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Abstract:  
The German gender board quota law implemented in 2016 required all publicly listed 
companies with parity-codetermination to reserve at least 30% of the supervisory 
board seats for women. Being the largest economy in Europe, in terms of GDP, it was a 
significant move, paving the way for more countries to follow suit. Due to immense 
scepticism about the desirability of gender board quotas and their possible negative 
effects on the firms’ financial performance, some countries have abstained from 
implementing gender board quotas at all. This study aims to find the effect of the ‘soft’ 
gender board quota in Germany on the financial performance of the affected firms. 
The German case is interesting due to several reasons including: 1. the ‘empty-chair’ 
sanction of the quota, which is neither a ‘hard’ quota nor a totally voluntary regime 
and, 2. the large economy of Germany, which can have wider implications on other 
economies.  
 
Using a differences-in-differences panel data analysis for the period 2012-2019 we 
analyse the effect of the gender board quota on two indicators of financial performance 
– Tobin’s Q and Gross Profits. In the differences-in-differences setup we compare the 
German affected firms with matched firms using coarsened exact matching method 
from 18 European Union countries in the control group which have no gender board 
quotas prior to or during the analysis period.  
 
In the study, we find no significant effect, negative or positive, of the implementation 
of the quota on the affected firms’ financial performance. This result is consistent for 
all our model specifications and for both our dependent variables. My findings do not 
either support the business case arguments given in favour of gender board quotas nor 
do they provide evidence against them. The power of the sample is good enough to 
detect even small effect sizes, but not sufficient to detect extremely small effect sizes 
like the ones found in the case of France. This neutral effect of the quota can be due to 
the existence of an adequate supply of qualified women for the company supervisory 
board positions, the ‘soft’ nature of the quota in Germany or even the slow adoption of 
the quota by the affected companies. 
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1 INTRODUCTION 

1.1 Motive 

Gender diversity and diversity in general has become a key issue in recent years, both 
amongst the public and in corporations. Even though the participation of women in the 
workforce is increasing and so is their educational attainment (The World Bank, 2020), 
a similar trend is not observed in the proportion of women in the higher ranks of 
corporations. There can be many factors contributing to this, one being the 
discrimination based on gender for leadership positions. Corporate leadership positions 
have been held predominantly by men and the representation of women has been 
dismally low for years. On the other hand, the encouraging news is that gender diversity 
is at the forefront of discussions as the rise of corporate social responsibilities of business 
entities is being increasingly recognized. Firms can no longer claim to only operate with 
the profit-maximization motive, rather they are being held responsible for their actions 
and repercussions on the public and the environment (Du Plessis and Rühmkorf, 2015).  

Although it took some time for gender diversity to come to the limelight in discussions 
of corporate governance, in the past decade it has picked up momentum. Ten countries 
in Europe have enacted gender board quota laws for their largest listed companies until 
the end of June 2021, with varying types of sanctions and degrees of stringency for non-
compliance. However, the debate about whether gender board quotas are the right way 
to increase gender board diversity in firms has not yet concluded, as there exist 
proponents and opposers of the instrument till date. This topic has been gaining the 
interest of both policy makers and economists, and increasingly so ever since Norway 
announced the strict gender board quota for its largest listed firms in 2006. The 
Norwegian gender board quota is unique till date in the capacity that it is one of the most 
stringent and most radical quotas, despite being one of the earliest to be implemented in 
Europe. Soon after, many European countries, including Germany, the largest economy 
of Europe by gross domestic product, implemented a gender board quota. The German 
gender board quota is an interesting case to study both because of the size of the German 
economy and hence the size of the repercussions for business, and because of the 
relatively ‘soft’ nature of its quota sanction.  

The next section will elaborate on the research problem that this paper is going to focus 
on. We will also go over the relevance of this research and the structure of the paper in 
the subsequent sections. 
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1.2 Research Problem 

This thesis will study the effects of the implementation of the gender board quota in 
Germany on the performance of the affected firms. The gender board quota in Germany 
requires all publicly listed and co-determined firms to have at least 30% women 
representation on their supervisory boards. The German gender quota law was passed 
by the lower house of the Parliament of Germany (called the Bundestag) on March 6, 
2015. With this, Germany became one of the biggest economies in the world to pass such 
a gender quota law for its largest listed companies. This new legislation was applicable 
starting 1st January 2016. 

All publicly listed companies with full parity-codetermination (applicable to firms with 
more than 2000 employees) were covered under this law. The sanction of non-
compliance was the ‘empty chair’ rule. The empty chair rule means that at least one board 
seat must remain empty until the quota is met. 

Although the nature of the sanction in Germany is ‘soft’, unlike the one in Norway, it has 
led to an increase in the proportion of women on the supervisory boards of the affected 
companies. However, the rate of growth of the number of women on the boards has been 
slow (Holst and Wrohlich, 2019). Many papers have studied the effect of the ‘hard’ quota 
law in Norway on the performance of firms (e.g., Ahern and Dittmar, 2012; Matsa and 
Miller, 2013, Eckbo, Nygaard and Thorburn, 2020), however, it would be interesting to 
analyse how a ‘soft’ quota influences the performance of the affected firms. There is an 
ongoing debate on how stringent gender board quotas should be in order to keep a 
balance between both the corporate independence and promotion of gender diversity 
(Pastore and Tommaso, 2016). If the ‘soft law’ quotas can achieve the goal of greater 
diversity while not disturbing the financial performance of firms, then it would be 
considered a win-win situation. 

Hence, the main question that this research will address is: 

What is the impact of the German gender board quota on the financial performance of 
the affected firms? 

The answer to this question would reveal how the theoretical literature regarding gender 
board quotas relate to the case of Germany. More specifically, we would find out whether 
the inclusion of more women due to the gender quota would lead to a decrease in firm 
performance, as predicted by the contract theory of firms (Gopalan and Watson, 2015), 
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an increase in the firm performance, as predicted by the agency theory and the resource 
dependence theory (Jensen and Meckling, 1976; Pfeffer and Salancik, 1978) or have a 
neutral effect on the firms’ performance. 

This thesis will use a differences-in-differences method by taking the German affected 
companies as the treated group and the control group will consist of matched companies 
from 18 other European Union countries (which do not have gender board quotas). The 
quota’s effect will be measured using our dependent variables that will proxy for the 
financial performance of the firms – Gross Profit (accounting-based metric) and Tobin’s 
Q (market-based metric). 

1.3 Relevance of the study 

The 2012 draft directive submitted by the European Commission proposed a directive 
for gender balance for non-executive directors of the listed companies. The European 
Commission has, since the formulation of its 2012 draft directive, been planning to 
impose an EU-wide gender board quota for all European listed firms. This issue is still 
on debate as several Central and Northern countries in the EU are in opposition of the 
bill (The Guardian, 2020). Gender equality and its promotion is a trending topic of 
discussion in the European Union today and whether gender board quotas are the right 
way to increase gender diversity of boards is the main question being discussed 
(European Parliament, 2021).  

Despite the fact that many European countries agree on the importance of increasing 
gender diversity on its corporate boards, some countries are resistant to mandatory 
quotas, especially if it is mandated by the European Commission (European Parliament, 
2015).  

There is also strong hostility towards quotas from some Nordic countries like Denmark 
and Sweden. The main reason of the resistance is the fear that unqualified women would 
get selected to company boards leading to poor quality of leadership, hence, driving 
down their financial performance (Wiersema & Mors, 2016).  

Despite these fears, there are several European countries which have now adopted 
gender board quotas, which includes Germany which implemented the quota in 2016. 
Whether or not the fears expressed by the opposers of gender board quotas are true can 
only be known after looking at the empirical evidence from countries which have adopted 
them. By studying the case of Germany, we would achieve two objectives: (i) observe the 
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effect of a gender board quota on Germany’s large companies, (ii) analyse the effect of 
the ‘soft’ quota with the empty chair sanction on the performance of firms (as opposed 
to a ‘hard’ quota, which has previously been extensively studied). 

The study is relevant to: 

i) Academicians who are interested in studying the effect of quotas on the performance 
of firms,  

ii) Policymakers who want to decide on which type of quotas are the best to implement,  

iii) The public at large since the topic of gender diversity is just as important to the 
general public as it is to corporations and states. 

