorporated into corporate law with the minimum representation now increased 

to 40% (Hearing document July 3
rd

 2001). In June 2003 the proposal (Ot.prp. nr. 97 (2002-2003)) 

was presented for Stortinget
8
. The proposal covered government owned companies and all public 

listed companies and suggested a quota of 40%. It also included a voluntary compliance for public 

listed companies stating that the rules should not be enforced, if the gender representation was met 

voluntarily at the latest during 2005. The assessment of whether the rules should be mandated or not 

would then be based on the progress of gender representation in these companies from June 2003 

until July 2005. In late 2003 the law was passed (Press release from the Norwegian government 

December 18
th

 2005). 

In April 2003 the average female percentage among shareholder and employee elected directors in 

Norwegian public listed companies was 7.3% (Ot.prp. nr. 97 (2002-2003)). July 1
st
 2005 the 

average percentage had only increased to 16%, which was far from the governments’ goal of 40% 

                                                 
8
 Stortinget is the Norwegian Parliament. 
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(Tiegen 2008). In December 2005 the government decided that the rules should be mandatory from 

January 1
st
 2006. All public listed companies registered after this date should comply immediately, 

while already existing companies would be granted a compliance period of 2 years, with full 

compliance as of January 1
st
 2008. If companies did not comply, forced liquidation would be used 

as a sanction (Tiegen 2008; Press release from the Norwegian government December 18
th

 2005). 

2.1.2. The Quota Law 

The quota rules apply separately to shareholder and employee elected board members, so that it is 

not possible to elect female employee representatives to fulfil the quota rules. Of the shareholder 

elected members both sexes must be represented, if the number of members is two or three. If the 

number is four or five, every gender must be represented by at least two members. From six to eight 

members every gender must be represented by three members, for nine members, four members of 

each gender are required, and for ten or more members each gender must be represented with at 

least 40%. If the employees are entitled to choose representatives, both genders must be represented 

as described for the shareholder elected members, but if one gender accounts for less than 20% of 

the total number of employees, the rules are not applicable, and the employees can choose only men 

or women (Law of Public Limited Companies, §6-11a). 

2.1.3. Company and Government Arguments 

The quota law was not popular among companies. It was looked at as a violation of owners’ 

autonomy and their right to elect board members, regardless of gender. Business leaders warned 

that the law could potentially lead to share discounts and feared that there would be a lack of 

qualified female candidates (Tiegen 2008; Criscione 2002).  

The government primarily defended the law with two arguments: Democracy and profitability. 

Ansgar Gabrielsen, Norway’s Secretary of State for Trade and Industry, was one of the driving 

forces behind the law and stated that diversity was in the interest of the companies, because it was 

empirically proven that companies with female board members had better results (Criscione 2002). 

The law was not about creating equality, Gabrielsen said in an interview with the British newspaper 

The Guardian in 2005, it was about diversity creating value. But at the same time, Gabrielsen also 

wanted to break up the “boys’ club”, where board places were given to persons “inside the club” 

(Bloomberg Markets July 2011). 
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2.2. Understanding Board Diversity 

2.2.1. What is Board Diversity? 

Diversity means “variety” or “a range of many people or things that are very different from each 

other” (Webster’s Dictionary of the English Language: Online Version). Board diversity is the 

variation in board members’ characteristics such as age, gender, ethnicity, education, experience, 

skills, knowledge etc. Homogeneous boards are in this thesis defined to consist of people, who are 

similar that is of the same age, gender and race and have some common background, perhaps the 

same education, working experience and values. Heterogeneous boards are diverse boards that 

consist of a range of different people: men and women, young and old, foreigners and people with 

different educational backgrounds and work experience. In the following, diversity will include all 

of these characteristics, but the focus will be on gender diversity throughout the thesis. 

2.2.2. Agency Theory 

An agent is one that acts for, on behalf of or as a representative for another person, also called the 

principal. Both the agent and the principal has some maximum utility level and, if they both act as 

to maximise their utility, there is reason to believe that the agent will not always work in the interest 

of the principal, which is known as the agency problem. The principal has a problem securing that 

the agent behave in the best interest of the principal. One way of dealing with this problem is 

monitoring the agent’s actions (Ross 1973; Jensen and Meckling 1976). When looking at 

companies there are different types of agency problems. First there is the problem between owners 

and management. This problem only exists, when ownership is separated from management. In that 

case owners must rely on management to behave in a way that is in the best interest of the owners. 

Second, agency problems also exist between minority and majority shareholders. Majority 

shareholders might have the power to extract private benefits on the expense of minority 

shareholders. Third, shareholders and stakeholders might have different interests. Shareholders 

might make decisions to protect their investment that in turn hurts other stakeholders. The focus in 

this thesis will be on the agency problem between owners and management. Owners (shareholders) 

are the principal, and management has the role as the agent. The role of monitoring lies with the 

board of directors (Fama 1980).   

In order to secure that management does not act in their own interest that could potentially hurt 

shareholder interests, shareholders can choose to monitor management by employing a company 
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board. The role of the board of directors is to monitor decision-making and make sure that 

management does not act opportunistically (Fama and Jensen 1983). To ensure that the board of 

directors do not let management act as they wish, the board needs to be independent from 

management. If the board has some form of relationship with management, or if the board mostly 

consists of executive directors, the interests of the board will be aligned with the interests of 

management, and there will be no monitoring effect. Outside directors, that is directors that are 

independent from the company and management, have incentives to do their job. They will monitor 

management on behalf of shareholders, and do not collude with the potential interests of 

management to expropriate shareholders (Fama and Jensen 1983; Terjesen et al. 2009). 

The board can be seen as a formal information system that organisations can use to increase the 

control of management opportunism. The quality and amount of board information depends on, 

other than board independence, board characteristics such as the number of board meetings, board 

members’ tenure and board members’ experience (Eisenhardt 1989). Monitoring includes strategy 

implementation, deciding on management remuneration and CEO hiring and firing. To provide 

shareholders with the best monitoring function, the board must be a mix of the right amount of 

experience and capabilities, for them to evaluate management and come up with suitable business 

strategies (Fama and Jensen 1983; Hillman and Dalziel 2003). 

Board diversity can be seen in the light of agency theory. Increased board diversity can lead to 

increased board independence and thereby lead to better monitoring. Board members with different 

ethnicity or gender are more likely to ask different questions, which would potentially not have 

been asked by board members with a more traditional background. The outside director with an 

unconventional background can be seen as the ultimate director (Carter et al. 2003; Thomsen et al. 

2006). 

2.2.3. Resource Dependence Theory 

A theory that provides stronger arguments for board diversity is the resource dependence theory. 

Companies are not only a mixture of different interests such as owners versus management; they are 

also a part of markets, where resources are exchanged among market actors. This need for resources 

creates interdependence among firms and external units, which in turn makes the company less 

independent and also creates an uncertain business environment. The business environment 

becomes uncertain, when the influence and control a company possesses is dependent on the 
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company’s relationship to external parties and the resources to which the company has access 

(Pfeffer 1972; Terjesen 2009).  

The resources a company needs to survive in a global business environment are not only production 

factors. Companies also need access to financing, skilled workers and advisors among others. The 

resources of a company should not only be thought of as production input and output, but also as 

the people connected to the company, who in turn also bring resources to the table. The resources of 

the company’s employees, management and board of directors are part of the context in which the 

company operate. Those people that control critical and scarce resources, such as experience or 

expertise, are in a position to influence and possibly control the company. Knowledge is a resource 

that individuals can posses, and contacts are often linked to certain individuals. Having the right 

employees with the right contacts can create access to resources, which might make the firm less 

dependent on other actors in the market and by that give them more independence and power 

(Pfeffer 1972; Pfeffer and Salancik 1978; Terjesen 2009).  

The board of directors can also, like employees, bring resources to the company in different ways. 

Pfeffer and Salancik (1978) propose that directors should work as advisors, bringing information 

into the company. They can create access to information channels, preferential access to resources 

and legitimacy to the firm. By providing firm management with information, the board helps 

decreasing the uncertainty that firms face in an interdependent environment. The board thus works 

as a link between the company and its environment (Pfeffer 1973; Zahra and Pearce 1989). Having 

directors with different experience, contacts and relationships creates a larger knowledge and 

resource base for the firm to draw on. Firms that are governed by individuals with different 

experience, connections and knowledge have better access to those resources they need to do best in 

the complex environment firms often face (Terjesen 2009).  

2.2.4. Costs of Diversity 

Agency theory and resource dependence theory advocates for more diversity on company boards to 

increase firm performance. But increasing diversity might also lead to costs that are not favourable 

for the firm. Jensen (1993) focuses on the lack of information that limits the effectiveness of the 

boards monitoring and advisory roles. The CEO often controls the information that is presented to 

the board, making it difficult for board members to monitor and evaluate the work of the CEO. 

Having more insiders on the board would increase the board’s access to information, but it would 
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be difficult to have other insiders than the CEO on the board, because these insiders would be 

reporting to the CEO on a daily basis and would probably have a hard time going against the CEO 

on board decisions. This creates a dilemma of how independent the board should be. At the same 

time the CEO faces a trade-off in revealing information to the board of directors. By providing 

better and more information to the board, the CEO will probably receive better advice from the 

board, but at the same time the boards’ ability to monitor the CEO will increase with the amount of 

information they receive. Independent boards are tougher monitors, but the CEO might not be so 

keen on sharing information with this type of board. Therefore a more management-friendly board 

and thereby less independent can be an advantage (Adams and Ferreira 2007). 

Milliken and Martins (1996) finds in their review of previous studies on diversity, that diversity in 

the form of race and gender have negative effects on the identification with the group and on 

satisfaction inside the board. This suggests that people are less willing to interact with people that 

are visibly different than themselves. They also find evidence that groups with diverse skills have 

higher coordination costs than more homogeneous groups. In addition, diversity in group tenure 

leads to lower social integration and higher turnover for the group. According to Milliken and 

Martins (1996), these findings support the idea that the more similar people are in background, the 

more likely they are to be attracted to each other. People with a similar background often share 

common values and experiences, making interaction easier. More diverse boards might have a 

harder time cooperating and might need additional mechanisms to induce cooperation among 

members (Jensen 1993; Milliken and Martins 1996; Adams and Ferreira 2004).  

2.3. Empirical Evidence 

According to agency theory and resource dependence theory board diversity should give the firms 

better monitoring boards and a higher degree of independence from their environment because of 

the resources board members provide the company with. The Norwegian quota law was all about 

diversity creating value, as the Norwegian Secretary of State for Trade and Industry, Ansgar 

Gabrielsen stated. But boards can become so diverse that the cooperation and interaction among 

board members becomes difficult and the efficiency of the boards suffers. Highly independent 

boards might lack the trust of the CEO which can lower their access to information. Board diversity 

covers a number of characteristics of board members, but how does performance relate to gender 

diversity, when looking at empirical evidence? 
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2.3.1. Previous Studies on Gender Diversity and Firm Performance 

Several studies look at the relationship between firm performance and board diversity. Kochan et al. 

(2003) finds no significant relationship between gender diversity and performance in their study of 

US firms. Farrell and Hersch (2005) and Randøy at al. (2006) also finds that adding women to the 

board does not lead to any significant changes in value. In a study from 2003 on US firms, Carter et 

al. finds a positive relationship between the presence of female directors and firm performance 

expressed as Tobin’s Q. They do not propose a direct explanation to this positive effect, but their 

work relies on agency theory and resource dependence theory, advocating that diverse boards are 

better monitors, more effective problem-solvers and should reflect the diversity of the environment 

firms operate in.  

Smith et al. find, in a study from 2006 investigating Danish firms from 1993-2001, that female 

employee elected directors have a positive impact on firm performance, while female shareholder 

elected directors have the opposite effect. A significant part of the shareholder elected female 

directors is found to have family ties to firm owners. Shrader et al. (1997) find a negative 

relationship between the percentage of female directors and firm value in their study of US firms. In 

a later study from 2010, Bøhren and Strøm investigated the relationship between firm value, 

employee directors, board independence and gender diversity. They explore Norwegian firms 

during the period 1989-2002 that is before the quota law was even announced. They find that the 

firm creates more shareholder value, when the board has no employee directors, and when gender 

diversity is low. They argue that firms are already constructing their boards to be as diverse as is 

needed by the individual firm. In their study from 2009, Adams and Ferreira find that gender-

diverse boards devote more time to monitoring, which supports the agency theory view on board 

diversity. They find that a positive relationship between gender diversity and firm performance is 

found, when no effort is made to address the problem of endogeneity between gender diversity and 

firm performance. When this problem is addressed, the overall effect of gender diversity on firm 

performance is negative. They do conclude that gender diverse boards can be valuable to firms with 

weak governance, because they increase monitoring. 

Gender diversity does seem to affect firm value and some studies do find a positive impact, but 

some also find a negative impact. There does not seem to be one conclusion to whether female 

directors create value or not. Several previous studies do not support the current Norwegian politics 

of corporate governance (the quota law). If one trust these studies politicians should not interfere in 
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the structure of the board, from the firm owners’ point of view, on the contrary maybe they should 

encourage less gender diversity. It seems that the arguments for gender diversity are hard to base on 

increased firm value. Rather it seems that gender diversity should be viewed as a part of a broader 

political agenda.  

2.3.2. The Law as an Empirical Experiment. 

When the Norwegian government used the argument that board diversity creates value for the 

company to promote their gender quota plans, one would expect to see conclusive empirical 

evidence that gender diversity creates value supporting the statement from Ansgar Gabrielsen. The 

theory of boards provides some arguments for why board diversity might be preferable and might 

increase firm performance, but the empirical evidence at the field is rather inconclusive. Some 

studies do in fact find a positive relationship, but many others find a negative relationship or no 

relationship at all between gender diversity and firm performance.  

There are other problems associated with using previous studies as evidence for the effect of 

introducing gender quotas. First, Norway was the first country in the world to make gender quotas 

mandatory to public listed companies, and so there existed no research done on the consequences of 

this specific type of regulation. Second, some previous studies are conducted in different countries, 

at different points in time, and this difference in time period, culture and legal systems could have 

an effect on the results. Third, previous changes in the percentage of female directors might be 

endogenous and so creates a methodological problem
9
. Is it that firms that perform well/poorly have 

more female directors, or is it that firms with more female directors perform well/poorly? The 

causality is not clear.  

So despite a wish to compare previous research to the situation in Norway, the government did not 

have conclusive evidence that the law would enhance firm performance. But the law became an 

empirical experiment in itself, as it overcomes the endogeneity problem of previous research. 

Companies did not have any choice to elect female directors or not, they were forced to do so, 

whether they were experiencing or expecting good or bad performance. In addition voluntary 

compliance had been the means for the Norwegian government, before mandating the quota in 

2005, exposing firms to an exogenous shock, as there had been uncertainty about, whether the 

                                                 
9
 Endogeneity is addressed in section 3.2. 
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constraint would be binding or not. Now, after the law has been fully mandated it is possible to 

investigate the impact the law had on firm performance.  

2.3.3. Previous Studies on the Effect of the Law 

If diversity is better for the company, if diversity has a positive effect on company performance, 

would not firms be expected to adopt more diverse boards voluntarily in order to increase company 

value? If firms adopt efficient board structures, so as to maximise firm value, the expectation of the 

relationship between board structure and firm performance would be that there is no relationship. 

The firm simply chooses the structure that is optimal for that particular firm’s environment and 

challenges. If firms could do better by having more diverse boards or adding females to the board, 

they should and would be expected to do so. Imposing binding regulations on the firm’s choice of 

board structure would possibly have a negative impact on firm performance (Gillan et al. 2003; 

Coles et al. 2008). Adams and Ferreira (2009) also conclude that in firms with strong governance, 

introducing gender quotas in the board room could decrease shareholder value, with the possible 

explanation that gender diversity leads to over monitoring. But if firms for some reason do not 

choose the board structure that maximises firm value, and a positive relationship is observed 

between gender diversity and firm performance, gender quotas may lead to increases in firm 

performance, suggesting that there might be a need for legislation (Bebchuk and Fried 2005; 

Randøy et al. 2006).  

Since the compliance period ended, there have been done some studies of the effect of the law. In 

their paper from 2011, Ahern and Dittmar use the Norwegian quota law as a way to get around the 

endogenous nature of the relationship between boards and firm value. They use the firms’ pre-quota 

variation in female board members as an instrument, to address the fact that firms can choose when 

to comply with the law. The first question they seek to answer is, whether firm value improves or 

declines as a result of the new board structure. Ahern and Dittmar find a significant negative effect 

from the increased percentage of female directors on Tobin’s Q for Norwegian firms, but not for 

other Scandinavian firms and US firms. They also find that firms with more female directors in 

2002 had higher Tobin’s Q’s in 2007, 2008 and 2009 than firms with no female directors in 2002, 

indicating that firms with no female directors had a harder time complying with the law. To test 

whether the value losses increases, decreases or remained unchanged after the mandatory deadline, 

they test the differences of the coefficients for 2007, 2008 and 2009. They find that the value losses 

remained unchanged. This suggests that the declines in value are not simply temporary. They 
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conclude that their results are consistent with the hypothesis that firms choose their board to 

maximise shareholder value, so that imposing a large restraint on board structure leads to a large 

decline in value. 

Nygaard (2011) investigates a different time period than Ahern and Dittmar (2011). He focuses on 

the period, when the law was made mandatory (2004 to 2008), while Ahern and Dittmar also 

includes the period prior to the law was mandated (2002 to 2004). Nygaard also includes 

information asymmetry between insiders of the firm and outsiders in his difference-in-difference 

analysis. Insiders often have more information about the company than outsiders. The degree of 

asymmetry is measured as the difference between the information level held by insiders and 

outsiders. He finds that the impact of the law on firm value depends on firm specific information 

asymmetry, and that the increase in female directors was equivalent to an increase in outside 

directors. Low information asymmetry firms benefited more from the law than high information 

asymmetry firms; the latter would likely experience a negative impact of the law on firm value. It is 

harder for a new outside or female director to customise her expertise to a firm where information 

asymmetry is high. He concludes that regulators should be cautious to think that forcing gender 

diversity on firm boards only generates benefits. 