1.4 Structure of the thesis 

The thesis is divided into eight main sections, the first one being the introduction, which 
outlines the motive of conducting the research, the research problem, and the relevance 
of the research study. 

The second section will establish the background of the topic of gender board quotas, by 
first discussing the recent developments in this field including the imposition of various 
gender board quotas in European countries and elsewhere in the world. Thereafter, this 
section will elaborate on the types of gender board quotas based on the stringency of 
their sanctions for non-compliance. Subsequently, the explanation of the terms and 
important elements of the Norwegian board quota and how it paved the way for the other 
countries’ quotas will be discussed. Lastly, this section will explain the German board 
quota, its scope, and its sanctions in detail. 

The third section will discuss the theoretical foundations concerning women 
representation on corporate boards and gender board quotas. Next it will enunciate the 
arguments given in favour of gender diversity on boards as well as the opposing points 
of view. This section will conclude with the main findings from the theoretical discussion. 

The fourth section will discuss the existing empirical literature regarding gender 
diversity, gender board quotas and firm performance. This discussion will lead to the 
formulation of our research hypothesis, which is the last part of this section. 

The fifth section will discuss the research methodology, data collection and data 
description. Here, the main econometric specification used for the analysis will be 
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introduced as well as the dependent and control variables chosen for the empirical 
analysis. 

The sixth section will present the main results and findings from the econometric 
analysis. 

The seventh section will continue with a discussion of the findings along with analysing 
the robustness of the results and the power of the sample to reject the null if it is not true. 
It will also enumerate the limitations of the research. This section will conclude with 
suggestions for future research. 

The eighth section will conclude the thesis with a summary of the main findings. 
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2 BACKGROUND DEVELOPMENT 

2.1 Gender diversity and recent developments 

Gender diversity in company boards is much greater today than it was merely ten years 
ago as more evidence is backing up in favour of the benefits that diversity brings to the 
table. While the progress made is good, it is far below satisfactory. According to the 
International Labour Organization (ILO, 2021), in a survey done in 2018 more than half 
the countries had less than 30% representation of women on their boards and 13% didn’t 
have a single woman on their board. To tackle this challenge, a wide number of initiatives 
have been undertaken and proposed both at the company level and at the government 
regulation level. Several countries have now legislated gender board quotas on the 
management or supervisory boards of their largest publicly listed companies The earliest 
country to do so was Norway which set one of the most stringent and most effective board 
quotas in as early as 2003 with the compliance year being 2008. 

The arguments given in favour of the introduction of gender board quotas extend from 
provision of equal opportunities and outcomes to improvement of the financial 
performance of firms (Smith, 2018). Equality of outcomes, though may not be sufficient 
to eliminate the hurdles faced by women especially in the advancement of work (ILO, 
2021), in the form of gender board quotas seem to be showing a way forward while 
affirming that the equality of outcomes goes hand in hand with the equality of 
opportunities.  

2.1.1 Gender Board Quotas Worldwide 

Several countries in Europe including Norway, France, Germany, Netherlands, Italy, 
Spain, Finland, Portugal, Austria, Iceland and Belgium have introduced a gender board 
quota in some form. In the Asia Pacific region, India, Australia and Pakistan have gender 
board quotas for their largest public listed companies. In the Middle East, Israel 
legislated a gender quota in 1999 which requires at least one woman-board-director for 
public listed companies. California in the US and Quebec in Canada have some form of 
gender board quota for public companies and Crown corporations respectively.  

Table 1 presents all the countries in the European Union that have implemented a gender 
board quota. Norway was the first to implement a strict gender board quota in Europe 
that required both publicly listed and state-owned companies to have 40% women 
representation on their boards by 2008. Failure to comply would result in stringent 
action including closure of the company. Iceland and Spain followed suit introducing a 
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legislation requiring 40% women representation on the boards of publicly traded 
companies. Finland requires 40% female representation on board seats of 40% of the 
state-owned enterprises. In Netherlands, public companies with more than 250 
employees are subject to a quota of 30% of the board seats for women. In France, a 40% 
representation of female directorship was announced in 2011 with the compliance year 
being 2016. The quota in France was rolled out differently for private and public 
companies, with public companies requiring 20% female board representation within 
three years (by 2014) and 40% within six years (by 2017). For private companies, the 
compliance year was 2020 for the 40% quota. If the companies failed to comply, it could 
result in the nominations to boards being void and even suspension of the remuneration 
of board members. 

Each country has its specific rules and scope of gender board quotas and their approach 
towards implementation also varies. Some countries adopt a voluntary nature of 
introducing and enforcing quotas while other countries mandate quotas with stringent 
actions for non-compliance. 

In the next sub-section, we will discuss the various ways in which countries attempt at 
gender-balancing the boards of companies. 
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Table 1 Countries in the European Union with gender board quotas 
Table 1 presents the countries in the European Union with a gender board quota along with the year of announcement, year of compliance, affected committee within the companies, affected companies, the sanction as 
well as its type. In columns with multiple entries, the entries correspond to multiple entries in either the compliance year or the affected committees or both. For example, in the case of France, the quota is 20%/40%, 
and hence the first entry (20%) refers to the first year in the compliance year column (2014). Similarly, in the case of Italy, the quota of 20% is for the supervisory and management boards of the companies and the 
compliance year is 2012, while the 40% quota is for the boards of directors of the companies and the compliance year is 2015. In the case of Belgium, the 33% quota is applicable to both the largest listed companies and 
the listed small and medium companies (SMC), but the compliance years are different for the two groups, being 2017 and 2019 respectively.  

Sources: Arndt & Wrohlich (2019);Ha Thu Tran (2018) 

Country  Quota  Announcement 
Year  

Compliance 
Year  

Affected 
Committee  

Affected companies  Sanction 
type 

Sanction and/or 
additional information  

Norway  40% 2003 2008 Board of directors Listed Hard Forced dissolution; registry 
rejects registration of 

the board 
France  20%/40% 2011 2014/2017 Non-

executive managers 
More than 500 employees and 50 million + 

turnover in the last 3 years. 
Hard Nullity of appointment and 

suspension of attendance fees 
Spain  40% 2007 2015 Board of directors 4,11 million euros assets, 22,8 million euros 

annual turnover or more than 250 
employees 

Soft Lack of gender diversity will 
impact consideration for 

public subsidies and contracts 
Italy  20%/30% 2011 2012/2015 Supervisory and 

management board / 
Board of directors 

Listed Hard 100,000 to 1 million 
euros penalty for board of 

directors, 20,000 to 200,000 
to euros for audit. committee 

Germany  30% 2015 2016 Supervisory board Listed and co-determined Soft Empty chair 

Netherlands  20%/30% 2013 2020/2023 Supervisory and 
management board / 

Board of directors 

More than 250 employees, more than 20 
million euros assets or more than 40 

million euros net sales 

None - 

Belgium  33% 2011 2017: Largest 
listed companies. 
2019: Listed SMC 

Board of directors Listed Hard Empty chair: after one year 
suspension of the payment of 

attendance fees 
Iceland  40% 2010 2013 Supervisory board Listed or limited liability company with 

more than 50 employees 
None - 

Austria  30% 2017 2018 Supervisory board Listed and at least 1000 employees Soft Empty chair 

Portugal  20%/33% 2017 2018/2020 Supervisory 
board/ board 
of directors 

Listed Soft Warning and the non-
compliant appointment is 

considered provisional: 
Mandate is 

considered temporary 
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2.1.2 Types of Gender Balancing Instruments 

2.1.2.1 Voluntary Measures 

In some countries, the nature of the gender board quota is completely voluntary i.e., the 
companies do not face sanctions for non-compliance. There are many ways that 
companies can be encouraged to increase gender diversity on their boards on a voluntary 
basis by requiring companies to disclose their strategies for gender diversity and 
establish targets for the future (ILO, 2021). The effectiveness of voluntary self-regulated 
gender quotas is subject to debate as the evidence from several countries which have 
them produce dissatisfactory results (Cabo, Terjesen, Escot, Gimeno, 2019; Armstrong, 
Walby 2012; Arndt, Wrohlich, 2019). On the other hand, the argument in favour for 
voluntary targets is that they allow companies to drive gender diversity without 
compromising on the merit basis of appointing board members. Several countries 
including the UK, Australia, Finland, New Zealand and South Africa use voluntary 
measures (ILO, 2021).  

Voluntary measures can be characterized by several kinds of measures including the 
‘comply or explain’ principle, wherein the companies must either comply with the quota 
or explain the reason for their failure to do so. However, they will not face any sanctions. 
Other methods are requiring companies to be more transparent regarding their 
promotions and nomination practices and asking companies to produce charters 
promoting women in management (Armstrong & Walby, 2012).  

The gender board quotas in Netherlands and Iceland can be characterized under the 
voluntary regime. 

2.1.2.2 Legal Measures 

As shown in table 1, many countries have enacted laws to promote gender diversity on 
corporate boards in Europe. These laws can vary on different levels such as the severity 
of the sanctions, the type of and scope of the law, the length of the timescale between the 
announcement and the compliance dates and the permanency or temporariness of the 
law etc. The broadest categorization based on the severity of the sanctions is made by 
dividing the laws into two categories: ‘hard’ quotas and ‘soft’ quotas. 

2.1.2.2.1 ‘Hard’ quotas 
Hard quotas are mandatory quotas, under which, the non-compliant entities are subject 
to stringent actions, the strongest one being the Norwegian sanction of closure of the 
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non-complying companies. The Norwegian gender board quota is a good example of a 
“hard” quota announced in 2003 and implemented in 2006, with the compliance year 
being 2008. The law is applied to all public or private companies which were listed on 
the stock exchange and the quota requirement is a 40% women representation on their 
board of directors (elected by the owners). According to the law, after 2008, any non-
complying company would be dissolved. By the end of 2009, there was full compliance 
of the law. The gender diversity on the boards of the Norwegian listed companies is one 
of the highest in the world. 

Other countries with “hard” quotas are France Italy and Belgium. France has a 40% 
quota rolled out in phases with the compliance years being 2014 and 2017, and the non-
compliance sanctions are nullity of appointment and suspension of the payment of 
attendance fees of the board members. Italy has 30% quota also rolled out in phases with 
the compliance years being 2012 and 2015, and the sanction for non-compliance is a 
penalty ranging between 100,000 to 1 million Euros for the board of directors and 
between 20,000 and 200,000 Euros for the audit committee. Belgium has a similar hard 
quota of 33%, with sanctions of suspension of the payment of attendance fees of board 
members after one year of non-compliance of the law.  

 
2.1.2.2.2 ‘Soft’ Quotas 
Soft quotas have less severe sanctions as compared to hard quotas. The sanctions for 
non-compliance can range from warnings to restrictions on the appointment of a part of 
the board member seats. For example, Germany has a ‘soft’ quota with the sanction for 
non-compliance being an ‘empty chair’. Under the ‘empty chair’ rule, one supervisory 
board position must remain vacant until the quota is reached. Austria has a similar 
‘empty chair’ rule. Spain has a gender quota law with the sanction of non-compliance 
being that there would be an impact on the companies’ consideration for public subsidies 
and contracts. In Portugal, companies violating the quota are only subject to a warning 
and the appointment of the non-compliant board member is considered temporary 
(Arndt & Wrohlich, 2019). 

2.1.3 Norway Leading the Way 

Being the first country to legislate a gender board quota law which had major 
implications for the Norwegian board compositions, Norway stands as a leading example 
for the other countries of Europe and beyond. In 2003, when the law was first 
announced, the 40% quota was of voluntary nature and in 2006 when the companies 
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failed to meet the target, the quota was made mandatory, giving the companies 2 years 
to comply with the quota and the non-compliance sanction being the closure of the 
company. The quota was announced with a purpose of balancing the gender 
compositions of boards in the Norwegian public listed companies, which at the start of 
2003 was dismally low at 9% and by the end of 2008 was over 40% (Ahern & Dittmar, 
2012).   

After this first introduction by Norway, several other countries in Europe followed 
Norway’s footsteps and implemented gender board quotas. The Norwegian example set 
ground for researchers and economists to investigate the aftereffects of the 
implementations of the quota, and by 2011, many countries had already announced their 
gender quota laws including Spain, Iceland, Italy, France and Belgium.  

2.1.4 Gender Board Quota in Germany 

The Act on Equal Participation of Women and Men in Leadership Positions in the 
Private and Public sector in Germany adopted on March 6, 2015, introduced a 
mandatory gender board quota of at least 30% women representation in the supervisory 
boards of all German public listed companies subject to parity co-determination. The Act 
affected more than a 100 public listed companies in Germany. In addition, more than 
3,500 German companies, listed or subject to co-determination, are required to set 
targets for the representation of women on their supervisory and management boards. 
Such companies also must set targets for the proportion of women at the two 
management levels below the management board (Daimler, 2020). If at the time of 
setting the targets, the proportion of women was below 30%, then their targets may not 
be any lower than their current state. They also must set targets for the achievements of 
the targets which may be no longer than 5 years. 

The business entities in Germany are of two broad types, one being a registered 
association (“Eingetragener Verein”) and the other is a limited company 
(“Kapitalgesellschaften). The limited liability companies can be of different forms and 
the two most common types are the corporations limited by share ownership, whose 
share can be traded on a stock market (“AG” or “Aktiengesellschaft”) and the companies 
with private shareholding (“GmbH” or “Gesellschaft mit beschränkter Haftung”).  

The board structure of a stock corporation (AG) is two-tiered consisting of the 
management board and the supervisory board. The management board (Vorstand) 
independently manages the AG. The day-to-day business of the company is the 
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responsibility of the management board. On the other hand, the supervisory board 
(Aufsichtsrat) is responsible for the appointment, supervision and advisory of the 
management board but it does not have powers to make any executive decisions or give 
formal orders to the management board. The official representative of the company is 
the management board, and the supervisory board can represent the company only when 
acting towards the management board (Thomson Reuters, 2020).  

The supervisory board members are elected by the shareholders in the shareholders’ 
meeting. The management board is appointed by the supervisory board. In terms of the 
employee representation, depending on the number of employees, supervisory board’s 
composition varies. For companies with less than 500 employees, the supervisory board 
need not have any employee representation. For companies with more than 500 
employees, the supervisory board must have at least one third employee representation 
and companies with over 2000 employees are subject to parity co-determination. Parity 
co-determination means that at least half of the supervisory board must be represented 
by employees. Under the co-determination act (MitbestG), the supervisory board must 
consist of the same number of employees as shareholder representatives and must have 
12, 16 or 20 members (subjective to the number of employees). Any member of the 
supervisory board cannot simultaneously be on the management board as the 
supervisory board also determines the compensation of the management board 
members. 

Since 2016, after the passing of the Gender board quota law, supervisory boards of listed 
companies subject to parity-codetermination must consist of 30% of each gender, male 
and female. Although this quota is applicable to the entire board, if there is objection 
against this principle from either the employee or employer representatives on the 
supervisory board, the 30% quota would apply to each side separately. The election of 
any board member which is in breach of this quota would be considered void (Thomson 
Reuters, 2020).  

Figure 1 shows the proportion of women on the boards of the largest listed firms in 
Germany since 2003. It is evident from the figure that since 2011, even before the 
introduction of the gender board quota in Germany, the largest listed firms had started 
increasing the number of women in their corporate boards. This could be due to various 
factors like the increasing awareness regarding gender diversity and its associated 
benefits and the increased availability of well-qualified women for senior management 
roles. The rate of increase of the proportion of women in the corporate boards since 2011 
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seems to be steady until at least the end of 2019. The boards seem to have reached the 
30% mark just after 2016, which was the quota compliance year. This means that the 
‘soft’ nature of the gender board quota in Germany may have contributed to the firms’ 
increase in the proportion of women on their boards, but the pace was very slow. The 
evidence of this is provided by Holst and Wrohlich in their 2019 paper studying how the 
quota implementation affected the number and proportion of women directors in 
German firms. 