Also using difference-in-difference estimation Matsa and Miller (2011) look at the changes 

undertaken by the firms affected by the law. They use panel data on Scandinavian companies from 

2003 to 2009 to analyse effects both using unlisted Norwegian firms as a control group and other 

Scandinavian firms. They find in both cases that profits declined after 2006 for firms affected by the 

law. They hereafter seek to investigate, whether the effects of the law could be derived from other 

changes in board structure unrelated to gender diversity. They find that adding controls for board 

size, directors’ age, the share of new directors and others does not alter results, which suggest that it 

is the gender of the new directors that drive results. Their main goal is however to uncover, how 

firms decision-making changes, when the percentage of female directors increase. Matsa and Miller 

find that firms affected by the law had increasing labour costs and increased relative employment 

from fewer workforce reductions. So it seems that value transfers were made from shareholders to 

workers, leading to lower short-term profits. 
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2.3.4. Which foundation does the theory and empirical research provide? 

Agency theory and resource dependence theory advocates for more diverse company boards. 

According to these theories the expectation is that more diverse boards increases monitoring and 

decreases environment uncertainty, benefiting to the overall performance of the firm. But there is a 

trade-off when creating more diverse boards. Boards can be so diverse that it hurts cooperation and 

decreases board efficiency. Empirical studies offer no clear cut evidence on the effect of gender 

diversity and generally suffer from endogeneity problems. When investigating the effect of the 

Norwegian law and addressing the problems of endogeneity, the increase in female directors, the 

law caused, leads to a significant decrease in firm performance. 

Some level of diversity can possibly benefit the firm and result in higher firm performance, but 

there is a chance that the Norwegian law created boards that were too diverse and therefore harmed 

the performance of the firms. If the Norwegian firms had already chosen the board structure that 

maximised firm value, a law imposing constraints on board structure was bound to hurt firm value. 

Business leaders were not in favour of the law, which can have contributed to increased uncertainty 

about the effects of the law, hurting firm performance. Finally because firms were forced to elect 

female board members, and therefore were not free to choose the best suited person, the change in 

board structure might have affected other board characteristics than gender, affecting board 

cooperation and efficiency, which in addition could potentially harm firm performance. 
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3. Methodology 

The first part of the problem statement concerns the potential effect of gender diversity on firm 

performance. When investigating causal relationships it is important to choose a proper method that 

takes into account possible problems with the dataset. In this section the methods used to 

investigate the relationship between gender diversity and firm performance are described and 

evaluated. 

3.1. Regressions 

To test the impact of female board members on firm performance, several linear regressions are 

conducted with different sets of independent variables to test, whether the possible significance of 

certain coefficients holds when including more variables.  

First simple OLS regression models are estimated. The problem with estimating a simple OLS 

model is that it does not take into account the heterogeneity that might exist between the firms that 

are included in the data. This individuality of each firm is captured by the error term, which makes 

it possible that the error term is correlated with some of the independent variables in the model. 

This violates the basic assumption of the OLS method that the error term must be uncorrelated with 

the independent variables. This violation makes the estimated coefficients biased and inconsistent. 

One example is that the composition of the board of directors might be affected by firm complexity. 

Coles et al. (2008) find that more complex firms with greater advising requirements have larger 

boards with more outsiders. They find that Tobin’s Q increases in board size for complex firms and 

vice versa for simple firms. Firm complexity is a firm-specific variable, which is omitted here, but 

is correlated to board size according to the findings of Coles et al. (2008). This is one reason to 

believe that the error term is correlated to one or some of the independent variables, and therefore 

the OLS regression yields biased and inconsistent coefficient estimates. 

To account for any unobservable firm-specific effects and to obtain consistent and efficient 

estimates, I estimate a fixed effects model that allows for heterogeneity among firms. This model 

allows each observation to have its own intercept value that does not vary over time. The individual 

effects are allowed to be correlated with the independent variables (Hausman 1978; Gujarati and 

Porter 2009). A problem with fixed effects models is that they consume several degrees of freedom, 

meaning that the number of independent observations decreases. This happens because fixed effects 

models often include many dummy variables to control for the heterogeneity among firms, which 
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means that one might end up with a lack of observations to do a meaningful statistical analysis. 

Also the fixed effects model excludes variables that do not change over time, so it is not possible to 

include for example industry dummies in a fixed effects model.  

To avoid the loss of degrees of freedom and to be able to include variables that do not change over 

time, one can estimate a random effects model that still takes into account the unobservable effects. 

In the random effects model the unobservable effects are expressed through the error term and not 

through dummy variables. The random effects model assumes that all observations are a subset of a 

much larger population, and that they have a common mean value for the intercept. The individual 

differences in the intercept values of each firm are then reflected in the error term. But because the 

error term then includes the individual-specific error component of each firm, it is possible that it is 

correlated with the independent variables, resulting in inconsistent coefficients. So the random 

effects model does not allow the individual effects to be correlated with the independent variables 

(Hausman 1978; Gujarati and Porter 2009).  

Both the fixed effects model and the random effects model have some issues. To choose the most 

appropriate model I run a Hausman test. The null hypothesis underlying this test is that the 

individual effects are uncorrelated with the other independent variables in the model (Hausman 

1978). If the null hypothesis is rejected, I conclude that the random effects model is not appropriate, 

which is possibly due to correlation between the individual effects, and by that the error term and 

the independent variables. The fixed effects model will then be a more appropriate choice, because 

this model allows for correlation. 

3.2. Endogeneity 

The fixed and random effects models are better approaches than the simple OLS regression, but still 

there are some problems that these models cannot fix. Endogeneity is a large problem in corporate 

governance studies. Reverse causality, missing variables, sampling errors and measurement errors 

are all prevalent econometric problems when studying corporate governance (Börsch-Supan and 

Köke 2000; Reeb et al. 2012). 

3.2.1. Reverse Causality 

Reverse causality is the problem of determining, what causes what. In this thesis it is the problem of 

determining, whether firms with more female directors have higher firm performance, or if firms 
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with high performance choose more female directors. A simple linear regression will not reveal the 

direction of the causality and might give wrong indications, as to whether female directors are 

associated with higher firm performance. Other models must be used, which will be addressed later 

in this section. Also one must be aware of the risk for spurious correlation that is an unobserved 

variable that simultaneous determines the dependent and independent variable (Reeb et al. 2012). 

The problem of a possible spurious correlation is present in this thesis. The change in female 

representation on firm boards that the law requires depends on the pre-quota percentage of female 

directors, which again might be related to firm value. The pre-quota percentage of female directors 

might not be randomly assigned (Ahern and Dittmar 2011). To test for this possible spurious 

correlation I compare the attributes of Norwegian listed firms with no female directors to the firms 

with at least one female director in 2004, before the law became mandatory.  

A simple t-test approach requires that the variables tested are normally distributed. First I test the 

null hypothesis of the variables being normally distributed. I do this using both graphical and 

numerical methods. Graphically I tested normality by histogram, probability-probability plot and 

quantile-quantile plot. Numerically I used skewness, kurtosis, a skewness-kurtosis test, a Shapiro-

Wilks test and a Shapiro-Francia test (Park 2008). For all graphical analysis the data must look like 

a normal distribution. For the histogram the data must take a bell-shaped form, and for the pp-plot 

and qq-plot it should show a linear pattern. The pp-plot compares the distribution function of the 

data to the standard normal distribution function, while the qq-plot compares ordered values of the 

data with quantiles of the standard normal distribution function. Skewness measures the degree of 

symmetry of a probability distribution and for normally distributed data it should be close to zero. 

Kurtosis measures the thinness of the tales of the distribution and it should be close to three for the 

data to be close to the standard normal distribution function. The three final tests are all numerical 

test to test normality. They all test the null hypothesis; that the data is normally distributed. Since 

the results of the graphical methods very much depends on the interpretation of the reader, it is the 

results of the numerical tests that are the basis for the conclusion of normality
10

. 
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Table 3. Normality test of firm variables by share of female directors 2004

Histogram P-P plot Q-Q plot

No females
Females > 

0
No females

Females > 

0
No females

Females > 

0
No females

Females > 

0
No females

Females > 

0

Log(total assets) P P P 0.06 0.46 2.01 2.79 1.23 1.61 -0.51 0.78 -1.13 0.71

ROA  -  -  - -1.64 -0.06 7.31 3.81 13.84*** 2.15 3.34*** 0.84 3.41*** 1.33*

Log(Net income) P P P 0.04 0.60 2.16 2.81 0.28 2.32 -0.82 0.81 -0.9 0.78

Leverage P P P 0.42 0.43 2.20 3.29 1.33 2.24 1.09 -0.11 0.90 0.12

CAPEX  -  -  - 2.64 1.62 9.12 6.05 20.70*** 15.16*** 4.47*** 3.52*** 4.19*** 2.96***

Board Size P  -  - -0.84 0.52 3.26 3.54 4.15 3.44 2.54*** -0.55 0.135 -1.21

Notes: The table shows the results of the numerical tests for normality. 

***Significant at 1% level, **significant at 5% level, *significant at 10% level

Skewness Kurtosis
SK-test                     

Chi-2

Shapiro-Wilk                

z-value

Shapiro-Francia            

z-value

Table 4. Firm variables by share of female directors 2004

Variables No Female directors Female Directors > 0 Difference Equal Variance Stat value

Log(total assets) 11.7817315 12.8835167 -1.1017852 Yes  -2.01**

ROA 0.5563158 4.9860606 -4.4297448 -0.04

Log(Net income) 9.28743 10.27813 -0.9907 No -1.24

Leverage 0.4367874 0.5388685 -0.1020811 Yes -1.56

CAPEX 0.0467359 0.0545766 -0.0078407 -1.62

Board Size 5.2631579 5.8787879 -0.61563 Yes  -1.96**

The analysis is performed using SAS Enterpriseguide 4.3 two-sample t-test and Wilcoxon Rank Sum test for the two variables 

ROA and CAPEX. If variances are tested to be equal in the t-test pooled method t-statistic is reported, else Sattterthwaite 

t-statistics is reported.

***Significant at 1% level, **significant at 5% level, *significant at 10% level
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Table 3 shows, which variables satisfy the different tests of normality (See figure 1-3 in the 

appendix for normality graphs). It shows that out of six variables four variables can be considered 

normally distributed. This means that the simple t-test can be performed on the variables log(total 

assets), log(net income), leverage and board size. For the two other variables, Roa and Capex, I use 

the Wilcoxon Rank Sum test that is a non-parametric test, meaning that it does not rely on the 

distribution of the data. The Wilcoxon Rank Sum test assumes independent samples. There is no 

reason to believe that the results of the firms with no female directors are in any way related to the 

results of the firms with one or more female directors, therefore it is assumed that the samples are 

independent. 

Table 4 shows the results of the t-test and Wilcoxon Rank Sum test, showing that only firm size, as 

measured by the natural logarithm of total assets, and board size are significantly different between 

the two groups, showing that larger firms and firms with larger boards are more likely to have 

female directors on the board. These findings support the findings of Ahern and Dittmar (2011), 

who perform a much larger and more thorough investigation of a potential spurious correlation
11

. 

One noteworthy finding of Ahern and Dittmar (2011) is that Tobin’s Q is not significantly different 

between the two types of firms. It was not possible for me to make that analysis, because the 

database used did not contain the information that was needed to calculate Tobin’s Q for year 2004. 

But another measure of firm performance, Roa, was available and it is not significantly different 

between the two groups. These results, plus the previous research from Ahern and Dittmar (2011) 

lead me to believe that there is no need to worry about a spurious correlation. 

3.2.2. Model Misspecification and Measurement Errors 

Missing variables is another problem of endogeneity. The general problem with missing variables 

is, that it can be hard to know exactly which variables that are missing, and which variables that 

could potentially affect the dependent variable. Missing variables will bias the estimated 

coefficients. If it was possible to know, which variables that were missing, the direction of the bias 

could be predicted, but when many variables are missing, or unknown variables are missing, it is 

difficult to determine the direction of the bias (Börsch-Supan and Köke 2000). Potential missing 

variables in this analysis is such variables as competition measures and takeover activity. These 

variables are likely to affect the performance of the firms. Firms operating in a more competitive 

environment might have a harder time making profit. When takeovers are used as a mechanism to 
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discipline management, high takeover activity signals that current management possibly are not 

doing the job as good as it could be done. The firm could potentially do better with another 

management team. But competition measures are not available for all sectors and are hard to use, 

since they must be matched to the individual firms, because they are industry specific (Börsch-

Supan and Köke 2000). Not including these variables is a source to potential bias in the estimated 

coefficients. 

Another problem of endogeneity is measurement errors in variables. The true market value of a 

company is empirically hard to measure. By using Tobin’s Q the underlying assumptions is that the 

market knows the true value of the firm. It is doubted that this assumption is correct, but the 

measure might be the best there is (Börsch-Supan and Köke 2000). But measurement errors in the 

dependent variable do not cause biased coefficients, because the error term catches additional 

variance. The problem is that estimations are likely to be weakened, leading to insignificant and not 

usable estimation result. Measurement errors in the independent variables on the other hand cause 

the estimated coefficients to be biased and inconsistent (Börsch-Supan and Köke 2000). There are 

possible measurement errors in the dataset used here, because a large part of the data on board 

members are gathered from firms annual reports, and this information might not be exhaustive
12

. 

3.2.3. Dealing with Endogeneity 

There are different ways to deal with the problems of endogeneity. By including firm-fixed effects I 

control for within-group variation and the risk of omitting variables is reduced by taking into 

account that each firm’s individual characteristics may influence the dependent variable (Reeb et al. 

2012). Lagged values of the endogenous variables is another way to deal with endogeneity. 

Although current values of the variables might be endogenous to Tobin’s Q, it is less likely that past 

values have the same problem. This is a simple method of dealing with endogeneity, but it has the 

problem that there is no way to know, how serious the endogeneity problem is, and whether the lags 

are good enough to solve this problem that is the lags might be weak instruments (Börsch-Supan 

and Köke 2000). Difference-in-difference estimation, instrumental variables and matched samples 

are other approaches that deal with the problems of endogeneity. To apply a difference-in-

difference model the shock firms have experienced must be exogenous. The change must be outside 

the control of the involved firms and should be unpredictable. The problem with using a matching 

sample approach is that it eliminates firms either from the treated or untreated group that do not 
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have comparable firms in the other group. This minimises the data set, making it harder to 

generalize from the analysis results. The instrumental-variable approach is difficult to use, because 

exogenous instruments are quite difficult to find and often turns out to be yet another endogenous 

variable (Reeb et al 2012). 

3.3. The Difference-in-Difference Approach 

To deal with the problem of reverse causality I estimate a difference-in-difference model, which I 

consider appropriate, due to the exogenous nature of the shock the law was to listed Norwegian 

firms (Reeb et al. 2012)
13

. The difference-in-difference model measures the effect of some event at 

a given period in time. It compares a group that is affected by the shock to a group that is not 

affected, to see whether there are any differences between the two groups. It does not compare the 

outcomes of the two groups, but the change in outcomes pre- and post-event, which adjusts for any 

pre-event differences between the two groups (Stock and Watson 2011).   

3.3.1. Panel Data 

When analysing the effect of female directors on firm performance using a difference-in-difference 

approach one needs data before the event and after the event. It is necessary to study the effect over 

time to see, what happens, when a firm changes the number of female directors, or what happens, 

when the law is implemented. It also seems reasonable to use some form of cross-sectional data. 

Firm performance is affected by many things and is possibly affected differently by these things 

depending on the firm’s environment. So data that varies both cross-sectional and over time are 

needed, why panel data is chosen. 

For OLS standard errors to be unbiased the residuals must be unrelated. Often this is not the case 

for panel data, where within-cluster correlation is often present. Because the same firm is examined 

year after year, there is a good chance that the residuals are correlated across years for a given firm. 

To control for this serial correlation, I estimate cluster robust standard errors (Bertrand, Duflo, and 

Mullainathan 2004; Petersen 2009). Clustered standard errors are also robust to heteroscedasticity, 

why it is reasonable to assume homoscedastic residuals (Petersen 2009). Another crucial 

assumption is that the residuals are normally distributed. This assumption is especially important, 

when dealing with small data sets, as it ensures unbiased test statistics. When samples are large, the 
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 In section 2.3.2 it is explained that the shock is considered exogenous because there were serious doubt that the quota 

would ever be made mandatory. The Norwegian government had through years used a more voluntary approach to 

make Norwegian firms increase the number of female directors.  
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test statistics most often applied, the t and F statistics, have approximately the t and F distribution, 

so the tests are still valid, even if the assumption of normally distributed residuals is broken 

(Gujarati and Porter 2009). The sampled used for this thesis contains 175 firms observed each for 5 

years, with a total of 875 observations. I assess that this sample is so large that there is no need to be 

concerned about the normality of the residuals. 

Based on the applied mechanisms to control for serial correlation and heteroscedasticity and the size 

of the sample, I expect that by using difference-in-difference estimation that mitigates the problems 

of endogeneity, the interpretation of the regression estimates will be valid. 

3.3.2. Sweden as a Control Group 

When using difference-in-difference analysis two groups of observations are needed: One group 

that goes through the treatment, in this case firms that are affected by the law, and a group that is 

not affected by the law, but are similar to the treated group, as a proxy for how the treated group 

would have acted, if it had not been affected by the law. 