Figure 1 Proportion of women on the boards of the largest listed firms in Germany 
Figure 1 presents the proportion of women who are presidents, board members or employee representatives on the largest 
listed companies in Germany. Companies whose shares are traded publicly on the stock exchange are called public listed 
companies. The largest companies are the top 50 blue-chip index members, i.e. these are the largest companies by market 
capitalization and market trades. 

Source: European Institute for Gender Equality (eige.europa.eu) 

This thesis will focus on the effect of the German gender board quota implementation on 
the affected firms’ performance due to two important reasons: (i) The effects of the empty 
chair principle whereby a board seat must remain empty if the quota is not met, is 
interesting to study and the only other country with a similar sanction is Austria (which 
has very few affected countries). (ii) The announcement and implementation dates of 
this quota provides for a very comfortable span of time for both pre-treatment and post-
treatment analysis as the data available is from 2012 to 2019. 
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3 THEORY 

3.1 Theoretical perspectives on gender diversity and Corporate 
Governance  

To account for the impact of board members on a company’s success, two key hypotheses 
have been widely adopted (Johnson, Schnatterly, & Hill, 2012). Agency theory, created 
by Jensen and Meckling in 1976, and resource dependency theory, introduced by Pfeffer 
and Salancik in 1978, are these two theories. They provide useful insights on the effects 
of gender diversity on boards even though they do not directly address this issue. 

3.1.1 Agency Theory  

The topic of corporate governance encompasses the agency theory. Agency theory deals 
with the relationship between the managers of a company (controllers) and its 
shareholders (owners) and the conflicts of interests between them arising from the fact 
the decision makers are different from the owners.  

According to Jensen and Meckling (1976), the agency theory identifies the points of 
conflict that can arise between corporate interest groups like creditors, controllers and 
owners. These problems arise due to the conflicts of interest between the principal and 
the agent. The principal needs to ensure that the agent is acting in their best interest. In 
the business context, this means that the managers may not always act in the best interest 
of the shareholders. The principal can limit these problems by effective monitoring of the 
agents.  

In the topic of gender diversity, the agency theory suggests that gender diverse firms may 
help to alleviate agency problems between managers and shareholders (Boubaker, Dang 
& Nguyen, 2014). Despite the fact that agency theory does not clearly predict the impact 
of board characteristics on firm performance (Smith, Smith & Verner, 2006; Carter, 
Simkins and Simpson, 2003), it does provide a number of factors that can be used to 
hypothesize about the impact of gender diverse boards on firms’ financial performance 
(Voß, Jonas, 2015). 

From the perspective of agency theory, board independence is an important 
characteristic for the board to perform in the best interests of the shareholders (Carter 
et al, 2003). Directors who are ‘outsiders’ or in other words have no familial or business 
relationships with the management or shareholders are observed as behaving more 
independently than inside directors (Terjesen et al., 2009). Nygaard (2011) discovered 
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that an increase in female directorship was positively linked to the number of outside 
directors in Norwegian firms which were subject to the Norwegian gender board quota 
of 2006. Voß, Jonas (2015) argues here that the positive relationship between increased 
women directors and increased outside directors points to the direction that women 
board members are more likely to be outsiders and hence more independent. Since 
women board members are more likely to be outsiders (Singh, Terjesen and Vinnicombe, 
2008), the increased representation of women on company boards should lead to greater 
board independence. 

In the same line of reasoning, due to more independence of female directors, the board 
independence will be affected positively, resulting in the board acting in the best interests 
of the shareholders. This would in turn improve the firm performance. 

3.1.2 Resource Dependence Theory 

Resource dependency theory is founded on the idea that in order to acquire resources, 
any organization, such as a corporation, must participate in transactions with other 
individuals and organizations in its environment (Pfeffer & Salancik, 1978). Even though 
such transactions may be beneficial, they may also generate unfavourable dependencies. 
The organizations needed resources may be scarce, not always easily available, or 
controlled by disagreeable people. As a result of the unequal exchanges, disparities in 
power, authority and access to resources emerge. Hence, organizations must use 
methods to improve their bargaining position in resource-related transactions in order 
to prevent such dependency.  

In the area of gender diversity, the resource dependency theory argues that diversity can 
be used to gain access to resources that are crucial to a firm’s performance and to 
improve its overall problem-solving capabilities. Women, bringing different valuable 
resources to the firm will, in the view of Terjesen et al. (2009) insert new knowledge, 
skills and experience in the board. Moreover, Hillman, Shropshire & Canella (2007) 
show that women directors are more able than men to form connections with a variety 
of parties, such as clients, suppliers or potential employees (Voß, Jonas, 2015).  

Hence, taking the resource dependence theoretical perspective in trying to analyse how 
gender board diversity affects firm performance, reveals that because women directors 
are more able to build connections with diverse parties and bring in new skills and 
perspectives, they would enhance the firms’ bargaining position to gain better resources 
and gain leverage in resource dependency relationships. 
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3.2 The case in favour of gender board quotas 

Over the years, great gains have been made in women’s higher education, with women 
earning more degrees than men (Alcalde & Subramaniam, 2020). More than half of the 
bachelor’s degrees (57.4%) and master’s degrees (60.8%) in the US in the academic year 
2018-19 were conferred to women (National Centre for Education Statistics, USA). In 
the EU in 2020, 46% women had completed tertiary education by 35 years old, whereas 
the same statistic for their male counterparts stood at 35.2%. The share of men with 
tertiary education increased in the last 10 years but the rate of increase was slower than 
that of women. Despite these advances in women’s higher education attainment, women 
still confront challenges in the workplace leadership with women holding less than 10% 
management positions in the average country in the EU-28 by as late as 2007. This gap 
in education attainment and career outcomes calls for attention to its causes to solve why 
men dominate the highest rungs of the ladder despite greater women participation in the 
workforce. If women are as qualified to hold leadership positions as their male 
counterparts, the low female representation on corporate boards represents a great 
inefficiency in board member selection which has wider repercussions on the companies’ 
performance and the economy. Moreover, it also means that a majority of the country’s 
investment in the educational resources for women is going to waste along with the 
talents of the women who are missing out (Smith, 2018). 

The theoretical arguments in favour of gender board quotas are several and the one most 
mentioned is the increased diversity in ideas and perspectives it brings to the table. 
However, the scope of diversity is much wider than just gender, encompassing age, race, 
cultural heritage (ethnicity), education and professional background (Du Plessis & 
Rühmkorf, 2015). Although gender diversity is only a part of such diversity, it is 
nevertheless very important as women constitute 38% of the global workforce (The 
World Bank, 2020) and yet represent meagrely on management positions. Hence, most 
arguments in favour of board diversity are also applicable to gender board diversity as 
women bring more diversity to the table.  

Firstly, homogenous boards tend to become insular because of the lack of diversity of 
ideas and it is necessary for them to regularly challenge themselves in order to keep up 
with the dynamic environment that a company operates in. Russell Reynolds Associates 
(2009) conducted a study wherein they examined the boards of Fortune 250 companies 
and conducted interviews with several directors who together sit on the boards of 100 
Fortune 250 firms. They find that board diversity plays a key role in providing good 
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corporate governance and strategic oversight. Diversity of perspective helps in 
improving innovation, risk management and customer connections. Board diversity 
brings fresh ideas and perspectives to the decision-making process of corporate boards 
and prevents what is called ‘group think’ that comes with having homogenous boards. 
Diverse members on the board helps make balanced decisions, hence improving the 
decision-making process. High performing boards should hence consist of diverse 
individuals so that decisions can be vigorously debated, and different perspectives 
thought out, which would lead to improved board monitoring. 

Secondly, Adams and Ferreira (2009) show in a sample of US firms that female board 
members have better attendance records than their male counterparts. Moreover, male 
directors’ attendance rates increase, and they are more inclined to join monitoring 
committees with more women on the board. Women are also more sensitive to ethical 
issues (Betz, O’ Connell and Shepard 1989), hence, reducing the possibility of the board 
making unbalanced or rash decisions.  