Historical background 

Norway and Sweden has a long history that links the two countries together. In all of Scandinavia 

borders have been changed several times and unions between the different countries have existed all 

through history. Norway and Sweden became a Union in 1814, when the Swedish King was 

crowned King of Norway. Norway was still an independent state, though with the exception that all 

foreign affairs were controlled by Sweden. Differences in politics between the two countries 

became more apparent and important during the 19
th

 century, Norway was becoming more liberal-

democratic, while Sweden remained more conservative, and Norway wanted more influence over 

the foreign affairs of the Union. Sweden worked against several Norwegian political decisions, but 

in 1905 Norway became an independent monarchy, crowning the Danish prince Carl as King 

Haakon the 7th of Norway (Verified article from The Great Danish – Gyldendals Open 

Encyclopedia, Claus Bjørn). 

The Nordic model of Corporate Governance 

Corporate governance in the Nordic countries is based on national legislation, primarily the national 

company acts, but also EU regulation, stock exchange rules, accounting acts and corporate 

governance codes. The Nordic company acts were harmonised from the middle of the 20
th

 century, 
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but this changed, when Denmark, Finland and Sweden joined the European Economic Community 

(EEC). With Norway and Iceland joining the European Economic Area (EEA), EEC legislation was 

implemented in all Nordic countries. In general the Nordic countries’ company acts resemble each 

other in the fundamental corporate governance aspects, thought they do have some differences. 

Seven key features are presented here (The working group of the self-regulatory corporate 

governance bodies of the five Nordic countries, 2009):  

1) Strong shareholder power is facilitated through the General Meeting. The General Meeting 

serves as the highest decision-making body of the company in the Nordic countries. It must approve 

annual accounts, board remuneration, mergers and demergers and the board must be authorised by 

the General Meeting to issue new shares or buy-back own shares among others. 2)  Strong minority 

protection is secured through the Nordic company acts. All shareholders must be treated equally, 

and the General Meeting or the board may not make a decision that gives unnecessary advantages to 

some shareholders or other persons, at the expense of other shareholders or the company. 3) Each 

shareholder has the right to participate at the General Meeting and shareholders that are unable to 

attend may exercise their rights by proxy. 4) The majority of Nordic listed companies have entirely 

or predominantly non-executive boards. The board is responsible for the overall management of the 

company’s affairs and at least half, or a majority, of the shareholder elected board members must be 

independent of the company. The CEO of the company cannot serve as the chairman of the board, 

and in Denmark, Norway and Sweden employees have the right to appoint a limited number of the 

board members. In any Norwegian company with more than 30 employees, the employees have a 

right to be represented on the board (The Norwegian code of practice for Corporate Governance, 

2004) and in Swedish companies with at least 25 employees, employees have the right to appoint 

two representatives to the board (Swedish code of Corporate Governance, 2004). 5) Auditors are 

appointed by the General Meeting, and so they also answer to shareholders. 6) Major shareholders 

are expected to take on an active governance role. Many of the listed companies have one or few 

controlling shareholders, who are expected to take long-term responsibility for the company. Often 

major shareholders serve on the board, but at least two board members must be independent from 

the major shareholders. 7) Transparency is a key feature that was adopted early by Nordic 

companies. It requires full disclosure of board and CEO remuneration at the individual level. 

Remuneration policy must be presented at and approved by the General Meeting and disclosure of 

the company’s internal control and risk management principles is required. 
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Not only is corporate governance in the Nordic countries similar, the countries also share 

democratic and social values, which is expressed through the welfare state, a similar legal system 

and the languages of Denmark, Sweden and Norway are so similar that they are largely understood 

in all three countries (Bernitz 2007). Scandinavian law is civil law, but can be viewed as a legal 

family of its own, a subgroup to the civil law group that is build on a common legal tradition within 

Scandinavia (Bernitz 2007)
14

. 

Equality in Scandinavia 

In the 2010 Global Gender Gap Report, prepared by the World Economic Forum, the Scandinavian 

countries are among the top 10 most equal countries in the world, and they have also been ranked 

that way in 2006 to 2009. Norway and Sweden has been ranked in the top 5 from 2006 to 2010 and 

are very similar in equality when addressing educational attainment, health and survival and 

economic participation and opportunity, which include wage gaps and labour force participation. 

The Nordic countries are top scores, when it comes to gender equality, and they were also some of 

the first to grant women voting right: Finland in 1906, Norway in 1913, Denmark and Iceland in 

1915 and Sweden in 1919. Denmark, Norway and Sweden introduced voluntary gender quotas for 

political parties in the 1970’s, which has made them top scores in percentage of women in 

parliament. Sweden has 47% women in parliament, while Norway has 53% in 2010 (World 

Economic Forum 2010). 

Threat of gender quotas in Sweden 

In 1999 the Swedish Deputy Prime Minister and Minister of Equality Margareta Winberg 

commented on the necessity of increasing the percentage of female board members and gave 

companies 5 years to increase the number of women on their boards (Margareta Winberg 2002
15

). 

In 2002 Margereta Winberg threatened to introduce gender quotas, if one in four board members 

were not female by 2004. The debate continued in Sweden as new ministers took over after 

Margareta Winberg, and in 2004 the Swedish government initiated an elucidation of the goals and 

efficiency of the Swedish equality politic (SOU 2005:66). In June 2005 another elucidation was 

initiated to investigate, if and how quotas could be incorporated in Swedish legislation 

(Ju/2005/5704/P). The intention of the last elucidation was to get suggestions on how to secure that 
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a certain share of the board of directors should be of each gender, and that this share should be at 

least 40%. After a new government was formed in 2006, and Sweden replaced the social democratic 

government with a liberal/conservative-government, a law on gender quotas on the board of 

directors has not been implemented in Sweden (Randøy et al. 2006).  

Conclusion 

Norway and Sweden has a shared history and cultural background, the official languages are very 

similar, and their corporate governance codes and legal systems are comparable and even parallel in 

several ways. They are also both some of the world’s most equal countries, when it comes to 

gender, and has been for some time. Because of the clear similarities between Norway and Sweden 

it is likely that companies in both countries would be affected in the same way by a law on gender 

diversity. A law on gender quotas was discussed in both country, but only Norway went all the way 

and implemented the law. It is possible that there are spill-over effects from the Norwegian 

regulation to the Swedish firms, but since it is countries with a high focus on equality, it could be 

hard to say, what is spill-over- effects, and what is natural development. 

Sweden is accepted as a suitable control group that instruments for, how the Norwegian group of 

companies would have been, if there had been no regulation. 
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4. Analysis and Results 

Based on the expectations from theory and previous studies and the above discussed methodology 

issues and appropriate model, this section concentrates on the empirical analysis. The variables 

chosen and the dataset used are discussed in the first part of this section, stating the empirical 

premises for the analysis. The method chosen in the previous section is applied in the second part, 

to investigate the relationship between gender diversity and firm performance. The last part 

concentrates on the comparison of Norway to a country that was not affected by a quota, in this case 

Sweden.   

4.1. Data 

Board data was collected from the companies’ annual reports from the firms’ web-pages. Because 

of the time limit of this project and the fact that the law was passed on a voluntary basis in 2003 and 

not made mandatory before 2006, data was collected from 2005 to 2009. It could potentially be a 

problem not to include 2003 and 2004, because companies and investors knew in 2003 that the law 

could be made mandatory, if the firms did not comply voluntarily. Also some firms will have 

adapted to the law between 2003 and 2005, and so a potential effect from applying to the law this 

early will not be included in this analysis. Ahern and Dittmar (2011) do find that the largest increase 

in female board members happens from 2006 to 2007, which implies that the largest possible effects 

from increasing the number of female directors will be included when analysing data from 2005 to 

2009. 

In the case where firms’ annual reports could not be retrieved from the web-pages, Thompson 

Research was used to search for the missing annual reports. If it was not possible to find the annual 

reports the company was excluded from the sample. If any major board changes occurred during the 

year, data was collected for the board composition that was valid most of the year. If data was 

missing on board members, it was attempted found by searching the Internet or in Norway from 

skattelister.no, Business Week and other alternative sources. If data lacked for more than half of the 

board members, the firm was excluded from the sample. In the cases where a company’s financial 

year did not follow the calendar year, the company was excluded, so that the time period was 

comparable between companies. A general problem with the board data were, that not all 

companies give a thorough and complete description of their board members. This means, that the 

data can be biased, since it is not possible to check, if the data is complete. Some companies do not 
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describe the entire education of their board members or previous work experience. In those cases 

where a person is represented on two different boards in the sample, information is compared to 

give a more complete picture of that person and lower any collection bias. The gender of the board 

member is of course the most important variable for this thesis. If the gender of the person was not 

mentioned in the annual report explicitly, pictures from the annual report were studied to determine 

the gender. If pictures were not available Statistics Norway and Statistics Sweden was used to 

establish, whether the name of the board member was carried mostly by women or men. 

Board data were then merged with the financial and accounting data obtained from the Bureau van 

Dijk’s Orbis database. The firms with missing financial data were excluded. The sample was 

restricted to companies that were listed no later than in 2002 to secure that the companies in the 

analysis were affected by the entire legal process of the quota law, but also again to restrict the 

sample and make sure that data could be gathered in the amount of time available. Firms that 

became listed after the law was made mandatory, did not have an adjustment period, but had to 

follow the regulation from day one, and so did not experience the changes the law lead to. The 

sample consists of 53 Norwegian firms and 122 Swedish firms, each with 5 years of data. 

4.2. Variables 

4.2.1. Dependent Variable 

The dependent variable should measure firm value. There is not one way of measuring the value of 

a company, and there is no general agreement on the most efficient way. Previous studies use 

primarily two measures of firm performance: Tobin’s Q and return on assets (Roa). Ahern and 

Dittmar (2011) chooses Tobin’s Q as their main measure of firm performance, arguing that because 

of a change in accounting rules in 2005, Roa is a less reliable measure, when the time period starts 

before 2005 and ends after. Since the period analysed in this paper does not cross 2005, but starts in 

2005, Roa could be chosen without the problems of a change in accounting rules.  

Roa measures the profitability of the company as the earnings generated from invested capital. Rose 

(2007) states that accounting measures, such as Roa, are highly dependent on the asset-valuation 

method chosen by the company’s management. When the interest is not the past performance of the 

company, i.e. the profit that the company has already generated, but the future profit opportunities 

of the company, then Tobin’s Q is a more appropriate measure. If the firm has Tobin’s Q higher 

than 1, it means that the market value of the firms’ assets is higher than their book value, suggesting 
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that the company has some intangible assets related to future growth opportunities (Sudarsanam, 

2003, p. 344). 

Tobin’s Q has been criticised for not measuring firm performance. The results of Wolf and Sauaia 

(2003) are inconclusive, as to whether Tobin’s Q is a good indicator of firm performance. Dybvig 

and Warachka (2010) find that Tobin’s Q is not an appropriate measure of firm performance, 

because the relationship is affected by endogeneity, because underinvestment is not taken into 

consideration. Marinova et al. (2010), Carter et al. (2003) and Ahern and Dittmar (2011) all use 

Tobin’s Q as a measure of firm performance. Based on the simplicity of interpreting Tobin’s Q, the 

fact that other studies similar to this thesis use the value, which makes results more comparable, and 

that it is a measure of future performance, Tobin’s Q is chosen as the dependent variable. Following 

the approach of Ahern and Dittmar (2011), Tobin’s Q is calculated as total assets minus 

shareholders funds plus market equity, divided by total assets (See the appendix for details on 

variables).  

The interpretation of the analysis depends on the form of the dependent variable. By using the 

natural logarithm of Tobin’s Q it is possible to interpret coefficients as a percentage change in 

Tobin’s Q, which will often make the results easier to understand. Also looking at figure 2 and 

figure 3, the natural logarithm of Tobin’s Q is much closer to a normal distribution, which makes 

the influence of possible outliers smaller.  

 

Figure 2. Histogram of Tobin’s Q                        Figure 3. Histogram of the natural log of Tobin’s Q 
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4.2.2. Explanatory variables 

I divide the independent variables into two subgroups: Explanatory variables and control variables. 

The explanatory variable is the independent variables, which effects are of most interest to the 

analysis that is, the effect of gender diversity. The rest of the variables on firm and board 

characteristics are the control variables, which are included to control for any effect, they might 

have on firm performance. 

Gender diversity 

The general question to ask when considering if gender affects firm value, is if there is a difference 

between the way female and male directors work?  

One of the commonly exposed differences in the behaviour of males and females is the attitude 

towards risk. Eckel and Grossman (2008) review the literature on men and women’s attitudes 

towards risk and its effect on behaviour. If women are more risk averse than men, it will be 

reflected in all aspects of their decision making. Field studies conclude that women are more risk 

averse, but laboratory experiments are less conclusive. Eckel and Grossman conclude that the 

existing evidence suffers from omitted variables bias, because they fail to include factors such as 

knowledge, wealth and marital status. So there are doubt on the results of the behaviour of men and 

women, but other studies examining the relationship between gender and corporate performance 

find that performance do change, when gender diversity is changed.  

Some previous studies find positive effects from increased gender diversity, while others find a 

negative effect. Carter et al. (2003) argue that the positive effect could be related to more effective 

problem-solving, better monitoring and that boards should be diverse, as they exists in a diverse 

environment. Adams and Ferreira (2009) argue that firms with weak governance might benefit from 

gender diverse boards, as they increase monitoring. On the other hand, over monitoring might be a 

risk in well-governed firms. Smith (2006) blames the negative effect on the fact that a significant 

part of shareholder elected female board members are related to company owners, and Bøhren and 

Strøm (2010) find that firms are already designing boards with the proper mix of diversity to meet 

the challenges of the firm
16

. In this thesis the effect of gender diversity is controlled for by including 

the percentage of female directors on the firm board.  

                                                 
16

 For a more thorough review of the previous studies on gender diversity and firm performance see section 2.3. 
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Treatment variable 

To test the effect of the Norwegian law, one must use a treatment variable that tells, whether a firm 

has been subject to the law or not. In that way it is possible to compare the firms that have been 

affected by the law and those, who have not. The treatment variable works like a dummy variable 

that takes on the value 1, whenever a firm is considered treated. As compliance with the law 

depends on the percentage of females on the firm board, the treatment variable is formed using the 

gender diversity variable. 

4.2.2. Firm Characteristics 

Firm size  

The relationship between firm size and performance has been investigated in a number of papers. 

Gale (1972) finds that larger firms are more profitable, Hall and Weiss (1967) find support for 

Baumol’s hypothesis which states that large firms have all the options of small firms, and also they 

can invest in lines that small firms cannot. This means that if the industry allows for large 

investments, larger firms should have higher rates of return than small firms. A more recent study 

by Punnose (2008) finds that the positive effect of size on profitability is larger the smaller the firms 

are. Evans (1987), Shepherd (1972) and Ammar et al. (2008) find a negative relationship between 

firm size and performance. Ammar et al. find that profitability increases with size to a certain 

extent, but then decrease as firms grow larger. Even though the empirical results are different, there 

seems to be a general understanding that firm size does have an effect on firm performance.  

The measure of firm size is very different between existing papers. Some use number of employees 

as a measure of size others use sales or total assets. In line with Shepherd (1972), Punnose (2008) 

and Hall and Weiss (1967) total assets are used as a measure of firm size in this thesis. According to 

Hall and Weiss (1967) assets are superior to both sales and employment, because it is the difficulty 

of financing large assets that limits entry to certain fields and by that the growth of the company. It 

is also superior to equity, because it is the size of total capital financed that determines the 

opportunities that are available to the firm. The variable is expressed as the natural logarithm of 

total assets, because it is expected that the difficulty of raising another 1% in assets is more 

comparable between two companies, than the difficulty of raising another 1 million dollars for each 

firm (Hall and Weiss, 1967). 
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Leverage 

The theorem of Modigliani and Miller (1958) states that in a perfect world with no tax, no 

bankruptcy cost, no agency cost and symmetric information the capital structure of the firm has no 

effect on the value of the firm. In a world with tax, leverage will increase the value of a firm, due to 

the presence of a tax shield or tax savings because of the deductibility of interest on the debt. Since 

firms are facing tax, bankruptcy and agency costs and information is asymmetric, leverage is 

expected to have an effect on firm value, and is therefore included as a control variable. 

Capital expenditure 

Capital expenditures (Capex) can be defined, as the amount a company uses to acquire or upgrade 

physical assets. When the company spends money to buy new assets or adds to the value of existing 

assets, the company generates future benefits, as the investments are forming the base for the 

potential future growth opportunities. Capital expenditures are found to affect firm value in various 

studies. McConnell and Muscarella (1985) find that the announcement of an increase in capital 

expenditures for industrial companies is related to a positive excess stock return. Also Chung et al. 

(1998) find that an announcement of an increase in capital spending results in positive share price 

changes for companies with Tobin’s Q ratios higher than 1, but for companies with Tobin’s Q ratios 

lower than 1 they find a positive reaction to an announcement of a reduction in capital expenditures. 

The Capex variable is defined as the additions to fixed assets divided by total assets.  

Firm risk 

Management and directors face trade-offs, when they make strategic decisions. Bettis and Mahajan 

(1985) find that there is a trade-off between profitability and risk, meaning that firms taking less 

risk face lower profitability. It makes economic sense that in order to make high profit firms must 

invest in more risky businesses. In line with Bettis and Mahajan (1985) risk is measured as the 

standard deviation of Roa for the previous three years. Bettis and Mahajan use a measure of the 

previous five years, but because of restrains to the data set used in this thesis, it was not possible to 

include 5 years for all years in the sample. The standard deviation of Roa is used as a proxy for 

return volatility in this thesis, as it measures the variability in earnings. 
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Ownership concentration 

In their paper from 1976 Jensen and Meckling describes, how management, when not owning 100% 

of firm stock, can extract personal benefits on the expense of other shareholders that are not 

involved in the every-day operations of the firm. This is a general agency problem, where the 

manager does not behave in the best interest of the shareholders. This problem occurs in every firm 

in which the manager holds less than 100% of the firm’s capital. Large shareholders, who are 

owners that hold a relevant percentage of firm shares, have incentives to monitor management, 

because they have a lot to lose, if management does not behave in the best interest of the firm, and 

profit is not maximised. However, these owners at the same time might also use their power to use 

corporate resources in a way that benefits themselves and not minority shareholders to extract the 

so-called private benefits of control
17

 (Holderness 2003). There is an extensive literature studying 

the relationship between ownership concentration and firm value, but there does not seem to be a 

general agreement between different studies on the size and direction of the effect. Morck et al. 