Thirdly, in the last decade, the issue of corporate social responsibility of firms has come 
into light more prominently. The common observation is that it is becoming more 
common for companies to publish sustainability reports, corporate responsibility reports 
and integrated reports along with their annual reports. Companies are no longer 
considering only profit maximization as their sole motive, but rather they have a 
prominent responsibility to act for the public good (Du Plessis and Rühmkorf, 2015). 
This points to the fact that companies should also focus on public good matters like the 
environment, social and employee related matters and gender equality. The board 
gender diversity plays an important role in improving the firm’s image and legitimacy 
more as awareness is rising amongst the public regarding gender equality. There is a 
strong drive internationally for corporations to show that they not only are driven by the 
profit motive, but also on these other issues (Du Plessis and Rühmkorf, 2015). Through 
the firm’s image, gender board diversity has an impact on the firm performance and 
hence, shareholder’s value.  

Fourthly, younger women look up to women in leadership positions as their idols and 
role models, hence helping them advance in the workforce. With a greater number of 
women leaders as examples to follow, the younger generation of women is inspired to 
pursue higher goals and ‘see themselves in those shoes’. Moreover, as more women 
represent the boards of companies and it is common to see women in leadership, it will 
help abolish the common stereotype that men are better equipped to be leaders. It will 
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also reduce the unconscious discrimination that may occur due to such stereotypes. 
Eagly, Johannesen-Schmidt, and van Engen (2003) found that when analysing different 
leadership styles, more similarities are found than differences, and gender did not define 
a person’s leadership style. Moreover, despite the stereotypes that exist for male and 
female leadership, Paustian-Underdahl, Slattery Walker, and Woehr (2014) find no 
differentiation between the effectiveness of male and female leadership. However, when 
they were asked to rate themselves on their leadership effectiveness, they found that 
women, on average, rated themselves lower than men. This shows that women perceive 
their leadership effectiveness less favourably and one reason for that could be lower 
confidence. In order to help women with developing confidence and reduce their self-
doubt, more women are required in higher positions to act as role models for these 
women (Fraser, 2014). 

Fifthly, more diverse boards also act more independently as it introduces more 
‘outsiders’ into the board and reduces the dependency on the executive board through 
what is called an “old boys’ network” (Adams and Ferreira, 2009). It also increases board 
independence because people with different perspectives might have different questions 
and approaches compared to those with relatively traditional experiences. Since women 
directors tend to be outsiders (Terjesen, Couto and Francisco, 2015; Singh, Terjesen and 
Vinnicombe 2008) and hence act independently, the inclusion of more women on 
company boards would improve the board independence and subsequently 
performance.  

On the other hand, a different perspective does not guarantee better monitoring as the 
‘outsider’ board members may be marginalized (Carter et al., 2003). However, if greater 
diversity can lead to the ‘normalization’ of different perspectives, it can lead to greater 
board independence.  

3.3 The case against gender board quotas 

There are a number of compelling constitutional arguments that may be made in 
opposition to mandatory gender quota legislations. For example, Okafor (2018) argues 
that the Californian gender board quota law is likely to be unconstitutional. In the US, 
the consideration of gender as a factor for selecting board members is acceptable, 
because gender board diversity is a state interest. However, if the policy gives priority to 
women without any other consideration of the competence of the individuals, then it 
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would violate the Equal Protection Clause of the Fourteenth Amendment and make it 
“constitutionally suspect” (Okafor, Gabriella, 2018).  

There are several perspectives to refute gender board quotas including that they are 
undemocratic (Dubbink, 2005). Similarly, it is argued that the gender board quotas are 
discriminatory and hence undesirable (Gopalan & Watson, 2015). Some arguments are 
centred around the thought that mandatory board quotas are highly constraining to the 
human resource management strategies of employers and hence undesirable (Rouault, 
2017).  

Additionally, there is a cultural difference in terms of gender equality and attitudes 
toward government action. In Norway for instance, a long-standing gender quota history 
and generally supportive attitudes toward government intervention have developed a 
moderate discourse on gender equality issues. On the other hand, Sweden, also a Nordic 
country, did not implement any gender board quota due to the hostile discursive climate 
towards state intervention in this issue and the rather weaker tradition for strict gender 
quotas (Heidenreich, 2012). 

Apart from the constitutional arguments against discrimination on the basis of gender, 
there are also business case arguments made against gender board quotas. 

 Firstly, if companies are optimally choosing their board members on the basis of merit, 
then an imposition of a strict gender quota would only lead to inefficient outcomes. 
Companies may incur additional costs as a result of gender quotas that prevent them 
from choosing the best possible candidate. This refers to the contract theory of the firm, 
which states that firms maximize profits prior to the implementation of the quota, hence 
any quota which changes this maximizing optimal choice would only lead to decrease in 
the quality of the baords (Gopalan and Watson, 2015). 

Another argument against quotas is that women have less prior management experience 
due to the existing low proportion of women in top executive positions. This would lead 
to less experienced women being selected for the board despite them not having the 
required experience. Adams and Ferreira (2009) argue that post the imposition of board 
gender quota in Norway, the women board members selected due to the introduction of 
the quota changed the board characteristics not necessarily favourably. The new women 
board members were younger and lacked experience in comparison to their male 
counterparts. Consequently, the worsened quality of the boards led to poorer decision 
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making and bad acquisitions, leading to worse financial outcomes. Therefore, the firm 
performance dropped due to the unnatural forced selection of women board members. 
Hence, they show that for firms which are already governed well, mandating gender 
board quotas would reduce firm value. 

The third case is what is called the ‘golden skirts’ situation where, because of a dearth of 
women with adequate management experience, there is a limited pool out of which the 
boards of all companies will fill their quota requirements. This would lead to the same 
women being members of several boards, and hence, undermining the effectiveness of 
the quota. In Norway, due to the hard quota law of 40% female representation of women 
on company boards and the short time for implementation (2 years), during the time 
immediately following the quota implementation, multiple directorships were held by a 
small group of female directors with management experience (Huse, 2012). In Norway, 
the most experienced or powerful male board members still remained after the quota 
implementation, whereas those board members who were males but less experienced 
were replaced by women board members (Terjesen & Sealy, 2016; Teigen, 2015).  

Fourthly, it is observed that people like to work with those similar to them. This is 
supported by Kanter (1977), who argues that boards with greater diversity can have lower 
efficiency because of the differences in the board members and their incompatibility.  

Lastly, some studies argue that factors like women’s individual choices regarding 
motherhood and fertility are the real reasons why women are not well represented on 
corporate boards (Bertrand, Goldin & Katz, 2010; Miller, 2011). In this case, the 
introduction of quotas would only lead to unqualified women being selected as members 
of boards and would hence decrease firm performance by reducing the quality of decision 
making.  

3.4 Conclusions regarding the case for and against gender quotas 

The above discussion of the main arguments in favour of and against the gender board 
quotas establishes that there is no simple answer to the question of whether gender 
quotas are favourable. The theoretical case in favour of gender quotas is just as strong as 
the case against gender board quotas. The existing literature points to different 
directions and there is no definite consensus. Although there are, theoretically, many 
benefits to gender diversity on boards, the question of whether board quotas are the ideal 
instrument to improve gender diversity on boards is debatable. The next section will deal 
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with the existing empirical evidence from the gender board quotas implemented in 
different countries and their effect on firms’ performance and governance. 
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4 EXISTING EMPIRICAL LITERATURE AND HYPOTHESIS 
DEVELOPMENT 

This section will cover the main empirical findings in the literature of gender board 
quotas and their effects on firm performance and governance.  

4.1 Effect of gender diversity on firm performance 

As the wave of gender board quotas swipes across Europe, the relevant literature of 
gender board quotas and firms’ performance is continuously growing and research on 
the topic has been elevating. The effect of gender diversity on firm performance was the 
focus of early empirical studies on the topic. Examples of this are Adams and Ferreira 
(2009), Carter et al. (2003), and Chapple and Humphrey (2009) who study the effect of 
women on boards on firms’ performance.  

The empirical literature dealing with the relationship between gender diversity and firm 
performance is not conclusive about whether the presence of women on boards improve 
firm performance or not. Many of these studies fail to establish causality between firm 
performance and gender diversity. Rather, they present the correlation between the two 
variables. Some studies find a positive correlation between the presence of female 
directors and firm performance (eg. Ryan and Haslam, 2005; Brahma, Nwafor & 
Boateng, 2020; Low, Roberts & Whiting, 2015). Some studies find no difference in the 
financial performance of firms due to the existence of more women on boards (e.g., 
Chapple and Humphrey, 2013) and some studies find a negative relationship between 
the two (Adams and Ferreira, 2009; Mirza, Mahmood, Andleeb & Ramzan, 2012; 
Marinova, Plantega, Remery, 2010). 