(1988) examine the relationship between inside ownership and firm value and find that Tobin’s Q 

increases as managerial ownership goes up to 5%, then decreases until it reaches 25% and then 

increases slightly for ownership ratios over 25%. McConnell and Servaes (1990) find that Tobin’s 

Q increases until 40-50%, and find no significant relationship between Tobin’s Q and outside block 

holders. Demsetz and Lehn (1995) find no relationship at all between ownership concentration and 

firm value. In general ownership concentration seems to have little impact on firm value, but 

Holderness (2003) stresses that the results of previous studies should be interpreted carefully, since 

there are problems with reverse causality, omitted variables and possibly the definition of firm 

value. So at least theoretically there is an argument for including ownership concentration as a 

variable. The variable is measured as the percentage of shares (cash-flow rights) held by the largest 

shareholder, as stated in the annual report. 

4.2.3. Board Characteristics  

When deciding which board variables to include in the analysis, agency theory and resource 

dependence theory points at different characteristics that are important to the board’s impact on firm 

performance. Agency theory focuses on the monitoring role of the board, which draws attention to 

the relationship between inside and outside directors, while resource dependence theory focus on 

                                                 
17

 This agency problem is also mentioned in section 2.2.2. 
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the resources provided by board members and thereby the board members’ skills and knowledge, 

access to information and experience (Hillman et al. 2000).  

Foreigners 

Carter et al. (2003) find that not only gender diversity, but also ethnic diversity has a positive 

impact on corporate performance. When the board becomes more diversified, both in gender and 

ethnicity that is the board consists of both men, women and foreigners experience and ideas become 

diverse and can result in better decision making. Also with companies operating in a more and more 

global environment, having board members from different cultures can be a strong source of advice, 

of how to operate in foreign markets. The variable “Domestic” is representing the percentage of 

non-foreign directors.  

Board Size 

The relationship between board size and firm performance has been described both in theory and 

empirical studies. The general view seems to be that when boards become too big, there is an 

increased risk for agency problems, such as directors free-riding, and the board becomes more 

symbolic than part of the management process (Hermalin and Weisbach, 2003). Decision making 

can also be affected by large boards. When more directors have to agree, the decision making 

process can take longer time and be more complicated. On the other hand, more directors offer 

multiple ideas and opinions, which can increase the quality of the decisions made. There seems to 

be both pros and cons associated with the size of the board, and the empirical evidence does not 

agree on the effect on firm value either. Yearmack (1996) finds a negative relationship between 

firm value and board size, while Coles et al. (2008) find that there is a U-shaped relationship 

between Tobin’s Q and board size. They find that firm complexity interferes with the relationship, 

so that Tobin’s Q increases in board size for complex firms and vice-versa for simple firms.  

The findings of previous studies show that board size does matter to firm performance, but it might 

interact with the complexity of the firm, where more complex firms have greater advising 

requirements than simple firms. This is in line with the resource-dependence theory that boards 

serve as advisors to management. If the company is in need of a lot and differentiated advice, a 

larger board could benefit the company. Following existing empirical evidence, the size of the firm 

board is therefore included as a control variable in the study. The variable “Board size” is defined as 

the number of shareholder elected board members. 
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Insiders 

Following agency theory, the board of directors monitor in order to secure that the management acts 

in the interest of shareholders. This suggests that outside or independent directors are preferable, 

because they have a higher incentive to monitor management, due to the fact they are not involved 

in the company or linked to the CEO or other top managers. The literature on independent directors 

and performance are somewhat divided in the question of, which type of directors are preferable in 

maximising firm value. Baysinger and Butler (1985) find that more independent directors result in 

higher performance in the long run, Hermalin and Weisbach (1991) find no relationship at all 

between board composition and firm value, whereas Yermach (1996) and Van Ees et al. (2003) find 

a negative relationship between firm value and the number of independent directors. 

In the Scandinavian countries management is not present on the board of directors (The working 

group of the self-regulatory corporate governance bodies of the five Nordic countries, 2009). The 

only insiders present on the firm board are employee elected board members and sometimes the 

CEO. Therefore I have chosen not to include the percentage of insiders on the board in the analysis. 

Experience 

Other board member characteristics are included in the analysis. Following the work of Ahern and 

Dittmar (2011) and Matsa and Miller (2011) variables on board members’ age, CEO-experience, 

education level and tenure is included in the analysis. These variables are included to reflect the 

experience level of the board. Older directors are more likely to have experience from previous 

board positions and management positions, which could mean that older directors are more capable 

in advising management, creating more value to the firm. The “Age” variable is calculated as the 

average age of the board members. Having CEO-experience gives directors an idea of the 

challenges company management faces and probably makes the role of advising other CEO’s more 

manageable for the director. CEO-experience is calculated as the percentage of the board members 

that have CEO-experience. Directors with a higher education have a background of learning and 

acquiring new knowledge.  Education is split into two different categories: percentage of directors 

that have at least a bachelor degree and the percentage that have an MBA. A possible omitted 

variable is which type of education directors have. It is possible that directors educated in business 

and economics will have an advantage to other directors, but again the time and availability limits 

the possibility of gathering this type of data. The variable “Retained” is the percentage of the board 
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that was retained from the previous year. Other variables that could be of interest are the previous 

and current job directors hold. There could be advantages in holding jobs in the same industry as the 

company, in which the person function as a director and holding top management positions (not 

CEO) could also give advantages over directors that have never worked in the top-level of 

management. 

Ownership of board members 

To reflect that board members can be involved in the company without being employed, the 

percentage of total shares owned by directors is included as a variable. Board members that are also 

shareholders have incentives to monitor management and provide the best advice possible so as to 

achieve the highest return on their shares. The “Board Shareholdings” variable is calculated as the 

total number of shares owned by a firm’s board members, also by close family and through other 

firms to capture the entire interest of the directors, divided by the total number of shares 

outstanding.  

4.2.4. Dummy variables 

Industries 

As it is standard in empirical studies, I control for the industry effects by including the industry 

dummies. Including this is important for my study as there might be some variation in the female 

representation across industries that could influence the results. Some industries are male-

dominated and others are female-dominated, in terms of the percentage of male and female workers 

in the industries. The female-dominated industries seems to be nursing, early childhood education 

and hairdressing (Gardiner and Tiggemann, 1999), also females are overrepresented in the public 

sector (Holt et al., 2006).  

Industries that have a high percentage of female workers might have a more positive attitude 

towards an increase in female directors. It could possibly be an advantage to these industries to have 

more female directors, who would have a say in employment strategies and work place politics. 

Gardiner and Tiggemann (1999) examine if female leaders in male-dominated industries act 

differently than their female counterparts in female-dominated industries. They find that female and 

male leadership style only differs in female-dominated industries, whereas females and males have 

the same type of leadership style in male-dominated industries. Women in male-dominated 
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industries may face pressures that are different from that faced by men in the same jobs or women 

in female-dominated industries. So there can to be a different attitude or expectation towards 

women in male-dominated industries, than women in female-dominated industries. To control for 

this difference between male- and female-dominated industries the percentage of female employees 

in the industry the company belongs to are added as a variable.  

Data on percentage of female employees in the different industries was extracted from StatNord. 

StatNord uses the NACE industry classification, which changed from NACE 1.1 to NACE 2 in 

2008. From the Orbis database US 4-digit SIC codes were gathered, and by comparing these SIC 

code descriptions with a structure code from circa.europe.eu and descriptions on NAICS codes from 

the US Census Bureau, all companies assigned a NACE industry classification. To control for any 

industry specific variation, industry dummies (Nace industry classification) are included in the 

analysis. The dummies are constructed with consideration to both NACE versions, so if a firm 

belongs to group A in NACE 1.1 and C in NACE 2, the firm belongs to group AC. 

Country and Year 

Dummy variables for country and year are also included in the analysis, to control for any country 

or year effects. If an event that affects firm performance occurs in Norway, but not in Sweden it will 

be captured by the country dummy. Likewise an event that is year specific will be captured by the 

year dummies.  

4.3. Summary Statistics 

Table 5 presents mean values of firm characteristics and board characteristics for Norwegian and 

Swedish firms for the sample period (2005-2009) and table 5a shows mean comparison results
18

. 

On average the Norwegian firms have Tobin’s Q’s ranging from 1.16 to 2.50 and Swedish firms’ 

Tobin’s Q’s ranges from 1.30 to 2.27, with a total average around 1.90 for both countries. This 

average is somewhat higher than found by Ahern and Dittmar (2011), quite similar to that found by 

Coles et al. (2008) and slightly lower than that found by Adams and Ferreira (2009). Tobin’s Q 

follows a downward trend in both countries in the period, decreasing in Norway with 0.93 

compared to 0.18 in Sweden during the time period, both differences being statistically significant. 

Leverage is slightly higher in Norway than in Sweden. The difference in leverage is 6.01 percentage 

                                                 
18

 The mean comparison tests are conducted using the Wilcoxon Rank Sum test, as this does not depend on the 

distribution of the variables. 
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points as the highest in 2006, with an average difference of 3.56 percentage points. The capital 

expenditures of Norwegian firms are much higher than those of Swedish firms through the entire 

period. Swedish firms only have capital expenditures of 3.76% of total assets on average, while 

Norwegian firms on average spend 6.92% of their total assets on upgrading or acquiring capital 

assets. This difference is probably due to the differences in the industry distribution between the 

two countries, as the size of capital expenditures is very industry dependent. Some industries 

require large investments and reinvestments in buildings, equipment and machinery, while other 

industries do not have these kinds of expenses. Table 6 shows, how firms in the two countries are 

divided between industries. Norway have more firms in the agriculture, fishing and mining 

industries, industries that often require new investments in more modern machinery and 

reinvestments in existing assets. Sweden is dominating the real estate business, which can require 

investment in updating of buildings, but it is unlikely that the real estate business need to invest 

highly in new building equipment every year, and also renovating 10 bathrooms in an apartment 

building is hardly as expensive as buying 10 new tractors. The differences are statistically 

significant. 

When it comes to ownership, the largest owner of Norwegian firms owns on average 28.48% of 

shares, while Swedish firms’ largest owners only own 23.18%, the difference being significant. The 

percentage of the largest owner increases through the period in Norway from approximately 27% to 

30%, this difference is not statistically significant, while it remains steady around 23% for Swedish 

firms. Swedish boards are larger than Norwegian boards, with an average of 6.71 persons compared 

to 5.44 persons, which is a significant difference. This is similar to the average board size found by 

Ahern and Dittmar (2011), who also find that the board size is relatively stable over time, which the 

data in table 5 also shows. As Ahern and Dittmar (2011) comment, the stability of size for 

Norwegian boards suggests that firms do not add, but rather replace existing board members with 

females in order to comply with the law. These findings are not really surprising, since the law 

requires a specific percentage and not number of females on company boards. 

Interestingly the percentage of female directors is almost the same for Norwegian and Swedish 

firms in 2004. Norwegian boards have on average 15.51% females on the board in 2004, while 

Swedish firms have on average 14.61% females on the board. Not surprisingly, from 2005 and 

forward, the percentage of female directors increases dramatically in Norway, due to the law of 

course, while the percentage of female directors in Sweden also increases, but not nearly at the 
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same pace. The largest increase in female board members happens from 2006 to 2007 with an 

increase of 9.90 percentage points, while from 2007 to 2009 the percentage remains steady around 

42%. The total increase in female directors over the time period 2005 to 2009 is statistically 

significant in both countries. In 2009 after the full implementation of the law there is a significant 

difference of 20.51 percentage points between Norway and Sweden. Similar results are found by 

Ahern and Dittmar (2011). 

In general Swedish board members are a couple of years older than Norwegian board members. 

This is not a trend that first appears after the implementation of the law, which is after 2005, and the 

differences in age are not increasing dramatically. Tests of significance of differences show that 

board age does not change significantly between 2005 and 2009 neither in Norway nor Sweden. 

Tests of significance of differences, between Norway and Sweden in each year, show that 

Norwegian board members are 2-3 years younger on average than Swedish board members. These 

findings indicate that the increased percentage of women on Norwegian boards does not decrease 

the average age of the boards.  

The percentage of directors with CEO experience is similar in Norway and Sweden before the law 

was made mandatory in 2005. But in 2007 and over the period as a whole, Swedish directors have 

more CEO experience than their Norwegian colleagues. Also in 2008, the difference is significant at 

11% level. Sweden does not experience the same decrease in experience as Norway, even though in 

this country we also observe a large increase in the percentage of female directors over the period. 

Compared to Norway that had a 10.7% decrease in experience, which is 1/6 of the increase in 

female directors, Sweden only had a 1.1% decrease in experience, which only equals 1/26 of the 

increase in female directors. This can indicate that female directors on Norwegian boards are less 

experienced than male directors and their female Swedish counterparts. Ahern and Dittmar (2011) 

actually find that new Norwegian female directors have substantially less CEO experience than 

male directors, but also that they have less experience than retained female directors.  
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Table 5. Summary Statistics by year and country

Total

Norway Sweden Norway Sweden Norway Sweden Norway Sweden Norway Sweden Norway Sweden

Firm characteristics

Firm age 52.75 50.46 53.75 52.17 54.75 52.46 55.75 54.17 56.75 54.46 54.75 52.74 53.35

Log(Total Assets) 12.61 12.60 13.02 12.83 13.28 13.04 13.12 12.89 13.24 12.95 13.05 12.86 12.92

ROA 5.33 5.29 8.08 3.70 7.04 4.61 -0.24 0.74 4.98 1.03 5.04 3.08 3.68

Risk 8.74 7.53 7.84 7.41 6.14 5.74 5.95 5.41 7.59 6.77 7.25 6.57 6.78

Tobin's Q 2.50 2.03 2.25 2.27 2.08 2.04 1.16 1.30 1.56 1.85 1.91 1.90 1.90

Log(Tobin's Q) 0.62 0.54 0.61 0.61 0.53 0.45 0.07 0.13 0.29 0.37 0.43 0.42 0.42

Leverage (%) 55.49 50.00 56.23 50.21 54.59 52.04 56.40 53.79 51.84 50.72 54.91 51.35 52.43

Capex (%) 6.30 4.40 7.87 4.55 8.32 3.71 6.79 3.49 5.30 2.66 6.92 3.76 4.73

Largest owner % 27.00 22.53 27.86 23.39 27.88 23.44 29.49 23.43 30.15 23.13 28.48 23.18 24.79

Board Characteristics

Board size 5.34 6.64 5.55 6.73 5.43 6.76 5.45 6.76 5.43 6.66 5.44 6.71 6.33

Female directors (%) 25.19 16.34 32.02 18.98 41.92 20.80 42.26 20.47 41.77 21.26 36.63 19.57 24.74

CEO experience (%) 59.41 57.33 54.49 58.01 51.96 57.84 51.49 57.50 53.03 56.67 54.08 57.47 56.44

Board age 53.06 55.30 53.01 55.25 52.61 55.58 52.79 55.89 53.42 56.05 52.98 55.61 54.82

Tenure 0.68 0.96 0.70 0.66 0.42 0.68 0.60 0.75 0.96 0.75 0.67 0.76 0.73

Domestic (%) 90.09 91.56 87.75 90.93 89.37 90.07 87.85 89.99 87.29 89.49 88.47 90.41 89.82

Board shareholdings (%) 11.58 13.20 13.71 14.95 12.58 14.63 14.20 14.22 15.07 13.61 13.43 14.12 13.91

Retained (%) 81.29 88.32 82.33 85.16 79.44 86.51 80.27 91.38 88.65 89.80 82.40 88.24 86.47

MBA (%) 17.14 9.72 13.74 10.10 14.74 10.37 14.67 10.52 13.51 9.98 14.76 10.14 11.54

Higher education (%) 86.28 85.38 84.76 86.69 86.48 88.29 87.08 88.19 87.53 88.96 86.43 87.50 87.18

Female directors 2004 (%) 15.51 14.61 15.51 14.61 15.51 14.61 15.51 14.61 15.51 14.61 15.51 14.61 14.88

Industry characteristics

Females by industry (%) 27.50 30.97 27.82 31.36 29.90 32.37 29.61 32.11 29.72 32.30 28.91 31.82 30.94

Total2005 2006 2007 2008 2009
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Table 5a. Differences in Means between Country and Year

2005 2006 2007 2008 2009 Total Norway Sweden

Firm characteristics

Firm age 2.30 1.58 2.30 1.58 2.30 2.01 -4.00 -4.00

Log(Total Assets) 0.01 0.19 0.24 0.23 0.29 0.19  -0.63* -0.35

ROA 0.05 4.38 2.44 -0.98 3.96 1.96 0.35 4.26***

Risk 1.21 0.43 0.40 0.53** 0.82 0.68** 1.15 0.76

Tobin's Q 0.47 -0.02 0.04* -0.14 -0.28 0.01 0.93*** 0.18***

Log(Tobin's Q) 0.08 0.00 0.08* -0.06 -0.08 0.00 0.34*** 0.17***

Leverage (%) 5.50 6.01** 2.55 2.61 1.12 3.56*** 3.66 -0.72

Capex (%) 1.90** 3.32*** 4.61*** 3.30*** 2.64*** 3.15*** 1.00 1.74***

Largest owner % 4.47 4.48 4.44 6.05** 7.02*** 5.29*** -3.15 -0.60

Board Characteristics

Board size  -1.30***  -1.18***  -1.33***  -1.31***  -1.23***  -1.27*** -0.09 -0.02

Female directors (%) 8.84*** 13.04*** 21.12*** 21.78*** 20.51*** 17.06***  -16.58***  -4.92***

CEO experience (%) 2.08 -3.51  -5.88* -6.01 -3.64  -3.39** 6.38 0.66

Board age  -2.24***  -2.24***  -2.97***  -3.10***  -2.64***  -2.63*** -0.36 -0.75

Tenure -0.28 0.03  -0.27* -0.14 0.21 -0.09 -0.28 0.20

Domestic (%) -1.46 -3.18 -0.70 -2.14 -2.20  -1.94* 2.81 2.07

Board shareholdings (%)  -1.62* -1.24 -2.05 -0.02 1.46  -0.70*** -3.49 -0.41

Retained (%)  -7.03* -2.83  -7.06**  -11.12* -1.15  -5.84*** -7.36 -1.48

MBA (%) 7.42*** 3.64** 4.37** 4.15** 3.52** 4.62*** 3.63 -0.27

Higher education (%) 0.91 -1.93 -1.81 -1.11 -1.44  -1.08** -1.24 -3.59

Notes: The table shows the mean differences between Norway and Sweden for year 2005 to 2009. The differen-

ces between the years 2005 and 2009, 2006 and 2007, 2007 and 2009 for Norway and Sweden. The Wilcoxon

Rank Sum test is used to compare mean differences, as it does not depend on the variables being normally

distributed. ***significant at 1% level, **significant at 5% level, *significant at 10% level.

Norway-Sweden 2005-2009

Table 6. Percentage Firms by Nace 1.1 Industry Codes

Total Norway Sweden

Agriculture 0.57 1.89 0.00

Fishing 0.57 1.89 0.00

Mining 4.00 13.21 0.00

Transport and Communication 11.43 22.64 6.56

Manufacturing 42.97 30.19 48.20

Real Estate 21.71 15.09 24.60

Electricity, gas and water 1.14 1.89 0.82

Health and social work 1.14 1.89 0.82

Other community and social services 1.71 1.89 1.64

Financial intermediation 4.57 3.77 4.92

Wholesale and retail trade 8.57 5.66 9.84

Construction 1.71 0.00 2.46
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Board members shareholdings, board members with an MBA and the percentage of retained board 

members remain mainly constant in Norway and Sweden during the period. Norwegian board 

members hold on average significantly less shares than Swedish board members, but they are more 

likely to have an MBA. The percentage of retained board members is significantly lower in Norway 

than in Sweden. This can hardly come as a surprise. The board size in Norway remained constant 

during the period, and due to the law that meant that some male board members were bound to be 

replaced by females. 

The percentage of Norwegian board members with a Norwegian background is significantly smaller 

than the percentage of board members in Sweden with a Swedish background over the period. But 

there is no significant change in the percentage of foreign board members from 2005 to 2009 in 

both countries. 

So the summary statistic shows that Tobin’s Q decreases on average for firms in both countries 

from 2005 to 2009, but in total there seems to be no significant difference between the level of 

Tobin’s Q in Norway and Sweden. In general we see several differences in board characteristics 

during the period between Norwegian and Swedish company boards, but the only characteristic that 

changes significantly for Norwegian company boards over the period is the percentage of female 

directors. The changes in female director characteristics and the difference between Norwegian and 

Swedish female board members are investigated more thoroughly in section 4.5. 

4.4. The Effect of Gender Diversity on Firm Performance 

This section provides evidence of the effect of gender diversity on firm performance and the impact 

of the Norwegian quota law on firm performance.  

4.4.1. Multicollinearity 

One of the underlying assumptions for linear regressions is that the independent variables are not 

perfectly linearly correlated that there exists no multicollinearity. Goldberger (1991) argues, that 

multicollinearity is parallel to the problem of having a small sample size, but researchers tend only 

to dramatise the situation, when faced with multicollinearity. Johnston (1972) writes that the only 

solution to the problem of multicollinearity is to gather more data (see also Farrar and Glauber 

1967; Leamer 1973). 
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Table 7. Partial correlation coefficients for the independent variables

Mean SD Log(Total 

Assets)

Risk Leverage CAPEX Largest 

owner 

(%)

Board 

size

Female 

directors 

(%)

CEO 

experience 

(%)

Board 

age

Domestic 

(%)

Board 

shares 

(%)

Retained 

(%)

MBA 

(%)

Higher 

education 

(%)

Female 

directors 

2004 (%)

Log(Total Assets) 12.92 2.05 1.00

Risk 6.777 8.436  -0.33* 1.00

Leverage 0.52 0.20 0.37*  -0.40* 1.00

Capex 0.05 0.06 0.19*  -0.08* 0.22* 1.00

Largest owner (%) 24.79 15.45 0.08*  -0.09* 0.13* 0.14* 1.00

Board size 6.33 1.48 0.56*  -0.15* 0.09* -0.03  -0.15* 1.00

Fem. directors (%) 24.74 14.27 0.15*  -0.09* 0.10* 0.08* 0.04  -0.08* 1.00

CEO exp. (%) 56.44 22.97 0.18*  -0.08* 0.05  -0.08* -0.04 0.11*  -0.16* 1.00

Board age 54.82 4.45 0.22*  -0.13*  -0.10* -0.05 0.10* 0.26*  -0.19* 0.01 1.00

Domestic (%) 89.82 17.79  -0.24* -0.0497 0.04 0.05 0.13*  -0.16*  -0.08* -0.03 0.03 1.00

Board shares (%) 18.56 113.67  -0.19* -0.04 0.05 -0.02 -0.02 0.31*  -0.20* 0.05 0.05 0.23* 1.00

Retained (%) 86.47 23.51 0.03  -0.09* -0.01 -0.03 0.01 0.05 -0.05 -0.03 0.19* 0.07*  -0.08* 1.00

MBA (%) 11.54 14.49 0.38* 0.03 0.14* 0.02 -0.03 0.28* 0.17* 0.01 0.01  -0.19* -0.01 -0.03 1.00

Higher educ (%) 87.18 18.55 0.19* 0.09* -0.02 -0.07  -0.22* 0.19* 0.05 -0.01 -0.02  -0.16*  -0.10* 0.01 0.31* 1.00

Fem. Dir. '04 (%) 14.88 12.54 0.25*  -0.11* 0.10* -0.03 0.00 0.21* 0.46* -0.04 0.08*  -0.21* -0.06 0.04 0.14* 0.13* 1.00

Fem. industry (%) 30.94 11.60  -0.13* 0.09*  -0.21*  -0.16* -0.06 -0.02 -0.03 0.04 -0.03 0.02 0.02 0.02  -0.19*  -0.11*  -0.11*

Notes: *significant at 5% level.



Pernille Lønborg Madsen – Copenhagen Business School – M.Sc. Applied Economics and Finance – August 2012 

 

50 

 

To check whether I have problems of multicollinearity in my empirical work, I look at the partial 

correlation coefficients. Table 7 shows the partial correlation coefficients for the independent 

variables used in the analysis. Firm risk is quite correlated to both leverage and the natural 

logarithm of total assets. The correlation between leverage and the natural logarithm of total assets 

is not surprising, since leverage is defined as total liabilities over total assets. Board size is also 

relatively highly correlated to the natural logarithm of total assets with a coefficient of 0.56. The 

highest correlation coefficient reported in table 7 is 0.56, and other coefficients reach ±0.3-0.4, but 

none of them are close to 1 or -1, that is ±0.8 or ±0.9, and as described in section 4.2, there is reason 

to include both leverage, risk, the natural logarithm of total assets and board size, when none of 

these variables will be left out, as the model might then suffer from specification bias. 

4.4.2. OLS Regression 

The simple OLS regression is used to estimate the relationship between the outcome variable, here 

Tobin’s Q, and one or more predictor variables. Here I estimate six different OLS models each time 

including more predictor variables. The model estimated takes the following form: 

                                  

i and t indexes firms and time, T is time dummies controlling for year effects, F is a set of firm 

characteristics, B is a set of board characteristics and I is a set of industry variables. The main focus 

of this model is on the effect of the percentage of female directors. The reason for including more 

and more board characteristics variables is to test whether the magnitude and significance of the 

female directors variable changes, when including more variables, as well as to investigate whether 

it is the gender of directors or other director characteristics that are driving the effect of female 

directors on Tobin’s Q. 

The results of the regressions are shown in Table 8. The effect of female directors on Tobin’s Q is 

significant in all six regressions. In regression (1), Tobin’s Q changes by 7%, when the percentage 

of female directors increases by 10 percentage points holding everything else constant. In regression 

(6) this increase in Tobin’s Q has dropped to 5% for every 10 percentage point increase in female 

directors. Both regressions reveal significant estimates, but never the less the significance drops 

from a 1% level to a 5% level in the last regressions, when including more board characteristics 

variables. 
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These results support the findings of Carter et al. (2003), who find a positive relationship between 

board diversity and firm value. However, as argued by Adams and Ferreira (2009), the positive 

effect of female directors on firm performance might simply be the results of poor identification 

Table 8. OLS regression

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

logtq logtq logtq logtq logtq logtq

Log(Total Assets) -0.063*** -0.060*** -0.053** -0.053** -0.061** -0.081***

[-2.758] [-2.619] [-2.394] [-2.287] [-2.329] [-2.856]

Leverage -0.161 -0.188 -0.186 -0.186 -0.163 -0.093

[-0.822] [-0.923] [-0.929] [-0.929] [-0.823] [-0.433]

Capex 1.098 1.068 1.012 1.011 1.096 0.989

[1.353] [1.370] [1.345] [1.356] [1.475] [1.278]

Risk 0.003 0.002 0.002 0.002 0.002 0.002

[0.707] [0.613] [0.563] [0.576] [0.427] [0.439]

Largest owner % -0.004** -0.004** -0.004** -0.004* -0.003* -0.002

[-2.209] [-2.067] [-2.121] [-1.959] [-1.775] [-0.815]

Female directors (%) 0.007*** 0.007*** 0.006** 0.006** 0.006** 0.005**

[2.743] [2.647] [2.391] [2.395] [2.564] [2.344]

Board age -0.006 -0.006 -0.006 -0.005 -0.005

[-0.598] [-0.628] [-0.611] [-0.466] [-0.535]

CEO experience (%) -0.002* -0.002* -0.002* -0.002

[-1.666] [-1.666] [-1.710] [-1.531]

Higher education (%) -0.000 -0.000 -0.001

[-0.057] [-0.158] [-0.326]

Domestic (%) -0.003 -0.002

[-1.080] [-0.879]

Board shareholdings (%) -0.003**

[-2.052]

Board size 0.027

[1.165]

Females by industry (%) -0.007 -0.006 -0.007 -0.007 -0.006 -0.004

[-1.581] [-1.447] [-1.579] [-1.555] [-1.440] [-1.111]

Obs. 875 875 875 875 875 869

R-squared 0.333 0.334 0.341 0.341 0.347 0.359

Notes: The table represents the results from an OLS regression with standard errors clustered by

firm. Year, industry and country dummies are included in the regression. 

***significant at 1% level, **significant at 5% level, *significant at 10% level.
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strategy, i.e. the use of estimators and model specifications that are subject to the so-called 

endogeneity problems. Put differently, due to the nature of this study and the independent variables 

used, the model (as specified above) is likely to violate one of the assumptions of the OLS 

estimators, namely the assumption on the exogeneity of the explanatory variables used in the 

regression model. This means that the estimated coefficients for the explanatory and control 

variables are likely to be biased (inconsistent).  

4.4.3. Controlling for Unobserved Effects: The Fixed Effects and Random Effects Models 

When not controlling for endogeneity in the regression model, the percentage of female directors 

had a positive effect on firm value. The next model mitigates the endogeneity problem by taking 

unobservable variables into account. A fixed effect or random effect is included in the OLS 

regression: 

                                           

To test which model performs best of the fixed and random effects models, I perform a Hausman 

test that compares the coefficients of the two models. The χ
2
 value of the test is 94.68, giving a p-

value of 0.0000, leading to a rejection of the null-hypothesis of no substantial difference between 

the coefficients of the two models. This results leads to the conclusion that the fixed effects model 

is the most appropriate model. Because of this result I only show the fixed effects result, and this 

type of regression will be used for continued analysis throughout the thesis.  

The fixed effects model results are presented in table 9. Again the results are consistent with the 

findings of Adams and Ferreira (2009). When adding firm fixed effects to the regression the 

coefficient of female directors are still significant at a 1% level, but now the sign is negative, which 

suggests that the positive effect found in the OLS model was driven by firm specific (time-

invariant) factors that were omitted in the OLS model and are controlled for, when using the fixed 

effects estimator. In the first three regressions the magnitude and significance of the female 

directors’ coefficient is the same, stating that Tobin’s Q decreases by 6% for every 10 percentage 

point increase in female directors holding everything else constant. When adding the percentage of 

directors with higher education to the regression, the magnitude of the coefficient drops to -0.005, 

but remains as significant as before. 
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This suggests that a small part of the negative effect is driven by the education level of the female 

directors. The negative sign of the higher education coefficient is quite surprising. I would have 

expected it to be a positive relationship instead, since a board with more educated members 

Table 9. Fixed Effects Model

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

logtq logtq logtq logtq logtq logtq

Log(Total Assets) -0.118*** -0.124*** -0.124*** -0.137*** -0.133*** -0.137***

[-2.648] [-2.764] [-2.749] [-3.181] [-3.076] [-3.177]

Leverage 0.418** 0.419** 0.419** 0.419** 0.422** 0.484***

[2.474] [2.480] [2.484] [2.593] [2.593] [2.934]

Capex 0.059 0.050 0.050 0.024 0.020 -0.000

[0.217] [0.190] [0.190] [0.087] [0.073] [-0.000]

Risk 0.002 0.002 0.002 0.002 0.002 0.003

[0.630] [0.734] [0.733] [0.730] [0.684] [1.120]

Largest owner % -0.004* -0.004* -0.004* -0.004 -0.004 -0.002

[-1.860] [-1.669] [-1.667] [-1.587] [-1.535] [-0.683]

Female directors (%) -0.006*** -0.006*** -0.006*** -0.005*** -0.005*** -0.005***

[-3.516] [-3.253] [-3.455] [-3.081] [-3.060] [-2.929]

Board age 0.009 0.009 0.007 0.007 0.008

[1.355] [1.365] [1.190] [1.166] [1.287]

CEO experience (%) -0.000 0.000 0.000 0.001

[-0.020] [0.144] [0.072] [0.410]

Higher education (%) -0.003** -0.003** -0.003**

[-2.000] [-2.131] [-2.336]

Domestic (%) 0.001 0.001

[0.995] [0.986]

Board shareholdings (%) -0.001

[-0.897]

Board size -0.025

[-1.248]

Females by industry (%) -0.006* -0.006* -0.006* -0.005 -0.005 -0.004

[-1.773] [-1.888] [-1.891] [-1.636] [-1.653] [-1.418]

Obs. 875 875 875 875 875 869

R-squared 0.358 0.361 0.361 0.365 0.366 0.376

Notes: The table represents the results from a fixed effects model regression with standard errors

clustered by firm. Year dummies are included in the regression. 

***significant at 1% level, **significant at 5% level, *significant at 10% level.
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probably would have more knowledge. This result might indicate that the measure of education 

used, does not capture the expertise of the board members. Maybe the board members with higher 

education are recent graduates, and therefore are younger and less experienced. Maybe education 

should not be a necessary qualification to become member of the board of directors, because 

experience and expertise might be more important and reflected by other things than the level of 

education. This requires more investigation that is beyond the scope of this thesis.   

4.4.4. The Effect of the Law: Difference-in-Difference Results 

While fixed effects regression can mitigate the endogeneity problems related to unobserved firm-

specific heterogeneity, using fixed effects estimators does not mitigate the problems related to 

reverse-causality. The adoption of the Norwegian law however provides me with a setting that 

allows addressing both causes of endogeneity. Put differently, I use the Norwegian law as a natural 

experiment to estimate a difference-in-difference fixed effects model as to investigate, whether the 

causality is in the right direction that is, if it really is the percentage of female directors that affects 

Tobin’s Q, and not the level of Tobin’s Q that affects the number of female directors a firm has. 

The difference-in-difference model solves both the problem of reverse-causality and unobserved 

firm-specific heterogeneity assuming that the control group used is the right one (Reeb et al. 

2012)
19

. I estimate the following model: 

                                            

Again T is time dummies controlling for year effects, F is a set of firm characteristics, B is a set of 

board characteristics and I is industry variables. Industry dummies are not included, since a fixed 

effects model cannot include time-invariant variables. In addition I include the treatment dummy, τ, 

that takes the value 1, if the firm is considered treated.  

I use three different treatment measures
20

.  The first measure is that a firm is considered treated, 

when the law was made mandatory, meaning that for every Norwegian firm the treatment variable 

takes on the value 1, when the year is 2006 or later. This is done to test the effect of the law 

becoming mandatory. The second treatment variable takes on the value 1, when the firm is 

complying with the law after 2005 that is, when the percentage of female directors is 40% or higher. 

                                                 
19

 See section 3.3.2. for more information about the chosen control group. 
20

 Using different treatment measures are inspired by the initial working paper by Ahern and Dittmar (2010) that 

specifies two treatment measures: First a measure of treatment if the percentage of women on the board increases by at 

least 10% and second a measure of full compliance. 
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The third and last treatment variable takes on the value 1 in year t and all following years, when a 

firm increases its percentage of female directors with 10 percentage points or more, or the 

percentage reaches 40% after 2005. The last variable indicates the first steps towards compliance. 