Terjesen et al. (2015) analyzed data from 3876 public firms in 47 countries to find that 
firms with more female board members have better financial performance by both 
market measures (Tobin’s Q) and accounting measures (Return on Assets). However, 
due to the nature of their estimation in which it is not possible to take into account the 
invisible differences that may be present between firms with greater gender diversity and 
firms with lesser gender diversity, their results can at best be a correlation and not 
causation.  

Similarly, numerous other studies (e.g., Adler, 2001; Carter et al., 2003) contribute to 
the literature analysing the relationship between boardroom gender diversity and the 
firms’ performance.  
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4.2 Effect of gender board quotas on firm performance 

The main arguments given in favour of gender board quotas by their proponents are 
those of equal opportunities and equity (Eagly, 2016). The business case argument in 
favour of gender board quotas says that enterprises with more (gender) diversity in the 
boardroom are more likely to outperform their less gender-diverse competitors (Kirsch, 
2018; Terjesen & Sealy, 2016). However, the existing empirical literature is inconclusive 
about the effects of the gender board quotas on firm performance. Some find positive, 
some negative and yet others find no relationship between the two. This inconclusivity 
of the empirical literature reflects the theoretical perspectives regarding gender board 
quotas, with both the proponents or advocates of the instrument as well as opposers.  

Presumably due to a dearth of research opportunities with practical implementations of 
gender board quotas until the implementation of the Norwegian gender quota law, only 
limited research was done studying the effect of gender board quotas on firms’ 
performance until 2011. Ahern and Dittmar (2011) were the first important paper 
studying the Norwegian board quota and its after-effects. They used the instrumental 
variable method to find the causal effect of the gender board quota in Norway on the 
performance of firms. They found that the introduction of the hard quota law on the 
corporate board of Norwegian companies led to a significant decrease in Tobin’s Q of the 
companies of the after years of the quota, consistent with the theory that boards were 
already optimally choosing their board members. Matsa and Miller (2013) employed a 
differences-in-differences method comparing the Norway to the other Nordic countries 
and found that there was a decline in the short-term operating profits post the 
implementation of the Norwegian board quota law. According to Matsa and Miller, the 
cause of this was the increase in labour costs and higher employment relative to the 
controls. On the other hand, Eckbo, Nygaard & Thorburn (2021) criticized the findings 
of Ahern and Dittmar’s (2012) event study to show that their results may be biased due 
to the financial crisis of 2008. They analysed the medium- and long-term effects of the 
Norwegian board quota and found that there was no significant effect of the quota on the 
market valuation of the firm or the firm performance. (measured by operating profits). 
They argue that the reason for such neutral results can be due to the availability of a 
sufficient number of qualified female director candidates to fill up the quota 
requirements. 

After Norway, 9 countries in Europe have implemented gender board quotas on the 
boards of at least their largest listed firms. Since then, a growing literature studying the 
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relationship between gender board quotas and firm performance, has contributed 
significantly to this field.  

Casteuble, Lepetit and Tran (2019) assess the effect of the quotas on the countries 
worldwide which had implemented gender board quotas before 2018. They used a 
staggered differences-in-differences approach as each country implemented the quota at 
a different time. Similar to Eckbo et al. (2021), they found that gender board quotas had 
a statistically insignificant impact on the performance of firms, even in the long term. 

Comi, Grasseni & Origo (2019) study the relationship between corporate gender quotas 
and firm performance in France, Italy and Spain. As previously mentioned, France and 
Italy have a ‘hard law’ quota with serious repercussions of non-compliance (nullity of 
appointment of directors with suspension of attendance fees and fines of up to 1 million 
Euros respectively). Spain, on the other hand has a ‘soft law’ quota with the sanction of 
less consideration for public subsidies and contracts for non-complying companies. They 
found either a statistically insignificant effect (for Spain) or a negative effect (for France) 
on productivity. In Italy, they found that gender board quotas have a statistically 
significant positive effect on the productivity of the firms. However, Alvarado, Fuentes & 
Laffarga (2017) found a positive effect on the performance of the firms due to an increase 
in the number of women in fulfilment of the gender board quota in Spain. 

In the case of the German Board quota of 2015, very few studies exist which study the 
effect of the quota implementation in Germany on the performance of its affected firms. 
Ciavarella (2017) studied the effect of gender diversity on firms’ performance in 5 
countries namely, Italy, France, Germany, Spain and the United Kingdom and found no 
significant relationship between them. Bozhinov, Koch and Schank (2017) analyzed the 
effect of the German board quota on the board member characteristics and board 
involvement in the affected firms. They did not find any evidence of the existence of the 
“Golden skirts” phenomenon in Germany (the golden skirts phenomenon started in 
Norway after the Norwegian board quota law was implemented; a small number of ‘well 
qualified’ women were holding the management board positions of multiple companies 
to fulfil the strict quota requirements in the short run). They also found that the 
remuneration of female shareholder representatives was lower than that of men and 
hence conclude that women were overall underrepresented in the German supervisory 
boards and were even more at disadvantage to get committee memberships than they 
were in 2009 (Bozhinov et al., 2017). Holst and Wrohlich (2019) study the impact of the 
German quota on the change in the number of women on supervisory boards and find 
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that the proportion of women on supervisory boards increased after the implementation 
of the quota. The companies were also doing the bare minimum to maintain the quota 
requirements and the proportion of women on their supervisory boards was stagnated 
at 30%. Moreover, they find that the increase of women on supervisory had no effect on 
the proportion of women on the executive boards (which was not mandated by the quota 
law), and most development was taking place at a very slow pace.  

In the light of the scant research on the effect of the German board quotas on the 
performance of the affected German firms, this study is an attempt to contribute to the 
literature and provide new insights on how ‘soft law’ quotas like the one in Germany can 
have an effect on the performance of firms. Since the Norwegian ‘hard law’ was criticized 
for being too harsh and having a negative effect on the performance of firms, the effect 
of the soft quota on the performance of firms will shed more light on what the 
appropriate strategy on increasing gender diversity in the boardrooms is.  

4.3 Hypothesis Development 

The discussion of the theory on gender diversity and its effect on the firms’ performance 
was inconclusive and this is mirrored by the empirical research on the topic. Gender 
board quotas also seem to have mixed results on the performance of firms, with evidence 
of both positive and a negative effects on firm performance, and some studies showing a 
statistically insignificant effect of gender board quotas on firms’ financial performance. 

At the outset, due to the soft nature of the German board quota and its slow pace of 
adoption, it seems like at least we would not find evidence of a strong negative shock to 
the firms’ performance due to the introduction of the quota. This is because firstly, the 
quota goal was comparatively low, a mere 30%, and moreover, the proportion of women 
was already rising in the management positions of German company boards even before 
the introduction of the quota. Hence, it is probable that the German companies did not 
experience a severe enough shock to drive down the performance of the firms. Secondly, 
if there is an adequate supply of qualified female candidates for directorship, the 
transition for the affected German companies should be smooth enough so as to allow 
them to at least maintain their current trajectory of financial performance.  

Therefore, the probability of observing a negative impact on the firms’ performance is 
low, but this reasoning is not enough to rule out the possibility of the quota having some 
negative effects on the firms’ performance. This is because some of the evidence we found 
earlier in the empirical literature review pointed out the negative aspects of gender 
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diversity on firms’ performance. The other possible alternatives are that we would either 
observe a positive effect of the increase in gender diversity (because of the various 
positive effects of increased gender diversity on corporate boards that were discussed in 
theory section), or we would observe a neutral effect of the gender board quota on the 
financial performance of firms (because the negative gender diversity effects would 
cancel out the positives and firms would adjust their functioning to the change so that 
there is no effect, even in the short term).  

Hence our first hypothesis is as follows: 

Null Hypothesis 1: There is no effect of the gender board quota in Germany on the 
Tobin’s Q of the affected firms. 