The different treatment variables are included to make sure that the results are robust to the 

difference in the time of compliance with the law.  

I also include an interaction variable, ρ, between percentage of females in 2004 and the treatment 

dummy, to control for pre-quota variation in the percentage of female directors. Firms that already 

had a high percentage of female directors would probably not have found it as difficult to comply 

with the law as firms with no female directors, as they did not have to change or include as many 

new directors. 

The results of the difference-in-difference regressions are reported in table 10. Again the coefficient 

estimate of the higher education variable is negative. The three treatment variables are all negative 

and highly significant at a 1% level. The negative and significant result is robust, when adding 

board characteristics. As evidenced in the table, including board characteristics in the regression 

does not change the significance, but only decreases the magnitude of the treatment coefficient.  

The first treatment coefficient indicates that, when the law was made mandatory, the average firms’ 

Tobin’s Q decreased by 26.3% over the years 2006 to 2009. The second treatment coefficient 

indicates that, when a firm complied with the law that is reached 40% or more female directors, 

Tobin’s Q dropped by 18.1% on average from the year of compliance until 2009. The third and last 

treatment coefficient is also very negative, indicating that, when a firm increased its percentage of 

female directors with 10 percentage points, Tobin’s Q dropped by 17.3% from that year until 2009 

on average. The results seem robust. In all three definitions of treatment the effect of the law was an 

average negative effect on Tobin’s Q between approximately 17% and 26% for a period of 

maximum 4 years from compliance. 

It must be noted that a drop in Tobin’s Q in the event year could be due to investor uncertainty 

about the outcome of the compliance with the law. Once this uncertainty is resolved, and women 

are put to work, we might observe an increase in the value of Tobin’s Q – i.e. the market correction 

of its evaluation of the female directors’ influence in the firms. 
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Table 10. Difference-in-Difference Model

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

logtq logtq logtq logtq logtq logtq

Treatment 1 -0.300*** -0.263***

[-3.644] [-3.275]

Treatment 2 -0.219*** -0.181***

[-3.147] [-2.689]

Treatment 3 -0.213*** -0.173***

[-3.165] [-2.764]

Interaction term 0.004 0.003 0.003 0.002 0.003 0.002

[1.519] [1.090] [1.159] [0.734] [1.123] [0.687]

Log(Total Assets) -0.074 -0.100** -0.105** -0.127*** -0.103** -0.126***

[-1.418] [-2.028] [-2.292] [-2.829] [-2.219] [-2.788]

Leverage 0.405** 0.464*** 0.405** 0.465*** 0.406** 0.468***

[2.426] [2.899] [2.469] [2.928] [2.469] [2.937]

Capex 0.114 0.039 0.081 0.013 0.086 0.017

[0.426] [0.144] [0.313] [0.049] [0.336] [0.062]

Risk 0.002 0.003 0.002 0.003 0.002 0.003

[0.756] [1.368] [0.724] [1.314] [0.736] [1.326]

Largest owner % -0.004 -0.001 -0.004* -0.001 -0.004 -0.001

[-1.637] [-0.353] [-1.654] [-0.391] [-1.633] [-0.357]

Board Size -0.024 -0.028 -0.025

[-1.197] [-1.419] [-1.279]

CEO experience (%) 0.001 0.001 0.001

[0.647] [0.668] [0.739]

Board age 0.011* 0.010 0.010

[1.762] [1.567] [1.607]

Domestic (%) 0.002 0.002 0.002

[1.315] [1.348] [1.443]

Board shareholdings (%) -0.001 -0.001 -0.001

[-0.764] [-0.841] [-0.890]

Retained (%) -0.000 -0.000 -0.000

[-0.554] [-0.694] [-0.764]

MBA (%) -0.003 -0.003 -0.003

[-1.425] [-1.185] [-1.248]

Higher education (%) -0.003** -0.003** -0.003**

[-2.027] [-2.185] [-2.199]

Females by industry (%) -0.003 -0.002 -0.004 -0.003 -0.004 -0.003

[-1.011] [-0.703] [-1.260] [-0.923] [-1.155] [-0.823]

Observations 875 869 875 869 875 869

R-squared 0.358 0.385 0.354 0.381 0.352 0.379

Notes: The table represents the results from a difference-in-difference fixed effects regression

with standard errors clustered by firm. Year dummies are included in the regression.

***significant at 1% level, **significant at 5% level, *significant at 10% level.
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To see if there was a large drop in Tobin’s Q in the compliance year, followed by a large increase in 

the years after, I took a very robust test by looking at the demeaned average of Tobin’s Q and the 

percentage of female directors in the year of compliance, year 0, and the years before and after 

compliance as presented in figure 4
21

. Year of compliance is the year a firm complies fully with the 

law. The figure shows that Tobin’s Q was decreasing in the years right before compliance, which 

was the years that compliance was reached. Several firms did not comply with the law right away, 

but spent some time adjusting to the new law, slowly increasing the number of female directors.  

 

 

 

The figure shows that Tobin’s Q continued to decrease on average in the years after full compliance 

was reached, which indicates that the drop in Tobin’s Q was not just a temporary reaction to the 

changes in the board structure. Figure 4 shows that there was an upward going trend in Tobin’s Q in 

                                                 
21

 This figure follows the work of Ahern and Dittmar (2010) 
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the years before the firms started to achieve compliance with the law, which indicates that the 

results are not just reflecting a downward trend in Tobin’s Q. In the third year after full compliance 

there is a slight increase in Tobin’s Q, which might indicate that the negative effect of the law might 

not be long term. This should and probably will be investigated in the years to come, when the data 

for several years after 2009 becomes available, but it is beyond the scope of this thesis. 

4.4.5. Discussion based on Board Diversity Costs and Benefits 

The fixed effects model and difference-in-difference regression results are not in line with the 

theories of the principal-agency relationship and resource dependency. The increased gender 

diversity does not have a positive effect on firm performance. One argument for increased diversity 

was that a firm needs all the skills and experience, it can get. This is somewhat reflected in the 

variables of CEO experience and the two education variables, but these do not change significantly 

during the period, where gender diversity increases. Boards on average are not higher educated or 

have more CEO experience as compared to before the increase in female directors occurred. These 

results are indicative and might not reflect a true argument against resource dependence theory. It is 

not measured, if there is an increase in the diversity in educations or if other types of experience, 

such as managerial experience or international experience, increases. It is possible that board 

members have more different educations and are more diversified in the types of jobs, they have or 

have had. These measures are beyond the scope of this thesis, but they should probably be 

investigated and included in future research, to uncover a larger part of the diversity of firm boards 

before and after the Norwegian quota law. 

The results could indicate that Norwegian boards already had increased diversity to the optimal 

level. If firms choose their board structure to maximise firm value, the law imposed a constraint that 

lead to a decline in firm value in line with the results of Ahern and Dittmar (2011). These results 

also support the findings of Milliken and Martins (1996) and Jensen (1993) that highly diverse 

boards might be associated with coordination costs, less willingness to interact and over monitoring 

of the CEO
22

. These problems might lead to less efficient boards that are not able to work as the 

best possible advisors to firm management, which could hurt firm performance. 

4.4.6. Robustness 

                                                 
22

 See section 2.2.4. for a more thorough overview. 
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All regressions are repeated controlling for outliers using winzorising. Here the top 1 percent and 

bottom 1 percent observations of the financial variables are replaced with the values of respectably 

the 1
st
 and 99

th
 percentile. The results are robust to the exclusion of outliers (See table 2, 3 and 4 in 

the appendix).  

Table 7 and 8 in the appendix show the results of the fixed effects regression and the difference-in-

difference regression using return on assets (Roa) as the dependent variable. The results still yield a 

negative effect from the percentage of female directors and the treatment variables, so the law also 

caused a decrease in firm performance, when measured by Roa. All results from the fixed effects 

regression and the difference-in-difference regressions are also robust to including employee 

elected shareholders (See table 9 and 10 in the appendix). 

4.5. Comparison of Norway and Sweden 

The results of the difference-in-difference regression point to a negative effect of the Norwegian 

quota law on the market value of the Norwegian firms. The question here is, how to explain this 

negative effect. Why is the market really reacting negatively to the effect of the quota law? Is it 

because it does not value female directors as highly as male directors, is it because, the female 

directors that were appointed by the quota law have less expertise, or is it simply that the investors 

do not like that their firms have to comply with some rules imposed from outside? To shed more 

light on this issue or, better, to check whether the female directors are perceived negatively by the 

market without the quota law, I compare the impact of female directors on firm value in Norway 

and Sweden. If the market reacts negatively to the fact that females are appointed to the board 

regardless of how, then we should also observe a negative impact of female directors on firm value 

in the Swedish firms, which were not subject to a quota rule. I also analyse, whether the 

characteristics of female directors in Norway have changed after the law became mandatory, by 

comparing pre- and post-quota female directors’ characteristics in Norway and comparing female 

directors in Norway and Sweden. 

4.5.1. Difference in Gender Diversity Effect 

To test whether Swedish companies suffer more or less from an increase in the percentage of female 

directors, compared to their Norwegian counterparts, I include an interaction term (percentage of 

female directors*a dummy for Swedish companies) into the fixed effects model estimated 

previously. Table 11 shows the results from the regressions, revealing that firms in Sweden do not 
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seem to be associated with any higher or lower Tobin’s Q’s than their Norwegian counterparts with 

the same percentage of female directors. The coefficient estimate of the interaction term is actually 

significant on a 12 % level in one model specification (regression 6), but all the other estimates are 

not statistically significant. Thus, the market seems to react negatively to the presence of female 

directors also on the boards of Swedish companies.   

This model does not deal with the problem of reverse causality that has been discussed previously. 

To mitigate this endogeneity problem I estimate the model again, now using first lags of all the 

independent variables. The results in table 12 show no difference in the interaction term; it still isn’t 

significant at the conventional levels of significance (10 % level or lower), not even in regression 6 

(p-value = 0.715). This further support that there seems to be no difference between the two 

countries. The results do not change, when controlling for outliers (See table 5 and 6 in the 

appendix). 

These results at first sight might seem to be contradicting the results of the difference-in-difference 

regression. But the two results are not completely comparable. Besides the fact that I am using 

different estimators, the fixed effects regression compares the Norwegian firms on average to the 

Swedish firms, while the difference-in-difference approach compares treated firms to untreated 

firms, which are both Norwegian and Swedish. Some of the untreated firms will be, in fact, 

Norwegian firms in some of the years, until they comply with the law.  

The results from the fixed effects regression show that on average, there is no difference between 

Swedish and Norwegian firms caused by the percentage of female directors. In both countries the 

firms with female directors on board on average trade at discount. However, the difference-in-

difference results seem to indicate an additional negative effect in the year of implementation of the 

quota for the firms complying with the law.  
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Table 11. Comparison between Norway and Sweden

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

logtq logtq logtq logtq logtq logtq

Interaction Term 0.005 0.005 0.005 0.005 0.005 0.005

[1.426] [1.426] [1.424] [1.386] [1.461] [1.560]

Log(Total Assets) -0.113** -0.118** -0.118** -0.131*** -0.126*** -0.129***

[-2.483] [-2.595] [-2.589] [-2.997] [-2.888] [-2.928]

Leverage 0.391** 0.392** 0.392** 0.393** 0.396** 0.455***

[2.246] [2.257] [2.266] [2.359] [2.359] [2.645]

Capex 0.057 0.048 0.047 0.023 0.018 -0.001

[0.218] [0.190] [0.189] [0.086] [0.069] [-0.003]

Risk 0.002 0.002 0.002 0.002 0.002 0.003

[0.655] [0.757] [0.756] [0.752] [0.702] [1.154]

Largest owner % -0.004* -0.004 -0.004 -0.004 -0.004 -0.001

[-1.807] [-1.622] [-1.620] [-1.540] [-1.481] [-0.610]

Female directors (%) -0.008*** -0.008*** -0.008*** -0.007*** -0.007*** -0.007***

[-3.755] [-3.469] [-3.422] [-3.200] [-3.246] [-3.136]

Board age 0.009 0.009 0.007 0.007 0.008

[1.333] [1.343] [1.182] [1.154] [1.255]

CEO experience (%) -0.000 0.000 0.000 0.000

[-0.022] [0.138] [0.055] [0.394]

Higher education (%) -0.003* -0.003** -0.003**

[-1.969] [-2.114] [-2.359]

Domestic (%) 0.002 0.002

[1.148] [1.161]

Board shareholdings (%) -0.001

[-0.949]

Board size -0.027

[-1.350]

Females by industry (%) -0.006* -0.006* -0.006* -0.005 -0.005* -0.004

[-1.783] [-1.898] [-1.900] [-1.653] [-1.674] [-1.441]

Observations 875 875 875 875 875 869

R-squared 0.361 0.364 0.364 0.368 0.369 0.380

Notes: The table represents the results from a fixed effects model regression with standard errors

clustered by firm. Year dummies are included in the regression.

***significant at 1% level, **significant at 5% level, *significant at 10% level.
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Table 12. Comparison between Norway and Sweden - lagged values

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

logtq logtq logtq logtq logtq logtq

Interaction Term' 0.003 0.002 0.002 0.002 0.002 0.001

[0.780] [0.605] [0.613] [0.529] [0.448] [0.365]

Log(Total Assets)' -0.160*** -0.168*** -0.168*** -0.203*** -0.206*** -0.244***

[-3.099] [-3.097] [-3.119] [-4.302] [-4.226] [-6.208]

Leverage' 0.009 0.023 0.023 0.034 0.032 0.194

[0.051] [0.117] [0.120] [0.189] [0.174] [1.344]

Capex' -0.007 -0.072 -0.075 -0.134 -0.126 -0.195

[-0.022] [-0.247] [-0.258] [-0.448] [-0.423] [-0.658]

Risk' 0.003 0.004 0.004 0.003 0.004 0.004

[0.981] [1.266] [1.255] [1.210] [1.283] [1.362]

Largest owner %' 0.004 0.004* 0.004* 0.004* 0.004* 0.003

[1.513] [1.806] [1.805] [1.961] [1.858] [1.243]

Female directors (%)' -0.003 -0.002 -0.002 -0.001 -0.001 -0.000

[-1.518] [-0.817] [-0.837] [-0.312] [-0.265] [-0.056]

Board age' 0.019** 0.019** 0.016* 0.017** 0.024***

[2.168] [2.185] [1.973] [1.974] [3.163]

CEO experience (%)' -0.000 0.000 0.001 0.001

[-0.202] [0.310] [0.428] [0.740]

Higher education (%)' -0.005*** -0.005*** -0.004**

[-3.524] [-2.712] [-2.389]

Domestic (%)' -0.002 -0.003

[-0.792] [-1.414]

Board shareholdings (%)' -0.002*

[-1.724]

Board size' 0.010

[0.447]

Females by industry (%)' -0.000 -0.002 -0.002 -0.000 -0.000 0.000

[-0.160] [-0.575] [-0.580] [-0.075] [-0.078] [0.105]

Observations 700 700 700 700 700 695

R-squared 0.401 0.411 0.411 0.427 0.428 0.439

Notes: The table represents the results from a fixed effects model regression with standard errors

clustered by firm. Year dummies are included in the regression. All explanatory variables are lagged.

***significant at 1% level, **significant at 5% level, *significant at 10% level.
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4.5.2. Female Directors Characteristics 

As described in section 2.1.3 the Norwegian law was not passed with consensus from business 

leaders. There was a general fear that there would not be enough qualified women to fill the new 

requirements from the government (Tiegen 2008; Criscione 2002). Companies simply feared that 

they would have to choose female candidates that did not have the necessary characteristics to help 

maximise firm value.  

Ahern and Dittmar (2011) investigate the difference between the new female directors and the 

existing male directors. They find that the new females had significantly less CEO experience, were 

younger, but better educated. They also find that the new females had significantly less CEO 

experience than retained females.  

What I wish to investigate is, whether the entire pool of female directors was different in 2009 

compared to 2005 that is before the law was made mandatory and after the compliance period. I do 

not test the difference between retained and new female directors, because there is a chance that 

firms kept the qualified women and replaced the less qualified women. Instead I test whether there 

is a difference between female directors in 2005 and 2009, and whether the characteristics of female 

directors in Sweden were different in 2005 and 2009 compared to Norwegian female directors at the 

same time. The last test is done to indicate, whether any changes in characteristics of female 

directors where specific for Norway or if it was a general trend that also happened elsewhere. 

Table 13 shows summary statistics of the characteristics of female directors for Norway and 

Sweden in 2005 and 2009. The first striking result is that the average Norwegian female director 

was actually more than 2 years older in 2009 than in 2005. This does not mean that new female 

directors were not younger than the retained, it could be because firms mostly kept their existing 

female directors, who became 4 years older in the period. Also some of the female directors chosen, 

after the law was made mandatory, were chosen already in 2006 or 2007, adding a couple of years 

to their age. Less of the Norwegian female directors had CEO experience in 2009 than 2005, more 

of the female directors came from outside Norway with an increase of 15 percentage points in 

foreign directors, and a lower number of them held a chairman position. The Swedish female 

directors show some slightly different trends. The average female director in Sweden was a couple 

of years older in 2009, similar to the results for Norway. But female directors in Sweden in 2009, 



Pernille Lønborg Madsen – Copenhagen Business School – M.Sc. Applied Economics and Finance – August 2012 

 

64 

 

compared to Norway, had more CEO experience, more of them came from Sweden, not from other 

countries, and more females held a chairman position. 

  

To investigate whether the differences are actually significantly different from zero that is if there 

are any differences between female director characteristics in the years 2005 and 2009 and between 

Norway and Sweden, I use hypothesis testing. 