The alternative to hypothesis 1 is that there is either a positive or a negative effect of the 
gender board quota in Germany on the Tobin’s Q of the affected firms. 

This hypothesis aims to find the effect of the gender board quota on the firms’ Tobin’s Q 
(a market based firm performance indicator). The expectation in the alternative 
hypothesis is neither positive nor negative. This is because the previous empirical and 
theoretical literature did not point towards a clear direction in favour of or against gender 
board quotas for firms’ performance. Although the ‘soft’ nature of the law in Germany, 
eliminates the shock of immediate compliance with the quota and its related possible 
negative effects on the firms’ performance, we cannot rule out the possible negative 
effects of increased gender diversity due to external pressure from the state.  

Our second hypothesis is as follows: 

Null Hypothesis 2: There is no effect of the gender board quota in Germany on the Gross 
Profits of the affected firms. 

The alternative to hypothesis 2 is that there is either a positive or a negative effect of the 
gender board quota in Germany on the Gross Profits of the affected firms. 

Similar to Hypothesis 1, the second hypothesis aims to find the effect of the gender board 
quota on the firms’ performance, but here the performance is measured by the 
accounting-based metric, gross profit. The expectation for the effect is neither negative 
nor positive because of the already mentioned factors for hypothesis 1. 
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These two hypothesis have been chosen to identify the effect of the German gender board 
quota on the affected firms’ financial performance. The choice of the two outcome 
variables and the functional form chosen for the empirical analysis are discussed in the 
next section, ‘data and research methodology’. 
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5 DATA AND RESEARCH METHODOLOGY 

This section discusses the research methodology adopted to test the hypothesis 
formulated in the previous section. It also explains the data collection method, 
presenting the descriptive statistics of the data collected and analysed.  

5.1 Research Method 

The main research problem in this study is: what is the effect of the German gender board 
quota on the financial performance of the affected firms? In order to answer this 
question, we have taken yearly data of the treated (German) firms and the untreated 
firms (from 18 countries) to run a differences-in-differences analysis. In this differences-
in-differences setup, we assume homogenous treatment effects and hence we want to 
capture the average treatment effect (ATE). Homogenous treatment effects means that 
the treatment (quota implementation) will have the same effect across all treatment units 
(firms).  

Our data is in the form of a panel dataset with firms’ financial values for the years 2012-
2019. The pre-treatment period is for the years before and including 2015, hence 2012, 
2013, 2014, and 2015 are pre-treatment years.  Since the board quota was applicable 
since 1st January 2016, the (post) treatment period is 2016 onwards, hence 2016, 2017, 
2018 and 2019 are the treatment years. 

The year 2020 has been removed from the post-treatment period because of the Covid-
19 pandemic period which affected most countries in Europe in the first quarter of 2020. 
The pandemic can have heterogenous effects in the different countries and hence can 
bias our results if included in the panel regression. Hence, we restrict our regression 
analysis to the years 2012-2019. 

Figure 2 The analysis period is divided into pre-treatment and post-treatment years 
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In order to make the treated and the control groups more like each other, coarsened exact 
matching has been used to reduce the imbalance (L1 distance described in the ‘data’ 
section). Matching is used to mimic a scientific experimental research design, wherein 
the treatment and control is assigned randomly to the units. Hence, the probability of a 
unit getting selected in either of the groups is equal, making the average differences 
between the treatment and control cohorts to be completely random. However, in the 
real world where interventions are not randomly assigned and the treated units are 
different from the control units, matching can be used to identify units in the control 
group which are very similar to the units in the treated group, so that the scientific 
experimental research design can be mimicked to get the average treatment effect on the 
treated. 

The dependent variable for our research question should be a measure of financial 
performance of the firms. The measurement of financial performance can be done along 
several dimensions. There are two most common types of differentiating between these 
methods: ‘market-based methods’ and ‘accounting-based methods’ (Sanjai Bhagat and 
Richard H. Jefferis, Jr. 2002). Tobin’s Q is a commonly used market-based method 
which indicates whether the firm is undervalued or overvalued as compared to the 
replacement cost of its assets. The equilibrium is established when the ratio is 1, which 
means that the market value of the enterprise is equal to the replacement value of its 
assets (the firm is neither overvalued nor undervalued). 

!"#$%!&	( = 	
*+,-./	0+12.	"3	.%/.,4,$&.

!"/+1	+&&./	,.41+5.6.%/	0+12.
	 

Tobin’s Q is a preferred measure of firm performance because it does not depend on the 
particular accounting standards followed by the firms, rather it is a stock-based method. 
Previous empirical studies in this field have used Tobin’s Q as a measure of firm 
performance (Ahern and Dittmar, 2012; Terjesen et al. 2015). Additionally, according to 
Sauaia and Castro (2002), Tobin’s Q is not only an indicator for a firm’s past 
performance, but it can also demonstrate how a company will perform in the future, and 
hence is a good proxy for a firm’s performance.  

In addition to Tobin’s Q, an accounting-based metric, Gross Profit, is also used as a 
dependent variable to measure the firms’ performance. The reason for choosing both a 
market-based method and an accounting-based method is that none of the measures can 
be considered as ideal measures of firm performance because each metric has its own 
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advantages and disadvantages. As Olsen, Schone and Verner (2013) point out, any 
market-based method is dependent on how the public expects the firm to perform in the 
future. In the case of gender board quotas, if the public thinks of women as less capable 
of handling board membership, then regardless of their actual capability, the market-
based metric would be biased. Additionally, even Tobin’s Q is sensitive to accounting 
practices as the denominator of the formula of Tobin’s Q (total assets) is based on 
accounting information (Olsen, Schone and Verner, 2013). Hence, the usage of both 
accounting and market-based methods is preferable over having one type of metric to 
measure the performance of firms. 

Hence, our two dependent variables used in the DiD panel regression analysis are: 

1. Tobin’s Q  

2. Gross Profit 

The independent variables used for our analysis are the following: 

1. A dummy variable for treatment (TREAT), taking value 0 for the control firms, 
and 1 for the treated firms. This is included in the fixed effects vector.  

2. A dummy variable for the post-treatment years (POST), taking value 0 for the 
years 2012-2015 and 1 for 2016-2019. 

Control variables are used to more accurately identify the treatment effect and to reduce 
the error variance/increase the power of the regression test to reject the null if it is not 
true. In other words, the control variables are added to the differences-in-differences 
(DiD) estimation to ensure that the dependent variable is not affected by other factors, 
which could lead to a bias in our treatment effect estimation. In our DiD estimation, the 
following control variables are used: 

3. One-period lagged log (total assets) 

4. One-period lagged log (number of employees) 

5. Industry dummies 

6. Country dummies 
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The one-period lagged controls are used in the specification to avoid the problem of 
endogeneity. In this problem, the dependent variable Tobin’s Q has total assets in its 
denominator. This means that if the same period total assets is included in the 
regression, the variable total assets is both part of the dependent variable and the 
independent variable. This can bias our results. Similarly, the number of employees can 
affect the level of gross profits. Hence, one-period lagged controls for total assets and 
number of employees have been included in the regression specification. 

5.2 Empirical Specification 

In order to find the effect of the implementation of the gender board quota in Germany 
on the performance of the affected firms, the following panel differences-in-differences 
regression is used: 

log:;",$< = = + ? ∗ !ABC!" ∗ DEF!$ + G ∗ DEF!$ + H! ∗ X",$ + J ∗ !ABC!" + KB" + L",$

           -  (1) 

In this model, the subscript ‘i’ refers to individual firms and the subscript ‘t’ refers to the 
year. Yi,t is the dependent variable. The above regression model will be run for our two 
dependent variables, namely, Tobin’s Q and Gross Profits. POSTt is the dummy for the 
post-treatment years (= 0 for 2012-2015 and 1 for 2016-2019). TREATi is the dummy for 
treatment (=0 for control firms and 1 for treated firms). Xi,t is a vector of control variables 
{log(total assetsi,t-1) and log(number of employeesi,t-1)} which are added to the regression 
one by one in succession. FEi is a vector of fixed effects (industry dummies and country 

dummies). L",$ is the error term. 