To test the continuous variable age I first test, whether the samples are normally distributed, as this 

is an underlying assumption for performing a simple t-test of whether the two sample means are 

equal. As in section 3.2.1 I test for normality using graphical tests: histogram, probability-

probability plot and quantile-quantile plot, and numerical tests: skewness, kurtosis, a skewness-

kurtosis test, a Shapiro-Wilks test and a Shapiro-Francia test (Park 2008)
23

. Table 14 shows the 

results of the tests (Normality graphs figure 4 in the appendix). The sample of Norwegian female 

directors in 2009 has some normality issues. Due to these findings, I choose to use a Wilcoxon 

Rank Sum test, as this non-parametric test is not dependent on the distribution of the samples.  

The null hypothesis is that the average values of age are equal, assuming that the two samples are 

independent. The samples are assumed independent, even though it is the same sample of firms that 

                                                 
23

 For a more thorough overview see section 3.2. 

Table 13. Summary statistics for female directors

2005 2009 2005 2009

Age 46.98 49.22 49.64 51.79

Chairman (%) 3.28 1.90 0.00 2.03

CEO-experience (%) 36.07 33.33 34.19 41.89

Insiders (%) 1.64 1.90 0.00 0.68

Domestic (%) 90.16 75.24 87.18 85.14

MBA (%) 19.67 14.29 13.68 10.14

Higher Education (%) 95.08 95.24 93.16239 93.24

> 1 board position (%) 16.39 14.29 13.67521 14.19

Notes: The table shows mean values for the listed variables for

female directors only.

Norway Sweden
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female directors are drawn from in 2005 and 2009 for both countries, because it is not the same 

female directors that the firms have in both years.  

 

The other characteristics are all expressed through dummy variables. Therefore I choose a different 

approach for these comparisons of means. I conduct a two-proportion z-test to test, whether the 

difference between the two proportions is significant, as an example the percentage of female 

directors with CEO experience is different for Norwegian firms in 2009 than compared to 2005 

(Bowerman and O’Connell 2007). Again I assume that the two samples are independent with the 

same arguments as for the age variable. The null hypothesis for this test is that the two proportions 

are equal. This method uses a pooled proportion, p, calculated as: 

  
             

       
 

Where p1 and p2 are the two sample proportions and n1 and n2 are the sizes of the two samples. The 

standard error of the sampling distribution difference between the two proportions is calculated 

using the following formula:  

             
 

  
 

 

  
  

The test statistic is a z-score, which is defined by the following formula: 

  
       

  
 

Table 14. Normality test for the age of female directors by year

Histogram P-P plot Q-Q plot Skewness Kurtosis
SK-test     

Chi-2

Shapiro-

Wilk          

z-value

Shapiro-

Francia         

z-value

Norway 2005 P P P 0.65 3.43 5.46* 0.97 1.14

Norway 2009 P P P 0.39 4.34 7.38** 1.62* 2.07**

Sweden 2005 P P P -0.10 3.22 0.83 0.99 1.13

Sweden 2009 P P P -0.06 3.30 1.03 0.38 0.45

Notes: The table shows the results of the numerical tests for normality. 

***Significant at 1% level, **significant at 5% level, *significant at 10% level
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Table 15 shows the results of the tests for the differences between the years 2005 and 2009, and 

table 16 shows the results of the tests between Norway and Sweden in the two years. The results 

show that it is only the age and the percentage of foreign directors that have changed for female 

directors in Norwegian firms from 2005 to 2009. Female directors were on average 2.24 years 

younger in 2005 than in 2009, and there were 14.93 percentage points more foreign female directors 

on average in Norwegian firms in 2009. This result is interesting since the results of the summary 

statistics in section 4.3 showed that there were no change in the share of foreign directors between 

2005 and 2009, when looking at the entire board. These results indicate that male foreigners were 

replaced by female foreigners, increasing gender diversity on the company board, but keeping the 

ethnic diversity constant. There were no significant difference between the proportion of foreign 

female directors in Sweden in 2005 and 2009, which suggest that this was an increase that only 

Norwegian firms experienced. These results indicate that Norwegian firms looked outside Norway 

to find the best suitable female candidates, when forced to increase the number of female directors. 

This could be a direct effect from a lack of qualified Norwegian women. 

The difference between female directors in Norwegian and Swedish firms also changed from 2005 

to 2009. In 2005 Norwegian female directors were significantly younger, more often held a 

chairman’s position and were more often insiders than female directors in Swedish companies. In 

2009 this had changed. Female directors in Norway were still younger, but now they were 

significantly less experienced and significantly more foreign women held a board seat in Norway 

compared to Sweden. So while the experience of Norwegian female directors did not change from 

2005 to 2009, Swedish female directors did become more experienced than the Norwegian female 

directors as measured by the share of female directors with CEO experience. 

These results show that there is a difference between female directors in Norwegian and Swedish 

firms. After the compliance period, the average female director in a Norwegian company was less 

experienced, and quite a few board member seats had been taken by foreign women. These results 

do indicate that the characteristics of female board members in Norway did change after the 

regulation.  
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Table 15. Differences between female director's characteristics 2005-2009 

Difference SE Difference SE

Age  -2.24**  -2.15**

Chairman 1.37 0.02  -2.03* 0.01

CEO-experience 2.73 0.08 -7.70 0.06

Insiders -0.27 0.02 -0.68 0.01

Domestic 14.93*** 0.06 2.04 0.04

MBA 5.39 0.06 3.54 0.04

Higher Education -0.16 0.03 -0.08 0.03

> 1 board position 2.11 0.06 -0.51 0.04

Notes: The variable Age is tested using the Wilcoxon Rank Sum test, while a test

of proportions are used for the rest of the variables. The Z-statistics of the

Wilcoxon Rank Sum test is -2.11 for Norway and -2.40 for Sweden.

 ***significant at 1% level, **significant at 5% level, *significant at 10% level

Norway 2005-2009 Sweden 2005-2009

Table 16. Differences between female director's characteristics Norway-Sweden

Difference SE Difference SE

Age  -2.66**  -2.57***

Chairman 3.28** 0.0 -0.1 0.0

CEO-experience 1.88 0.1  -8.56** 0.1

Insiders 1.64* 0.0 1.2 0.0

Domestic 2.98 0.05  -9.90** 0.05

MBA 6.00 0.06 4.15 0.04

Higher Education 1.92 0.04 1.99 0.03

> 1 board position 2.72 0.06 0.10 0.04

Notes: The variable Age is tested using the Wilcoxon Rank Sum test, while a test

of proportions are used for the rest of the variables. The Z-statistics of the 

Wilcoxon Rank Sum test is -2.50 for 2005 and -2.91 for 2009.

 ***significant at 1% level, **significant at 5% level, *significant at 10% level

Norway-Sweden 2005 Norway-Sweden 2009
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4.5.3. Conclusions on the Comparison between Norway and Sweden 

The results of the comparison between Norway and Sweden support in part the worries of 

Norwegian business leaders. They might have been right, when they worried about, which types of 

women were available to fill the extra board seats, they were granted, when the law was made 

mandatory. The changes in female directors’ characteristic might have added to the negative effect 

on market value. It might not be the gender of the new directors that are contributing to the negative 

effect, but the fact that they are younger, foreigners and less experienced.  This supports the theory 

that boards choose the optimal board structure to maximise firm value, so that a regulation on this 

area will force firms to appoint non-optimal boards. In addition, the uncertainty about the 

availability of female board members, and possibly in general the uncertainty about the effect of the 

law, as it was one of a kind, could have led to the additional negative effect of the law, as found in 

section 4.5.1.  

Due to uncertainty and the replacement of a large share of the board of directors, the law seems to 

have led to a higher decrease in Tobin’s Q, than would have been expected by a natural increase in 

the share of female directors. These results indicates, that a legal constraint might not be the best 

approach to increase the share of female board members, as it hurts firm performance.   

4.6. Critique of Method  

The analysis performed on the effect of gender diversity on firm performance suffers from some 

drawbacks that could potentially affect the outcome of the analysis. First, including all firms that 

were listed in all years, and not just the firms that were listed before 2003, would have increased the 

number of firms, possibly increasing the reliability of the analysis. This in turn would have made 

the data gathering process much more extensive and time consuming. Second, using Sweden as a 

control group could cause problems, because investors might have expected a quota law in Sweden. 

This could be because of the threat of the law, but also because of the similarities in the legal 

systems of the two countries. So there might have been some spill over effects, making the results 

of the difference-in-difference analysis less reliable. In relation to this, investors might have 

expected that the Norwegian law would be mandated, which means that some of the effect might 

have occurred earlier than 2005. More data on the time before the treatment could not only have 

captured this possible early effect, but could have shed light on any pre-existing trends in the data 

that could have affected the analysis. It is possible that some of the variables were already following 



Firm Performance and Female Director Characteristics - An Empirical Study of the Norwegian Quota Law 

 

69 

 

a downward or upward trend, not related to the quota law. The choice of period was affected by the 

availability of data in the Orbis database, as certain crucial financial variables were not available 

earlier than 2005. 

Another way of testing the effect of the Norwegian law could be to make an event study of the 

stock market reaction to the announcement of the law. This could have been done either on the law 

from 2003, focusing on voluntary compliance, or on the law from 2005 mandating the quota. By 

testing the effect in this way the immediate reaction from investors could have been found, but it 

would not have given an indication of the long run effect. 

In the comparison of Norway and Sweden in section 4.5, the attempt to mitigate the problem of 

endogeneity was fairly simple, and suffers from the problem that the lagged values might not be 

particularly good instruments, when mitigating for endogeneity. This has the consequence that it is 

difficult to draw clear inference from the results of the comparison analysis. 
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5. Conclusion  

This thesis uses the Norwegian quota law as a natural experiment to investigate the impact of 

gender diversity on firm performance. Using a difference-in-difference setting to mitigate the 

endogenous nature of the relationship I find that the Norwegian quota law did secure more equal 

representation on Norwegian boards by increasing the share of female directors, but that it was not 

without consequences to firm value. The results show that the law led to a large decline in Tobin’s 

Q, between -17.3% to -26.3% depending on the measure of compliance with the law. The results of 

the difference-in-difference analysis supports the hypothesis that firms choose their board structure 

to maximise firm value, why a constraint on board structure will hurt firm value. Also the 

comparison analysis between Norway and Sweden showed that there was an additional negative 

effect from the quota law, not due to the increase in the share of female directors. This negative 

effect might be caused by uncertainty about the outcome of the quota law and the replacement of a 

large share of board members. In total the findings of the difference-in-difference analysis and the 

comparison analysis indicates that imposing a legal constraint on Norwegian firms to make them 

increase the percentage of female board members might not have been in the best interest of firms, 

when looking at the effect on firm performance. 

In addition, the quota law had an effect on the characteristics of female directors. After the law was 

made mandatory and all firms were in compliance with the law, the female directors of Norwegian 

firms were significantly less experienced than the female directors of Swedish firms and 

significantly more foreign. The share of female directors in Sweden with CEO experience rose in 

the period, while there were no changes among the female board members in Norway. These 

findings do support the worries of Norwegian business leaders that there would be a lack of 

qualified Norwegian women to some extent. It seems that Norwegian firms had to go out of the 

country to find suitable candidates to the increased number of board seats reserved for women. 

These changes in female characteristics might explain some of the negative effect of the Norwegian 

quota law and adds additional support to the hypothesis that firms appoint boards with an optimal 

board structure to maximise firm value. The quota law might simply have resulted in non-optimal 

boards. 

The results are relevant to investors and especially policy makers, as they show the potential 

downside of this type of legislation. But it is important to notice that the conclusions are indicative, 

and do not state that the expectation should always be that an increase in female board members or 
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passing a quota law will generate a negative effect. Norway was the first country to make gender 

quotas mandatory and therefore investors and firm management did not have any previous 

experience to lean on, which made the environment more uncertain. The effect of future gender 

quotas might be different, because the uncertainty surrounding the legislative process and the 

economic effect of such laws will decrease, as we learn more about the future effects of the 

Norwegian law, and as more countries decide to adopt gender quotas. 

5.1. Further Research      

The long term effect of the law should be made subject to further investigation. It is possible that 

the negative effect seen in this thesis and other studies will change over a longer time period, when 

firms and investors have accepted and grown accustomed to the Norwegian quota law. Also the 

pool of female candidates will increase in the coming years, because women will get more board 

experience as a consequence of the law, likely making them better and more attractive board 

members. 

Even though the results in this thesis indicate that there is no difference in the effect of gender 

diversity on firm performance between Norwegian and Swedish firms, this should be investigated 

further. The test provided here suffers from endogeneity problems that should be mitigated in a 

better way. What is interesting is of course if it is better to let firms increase gender diversity 

voluntarily, but also how it can be done. Sweden has succeeded in increasing the share of female 

board members voluntarily, but other countries have not. 

Another interesting perspective is, whether the percentage of female directors will continue to 

increase in the coming years, or if it will remain steady around 40%. There is nothing preventing 

firms from having boards with a majority of female directors, in fact such a progress would 

probably indicate that female directors are attractive and skilled board members that create value to 

the firm. On the contrary, if the share remains close to the legal percentage, it could be a sign that 

firms really are not interested in having more female directors, but are just living up to the law.  

Finally the diversity of the board after the quota law was implemented deserves further attention. It 

is possible that the law has increased diversity on different areas than addressed here, such as the 

nature of the educations and experience of the board members, which in the long run might be 

beneficial to firms. 
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Variables 

 

 

Table 1. Variable Definitions

Firm characteristics

Firm age Years since incorporation

Total Assets Book Total Assets in th. dollar

Log(Total Assets) The natural logarithm of Total Assets

ROA Net Income /Total Assets

Risk The standard deviation of ROA

Shareholders Funds Issued share capital + All Shareholders funds not linked with the 

Issued capital such as Reserve capital, Undistributed profit, includes 

also Minority interests if any.

Market Capitalisation Number of shares * share price

Tobin's Q (Total assets - shareholders funds + market capitalisation)/ Total assets

Log(Tobin's Q) The natural logarithm of Tobin's Q

Leverage Total liabilities/total assets

Capex Additions to Fixed Assets / Total assets

Largest owner Percentage shares held by the largets shareholder

Board Characteristics

Board size Number of shareholder elected board members

Female directors (%) Percentage of board members that are women

CEO experience (%) Percentage of board members with CEO experience

Board age Average age of board members

Tenure Number of years since a board member joined the board of directors

Domestic (%) Percentage of board members that are not foreign

Board shareholdings (%) The total percentage of shares owned by a firms board members (also 

by close family and through other firms)

Retained (%) Percentage of  board members in year t that were board members in 

the same firm in year t-1

MBA (%) Percentage board members with an MBA

Higher education (%) Percentage board members with a Bachelor degree as minimum

Female directors 2004 (%) Percentage of female directors in 2004

Industry characteristics

Females by industry (%) Percentage of female employees in the industry the firm belongs to.
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Regressions with Winsorized data 

 

Table 2. Winsorized OLS regression

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

logtq logtq logtq logtq logtq logtq

Log(Total Assets) -0.063*** -0.060*** -0.052** -0.052** -0.060** -0.080***

[-2.758] [-2.618] [-2.381] [-2.273] [-2.308] [-2.876]

Leverage -0.164 -0.193 -0.189 -0.190 -0.167 -0.102

[-0.818] [-0.922] [-0.925] [-0.927] [-0.826] [-0.475]

Capex 1.122 1.088 1.029 1.028 1.116 0.998

[1.354] [1.369] [1.340] [1.355] [1.473] [1.258]

Risk 0.003 0.003 0.002 0.002 0.002 0.002

[0.757] [0.667] [0.633] [0.651] [0.484] [0.413]

Largest owner % -0.004** -0.004** -0.004** -0.004* -0.003* -0.002

[-2.207] [-2.068] [-2.119] [-1.963] [-1.791] [-0.863]

Female directors (%) 0.007*** 0.007*** 0.006** 0.006** 0.006** 0.005**

[2.747] [2.652] [2.395] [2.398] [2.563] [2.337]

Board age -0.006 -0.006 -0.006 -0.005 -0.005

[-0.615] [-0.644] [-0.628] [-0.482] [-0.554]

CEO experience (%) -0.002* -0.002* -0.002* -0.002

[-1.667] [-1.667] [-1.709] [-1.537]

Higher education (%) -0.000 -0.000 -0.001

[-0.083] [-0.178] [-0.328]

Domestic (%) -0.003 -0.002

[-1.055] [-0.870]

Board shareholdings (%) -0.003**

[-2.002]

Board size 0.026

[1.122]

Females by industry (%) -0.007 -0.006 -0.007 -0.007 -0.006 -0.004

[-1.569] [-1.436] [-1.570] [-1.545] [-1.430] [-1.106]

Obs. 875 875 875 875 875 869

R-squared 0.332 0.333 0.341 0.341 0.346 0.357

Notes: The table represents the results from an OLS regression with standard errors clustered by

firm. Year, industry and country dummies are included in the regression. 

***significant at 1% level, **significant at 5% level, *significant at 10% level.
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Table 3. Winsorized Fixed Effects Model

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

logtq logtq logtq logtq logtq logtq

Log(Total Assets) -0.103** -0.109** -0.109** -0.121*** -0.117*** -0.120***

[-2.307] [-2.437] [-2.421] [-2.814] [-2.700] [-2.797]

Leverage 0.438** 0.441** 0.441** 0.439*** 0.440*** 0.487***

[2.520] [2.557] [2.556] [2.639] [2.628] [2.881]

Capex 0.035 0.026 0.026 -0.000 -0.004 -0.027

[0.113] [0.089] [0.089] [-0.001] [-0.012] [-0.082]

Risk 0.002 0.002 0.002 0.002 0.002 0.003

[0.783] [0.890] [0.890] [0.918] [0.879] [1.075]

Largest owner % -0.004* -0.004* -0.004* -0.004 -0.004 -0.002

[-1.885] [-1.688] [-1.685] [-1.604] [-1.550] [-0.711]

Female directors (%) -0.006*** -0.006*** -0.006*** -0.005*** -0.005*** -0.005***

[-3.503] [-3.236] [-3.442] [-3.070] [-3.050] [-2.949]

Board age 0.009 0.009 0.008 0.007 0.008

[1.393] [1.401] [1.239] [1.215] [1.241]

CEO experience (%) -0.000 0.000 0.000 0.000

[-0.010] [0.148] [0.077] [0.383]

Higher education (%) -0.003* -0.003** -0.003**

[-1.906] [-2.049] [-2.309]

Domestic (%) 0.002 0.002

[1.003] [1.034]

Board shareholdings (%) -0.001

[-0.926]

Board size -0.027

[-1.328]

Females by industry (%) -0.006* -0.007** -0.007** -0.006* -0.006* -0.005

[-1.864] [-1.976] [-1.979] [-1.731] [-1.751] [-1.542]

Obs. 875 875 875 875 875 869

R-squared 0.356 0.358 0.358 0.362 0.363 0.373

Notes: The table represents the results from a fixed effects model regression with standard errors

clustered by firm. Year, industry and country dummies are included in the regression. 

***significant at 1% level, **significant at 5% level, *significant at 10% level.
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Table 4. Winsorized Difference-in-Difference results

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

logtq logtq logtq logtq logtq logtq

Treatment 1 -0.310*** -0.274***

[-3.702] [-3.350]

Treatment 2 -0.222*** -0.186***

[-3.183] [-2.745]

Treatment 3 -0.218*** -0.179***

[-3.212] [-2.828]

Interaction term 0.004 0.003 0.003 0.002 0.003 0.002

[1.453] [1.023] [1.087] [0.661] [1.059] [0.617]

Log(Total Assets) -0.054 -0.079 -0.089* -0.109** -0.086* -0.108**

[-1.027] [-1.593] [-1.938] [-2.448] [-1.858] [-2.400]

Leverage 0.421** 0.464*** 0.422** 0.467*** 0.423** 0.469***

[2.447] [2.829] [2.519] [2.880] [2.516] [2.885]

Capex 0.092 0.018 0.058 -0.009 0.065 -0.004

[0.307] [0.059] [0.199] [-0.030] [0.224] [-0.014]

Risk 0.002 0.003 0.002 0.003 0.002 0.003

[0.955] [1.348] [0.903] [1.278] [0.917] [1.292]

Largest owner % -0.004 -0.001 -0.004* -0.001 -0.004 -0.001

[-1.639] [-0.366] [-1.661] [-0.409] [-1.639] [-0.373]

Board Size -0.026 -0.030 -0.027

[-1.282] [-1.514] [-1.369]

CEO experience (%) 0.001 0.001 0.001

[0.620] [0.646] [0.716]

Board age 0.011* 0.010 0.010

[1.743] [1.540] [1.580]

Domestic (%) 0.002 0.002 0.002

[1.351] [1.385] [1.485]

Board shareholdings (%) -0.001 -0.001 -0.001

[-0.769] [-0.851] [-0.903]

Retained (%) -0.000 -0.000 -0.000

[-0.562] [-0.703] [-0.776]

MBA (%) -0.003 -0.002 -0.003

[-1.403] [-1.153] [-1.218]

Higher education (%) -0.003** -0.003** -0.003**

[-2.003] [-2.176] [-2.189]

Females by industry (%) -0.004 -0.003 -0.004 -0.003 -0.004 -0.003

[-1.079] [-0.807] [-1.333] [-1.030] [-1.226] [-0.928]

Obs. 875 869 875 869 875 869

R-squared 0.357 0.382 0.353 0.378 0.351 0.376

Notes: The table represents the results from a difference-in-difference fixed effects regression

with standard errors clustered by firm. Year dummies are included in the regression.

***significant at 1% level, **significant at 5% level, *significant at 10% level.
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Table 5. Comparison between Norway and Sweden - Winsorized

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

logtq logtq logtq logtq logtq logtq

Interaction Term 0.005 0.005 0.005 0.005 0.005 0.005

[1.447] [1.446] [1.445] [1.413] [1.489] [1.601]

Log(Total Assets) -0.097** -0.103** -0.103** -0.115*** -0.110** -0.112**

[-2.134] [-2.259] [-2.252] [-2.623] [-2.503] [-2.545]

Leverage 0.409** 0.412** 0.412** 0.411** 0.412** 0.456**

[2.279] [2.317] [2.323] [2.391] [2.380] [2.592]

Capex 0.031 0.023 0.023 -0.003 -0.007 -0.029

[0.105] [0.081] [0.080] [-0.010] [-0.024] [-0.094]

Risk 0.002 0.002 0.002 0.002 0.002 0.003

[0.817] [0.923] [0.924] [0.950] [0.908] [1.111]

Largest owner % -0.004* -0.004 -0.004 -0.004 -0.004 -0.001

[-1.827] [-1.637] [-1.634] [-1.553] [-1.491] [-0.634]

Female directors (%) -0.008*** -0.008*** -0.008*** -0.007*** -0.007*** -0.007***

[-3.776] [-3.483] [-3.438] [-3.222] [-3.272] [-3.192]

Board age 0.009 0.009 0.008 0.007 0.008

[1.367] [1.376] [1.226] [1.198] [1.208]

CEO experience (%) -0.000 0.000 0.000 0.000

[-0.011] [0.143] [0.061] [0.368]

Higher education (%) -0.003* -0.003** -0.003**

[-1.873] [-2.032] [-2.331]

Domestic (%) 0.002 0.002

[1.163] [1.216]

Board shareholdings (%) -0.001

[-0.978]

Board size -0.028

[-1.435]

Females by industry (%) -0.006* -0.007** -0.007** -0.006* -0.006* -0.005

[-1.875] [-1.986] [-1.988] [-1.750] [-1.773] [-1.567]

Observations 875 875 875 875 875 869

R-squared 0.359 0.362 0.362 0.366 0.367 0.376

Notes: The table represents the results from a fixed effects model regression with standard errors

clustered by firm. Year dummies are included in the regression.

***significant at 1% level, **significant at 5% level, *significant at 10% level.
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Table 6. Comparison between Norway and Sweden - Winsorized lagged values

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

logtq logtq logtq logtq logtq logtq

Interaction Term 0.003 0.002 0.002 0.002 0.002 0.001

[0.781] [0.605] [0.614] [0.530] [0.449] [0.384]

Log(Total Assets) -0.168*** -0.176*** -0.176*** -0.211*** -0.214*** -0.250***

[-3.256] [-3.251] [-3.274] [-4.501] [-4.408] [-6.172]

Leverage 0.052 0.072 0.072 0.079 0.079 0.207

[0.322] [0.407] [0.410] [0.465] [0.461] [1.402]

Capex -0.041 -0.112 -0.115 -0.178 -0.170 -0.235

[-0.133] [-0.407] [-0.418] [-0.617] [-0.596] [-0.836]

Risk 0.002 0.003 0.003 0.003 0.003 0.004

[0.775] [1.043] [1.029] [1.046] [1.113] [1.285]

Largest owner % 0.004 0.005* 0.005* 0.005** 0.004* 0.003

[1.539] [1.838] [1.836] [2.044] [1.941] [1.257]

Female directors (%) -0.003 -0.002 -0.002 -0.001 -0.001 -0.000

[-1.511] [-0.807] [-0.830] [-0.283] [-0.235] [-0.036]

Board age 0.019** 0.019** 0.016* 0.017* 0.024***

[2.122] [2.138] [1.952] [1.947] [3.163]

CEO experience (%) -0.000 0.000 0.001 0.001

[-0.215] [0.314] [0.432] [0.730]

Higher education (%) -0.005*** -0.005*** -0.004**

[-3.508] [-2.714] [-2.426]

Domestic (%) -0.002 -0.003

[-0.788] [-1.452]

Board shareholdings (%) -0.002*

[-1.732]

Board size 0.009

[0.420]

Females by industry (%) -0.000 -0.002 -0.002 -0.000 -0.000 0.000

[-0.138] [-0.552] [-0.558] [-0.031] [-0.032] [0.134]

Observations 700 700 700 700 700 695

R-squared 0.401 0.412 0.412 0.428 0.429 0.446

Notes: The table represents the results from a fixed effects model regression with standard errors

clustered by firm. Year dummies are included in the regression.

***significant at 1% level, **significant at 5% level, *significant at 10% level.
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Regressions using ROA as dependent variable 

 

Table 7. Fixed Effects Model

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

roa roa roa roa roa roa

Log(Total Assets) 8.548*** 8.782*** 8.823*** 9.282*** 9.445*** 11.186***

[3.127] [3.101] [3.134] [3.356] [3.402] [4.246]

Leverage -32.565*** -32.716*** -32.908*** -32.995*** -32.964*** -38.932***

[-3.951] [-3.902] [-3.948] [-4.043] [-4.020] [-5.263]

Capex 13.845* 14.204* 14.563* 15.402** 15.251** 17.773**

[1.820] [1.850] [1.889] [1.983] [1.993] [2.412]

Risk 0.317*** 0.306*** 0.307*** 0.308*** 0.304*** 0.310***

[3.589] [3.546] [3.564] [3.577] [3.503] [3.391]

Largest owner % -0.106 -0.120 -0.119 -0.123 -0.118 -0.053

[-1.077] [-1.293] [-1.270] [-1.353] [-1.257] [-0.582]

Female directors (%) -0.113* -0.130* -0.121* -0.142** -0.142** -0.165**

[-1.660] [-1.799] [-1.713] [-2.029] [-2.045] [-2.405]

Board age -0.343 -0.350 -0.307 -0.319 -0.557**

[-1.282] [-1.311] [-1.122] [-1.143] [-2.233]

CEO experience (%) 0.027 0.020 0.017 0.011

[0.569] [0.443] [0.381] [0.251]

Higher education (%) 0.091 0.079 0.020

[1.394] [1.119] [0.344]

Domestic (%) 0.055 0.093

[0.875] [1.467]

Board shareholdings (%) -0.011

[-0.239]

Board size -1.107

[-1.399]

Females by industry (%) -0.118 -0.097 -0.093 -0.126 -0.127 -0.160

[-1.176] [-0.960] [-0.940] [-1.275] [-1.286] [-1.623]

Obs. 873 873 873 873 873 867

R-squared 0.155 0.158 0.159 0.163 0.164 0.192

Notes: The table represents the results from a fixed effects model regression with standard errors

clustered by firm. Year dummies are included in the regression. 

***significant at 1% level, **significant at 5% level, *significant at 10% level.
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Table 8. Difference-in-Difference Model

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

roa roa roa roa roa roa

Treatment 1 -12.668*** -14.352***

[-5.111] [-5.843]

Treatment 2 -5.990** -7.563***

[-2.481] [-3.511]

Treatment 3 -6.768** -8.363***

[-2.462] [-3.287]

Interaction term 0.155** 0.180*** 0.065 0.081 0.086 0.104

[2.465] [2.702] [0.830] [1.122] [1.021] [1.316]

Log(Total Assets) 11.134*** 13.873*** 9.209*** 11.968*** 9.392*** 12.154***

[3.632] [4.765] [3.177] [4.368] [3.186] [4.363]

Leverage -34.104*** -40.616*** -33.153*** -39.589*** -33.351*** -39.812***

[-4.225] [-5.788] [-4.007] [-5.316] [-4.020] [-5.330]

Capex 14.487* 19.128** 13.802* 18.020** 13.787* 18.017**

[1.910] [2.544] [1.841] [2.512] [1.851] [2.541]

Risk 0.324*** 0.323*** 0.320*** 0.317*** 0.322*** 0.319***

[3.507] [3.361] [3.555] [3.396] [3.544] [3.385]

Largest owner % -0.084 -0.021 -0.092 -0.031 -0.089 -0.025

[-0.804] [-0.255] [-0.906] [-0.361] [-0.868] [-0.290]

Board Size -1.085 -1.272 -1.161

[-1.424] [-1.625] [-1.468]

CEO experience (%) 0.008 0.017 0.018

[0.180] [0.375] [0.396]

Board age -0.476** -0.513** -0.511**

[-2.036] [-2.131] [-2.118]

Domestic (%) 0.086 0.090 0.095

[1.370] [1.426] [1.513]

Board shareholdings (%) -0.003 -0.009 -0.012

[-0.067] [-0.175] [-0.247]

Retained (%) 0.009 0.007 0.006

[0.846] [0.624] [0.539]

MBA (%) -0.012 0.013 0.006

[-0.225] [0.231] [0.106]

Higher education (%) 0.033 0.009 0.014

[0.625] [0.169] [0.268]

Females by industry (%) -0.028 -0.068 -0.078 -0.115 -0.063 -0.095

[-0.265] [-0.629] [-0.791] [-1.131] [-0.619] [-0.907]

Observations 873 867 873 867 873 867

R-squared 0.181 0.220 0.161 0.199 0.162 0.201

Notes: The table represents the results from a difference-in-difference fixed effects regression

with standard errors clustered by firm. Year dummies are included in the regression.

***significant at 1% level, **significant at 5% level, *significant at 10% level.
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Regressions including Employee Elected Directors 

 

Table 9. Fixed Effects Model

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

logtq logtq logtq logtq logtq logtq

Log(Total Assets) -0.139*** -0.142*** -0.142*** -0.148*** -0.142*** -0.147***

[-3.216] [-3.291] [-3.224] [-3.489] [-3.338] [-3.479]

Leverage 0.418** 0.415** 0.415** 0.423** 0.426** 0.490***

[2.519] [2.494] [2.488] [2.597] [2.592] [2.969]

Capex 0.078 0.064 0.064 0.053 0.043 0.016

[0.286] [0.244] [0.246] [0.196] [0.161] [0.057]

Risk 0.002 0.002 0.002 0.002 0.002 0.003

[0.680] [0.814] [0.813] [0.822] [0.734] [1.124]

Largest owner % -0.005* -0.004* -0.004* -0.004 -0.004 -0.002

[-1.896] [-1.719] [-1.710] [-1.632] [-1.538] [-0.705]

Female directors (%) -0.005*** -0.005*** -0.005*** -0.004** -0.005*** -0.004**

[-3.438] [-3.262] [-3.368] [-2.430] [-2.758] [-2.586]

Board age 0.011 0.011 0.010 0.009 0.011

[1.587] [1.599] [1.486] [1.435] [1.612]

CEO experience (%) 0.000 0.000 -0.000 0.000

[0.008] [0.144] [-0.065] [0.260]

Higher education (%) -0.002 -0.003* -0.003*

[-1.397] [-1.754] [-1.883]

Domestic (%) 0.003* 0.003

[1.754] [1.648]

Board shareholdings (%) -0.001

[-0.580]

Board size -0.016

[-1.004]

Females by industry (%) -0.006* -0.006* -0.006* -0.006* -0.006* -0.005

[-1.752] [-1.808] [-1.814] [-1.664] [-1.747] [-1.453]

Obs. 875 875 875 875 875 869

R-squared 0.356 0.360 0.360 0.363 0.366 0.375

Notes: The table represents the results from a fixed effects model regression with standard errors

clustered by firm. Year dummies are included in the regression. 

***significant at 1% level, **significant at 5% level, *significant at 10% level.
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Table 10. Difference-in-Difference Model

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

logtq logtq logtq logtq logtq logtq

Treatment 1 -0.300*** -0.273***

[-3.644] [-3.516]

Treatment 2 -0.219*** -0.193***

[-3.147] [-2.953]

Treatment 3 -0.213*** -0.182***

[-3.165] [-3.012]

Interaction term 0.004 0.003 0.003 0.002 0.003 0.002

[1.519] [1.123] [1.159] [0.763] [1.123] [0.694]

Log(Total Assets) -0.074 -0.094* -0.105** -0.121** -0.103** -0.121**

[-1.418] [-1.841] [-2.292] [-2.591] [-2.219] [-2.571]

Leverage 0.405** 0.467*** 0.405** 0.468*** 0.406** 0.471***

[2.426] [2.890] [2.469] [2.931] [2.469] [2.942]

Capex 0.114 0.034 0.081 0.005 0.086 0.010

[0.426] [0.129] [0.313] [0.018] [0.336] [0.040]

Risk 0.002 0.003 0.002 0.003 0.002 0.003

[0.756] [1.365] [0.724] [1.309] [0.736] [1.323]

Largest owner % -0.004 -0.001 -0.004* -0.001 -0.004 -0.001

[-1.637] [-0.428] [-1.654] [-0.439] [-1.633] [-0.419]

Board Size -0.020 -0.023 -0.021

[-1.240] [-1.456] [-1.297]

CEO experience (%) 0.000 0.000 0.000

[0.243] [0.201] [0.305]

Board age 0.013* 0.012* 0.012*

[1.963] [1.802] [1.838]

Domestic (%) 0.002 0.003 0.003

[1.479] [1.490] [1.541]

Board shareholdings (%) -0.001 -0.001 -0.001

[-0.446] [-0.583] [-0.632]

Retained (%) -0.000 -0.000 -0.000

[-0.942] [-1.124] [-1.235]

MBA (%) -0.003 -0.002 -0.002

[-1.038] [-0.819] [-0.867]

Higher education (%) -0.003** -0.004** -0.003**

[-2.173] [-2.380] [-2.331]

Females by industry (%) -0.003 -0.002 -0.004 -0.003 -0.004 -0.003

[-1.011] [-0.656] [-1.260] [-0.889] [-1.155] [-0.784]

Obs. 875 869 875 869 875 869

R-squared 0.358 0.386 0.355 0.383 0.353 0.380

Notes: The table represents the results from a difference-in-difference fixed effects regression

with standard errors clustered by firm. Year dummies are included in the regression.

***significant at 1% level, **significant at 5% level, *significant at 10% level.
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Figure 2. Probability Plots for Firm Characteristics in 2004.
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Figure 3. Quantile Plots for Firm Characteristics in 2004.
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