For our two dependent variables, the two panel regression models are: 

1. log:!"#$%!&	(",$< = = + ? ∗ !ABC!" ∗ DEF!$ + G ∗ DEF!$ +

H% ∗ log:/"/+1	+&&./&",$&%< + H'	 ∗ log:M". "3	B641"O..&",$&%< + P" + L",$  

          -  (2) 

2. log:Q,"&&	D,"3$/&",$< = = + ? ∗ !ABC!" ∗ DEF!$ + G ∗ DEF!$ +

H% ∗ log:/"/+1	+&&./&",$&%< + H' ∗ log:M". "3	B641"O..&",$&%< + P" + L",$ 

          -  (3) 

Here, P" represents firm fixed effects.  
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In our panel regression, the standard errors are clustered at the firm level to account for 
the autocorrelation in the residuals as the variables within each firm are not independent 
over time. Clustering standard errors to account for autocorrelation is common in panel 
regression. 

In this differences-in-differences estimation, our main coefficient of interest is the 
coefficient of the term TREAT*POST which will capture the average treatment effect on 
the treated.  

5.3 Data 

The German gender board quota affected all public listed companies with parity co-
determination in 2016. Parity co-determination means that at least 50% of the seats in 
the supervisory boards should be employee representatives. Parity-codetermination is 
applicable to all companies with at least 2000 employees. 

Since the law was applicable starting 2016, the affected companies were those which had 
at least 2000 employees in 2016 and were publicly listed. Hence, data was collected on 
all public listed and co-determined companies (with at least 2000 employees) for the 
years 2012 – 2019. The Bureau van Dijk Orbis database was used to collect all financial 
data of the companies including all their balance sheet items and P&L statements for the 
selected time period. According to the set criteria, data on 176 German public listed and 
co-determined companies was collected. 

Data was also collected for all the control companies which were selected from countries 
in the European Union based on whether they had implemented any gender board quota 
during or prior to the period of study (2012-2019). The selected countries which did not 
have any gender board quotas announced or implemented were Bulgaria, Croatia, 
Republic of Cyprus, Czech Republic, Denmark, Estonia, Greece, Hungary, Ireland, 
Latvia, Lithuania, Luxembourg, Malta, Poland, Romania, Slovakia, Slovenia and 
Sweden. From these control countries, only the public listed companies’ data was 
collected to keep the control group as similar to the German treated group as possible. 
Based on the said criteria, data on 9787 public listed companies for the period 2012-2019 
was downloaded from the Orbis database. 

Companies from the banking, insurance and financial sectors were excluded from both 
the treatment and control groups because they are structurally different in terms of 
demographics, leverage, the structure of liabilities etc. Furthermore, during data 
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cleaning, all firms with missing data on the variables ‘Total Assets’ and ‘Number of 
Employees’ for the years 2012-2015 (pre-treatment period) were removed to prepare for 
matching. These observations were dropped because the Coarsened Exact Matching 
algorithm (explained in the next section) treats missing observations as a separate value 
and matches on all missing observations. To avoid this, all the missing observations in 
the pre-treatment period were dropped. This left us with a total of 2606 individual firms, 
out of which 146 were treated (from Germany) and 2460 were not treated (control 
cohort). 

After such data cleaning, the data was ready for matching. The ‘Coarsened Exact 
Matching’ method was used to match the treatment group companies with the control 
group companies. 

5.3.1 Coarsened Exact Matching Method (CEM) 

The developers of coarsened exact matching, Stefano Iacus, Gary King and Giuseppe 
Poro (2012), explain matching as follows: 

“Matching is a nonparametric method of controlling for the confounding influence of pretreatment 
control variables in observational data. The key goal of matching is to prune observations from the 
data so that the remaining data have better balance between the treated and control groups…” 

In other words, the causal effect from a differences-in-differences regression can be more 
accurately derived if the treatment and control groups are made identical to each other 
in the pre-treatment period via the method of matching. A simple differences-in-
differences regression can suffer from many limitations such as: firstly, we don’t know 
whether the dependent variable and the treatment would be linearly related; secondly, it 
is possible that we don’t pick the right functional form even if they are linearly related; 
thirdly, the presence of outliers or observations in the treatment group which are not 
similar to any observation in the control group can lead to biased and inconsistent 
results. Matching deals with this problem by reducing the ‘distance’ or ‘imbalance’ 
between the observable characteristics in the treatment and control groups ex-ante so 
that the differences-in-differences estimate is closer to the true treatment effect. There 
are various methods for matching and the most common ones are propensity score 
matching, nearest neighbour matching, optimal pair matching etc. 

In the document Iacus, King and Poro (2009), the authors explain the method of 
coarsened exact matching with an implementation in STATA: 
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The coarsened exact matching (CEM) method is a matching method derived from the 
“Monotonous Imbalance Bounding” (MIB) method. CEM aims to make matching easier 
to interpret and faster to implement computationally (compared to other matching 
methods like propensity score matching). In this, it temporarily coarsens the user-
defined covariates into bins and then proceeds to do exact matching on these coarsened 
data. The result is that the treatment and the control units are assigned to different strata 
and if there is at least one treated unit and one control unit in a strata then it is called a 
matched strata. The CEM method can do both on-to-one matching and one-to-many 
matching. In the case of one-to-many matching, where each treated unit can be matched 
to more than one control unit, weights are assigned to the control units in each strata. 
The weights are calculated based on the number of control units in each matched strata 
(weight=1/n, where n is the number of control units in the specific matched strata).  

The coarsened exact matching method is different from other matching methods as the 
coarsening of the covariates is user-defined and the user has control over how much 
coarsening is necessary to arrive at the desired number of matched units. It is also 
beneficial in filtering out confounding observations from the treated and control groups. 
One drawback of the CEM method is that it reduces the number of matched units and if 
there are many covariates to match on, this can lead to a reduced size of the matched 
dataset, which could lead to biased results. 

In this thesis, I have used coarsened exact matching because of its ease of 
implementation and the user-defined coarsening of variables. One-to-one matching was 
used because it is easily interpretable, and the algorithm finds the best match within each 
strata for each treated unit so that the imbalance is minimized. 

The matching was done on three covariates for the period of four years (2012-2015):  

1. Industry,  

2. Number of Employees and,  

3. Total Assets.  

Exact matching was done on the industry covariate so that only companies in the same 
industry were matched. The number of employees and total assets were chosen as 
covariates for matching to proxy for the size of the companies. 
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Three matched samples have been used, one with 232 total matched companies 
(including treatment and controls), the second with 242 total matched companies and 
the third with 202 total matched companies (n-to-n matching). The three matches have 
been used to ensure the robustness and consistency of the regression results and show 
that the results are not exclusive to the particular matched dataset.  

The distance (or imbalance) between the covariates is measured by the L1 metric. It is a 
statistical measure which is similar to calculating the mathematical distance between two 
vectors in an n-dimensional space. As described by Iacus, King and Porro (2009), the L1 
measure “is based on the L1 difference between the multidimensional histogram of all 
pretreatment covariates in the treated group and that in the control group”. The 
mathematical L1 metric, introduced by Krause (1987), is calculated as follows: 

R1(4, V) = ||4 − V||% =Z|4" − V"|
)

"*%
, 

where p and q are vectors: 4 = (4%, 4', … , 4)) and V = (V%, V', … , V)). 

Table 2 shows the imbalance, measured by the L1 metric, in the two matched sets before 
and after matching.  

Table 2 L1 metric for the two matched sets before and after matching 

 Total no. of 
matched firms 

Imbalance (L1 metric) 
before matching 

Imbalance (L1 metric) 
after matching 

Match 
1 

232 0.6123 0.1596 

Match 
2 

242 0.6123 0.1827 

Match 
3 

202 0.6123 0.1384 

 

The table 3 presents the overlap percentages* between the three matched groups: 
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Table 3 Overlap percentages between matched groups 

 Match 1 Match 2 Match 3 

Match 1    

Match 2 55.6%   

Match 3 61.2% 53%  

*Overlap percentage = !"#$%&	()	*(##(+	),&#-	,+	./%	.0(	1&("2-
3(.45	+"#$%&	()	),&#-	,+	./%	2((5%6	1&("2  

From this point onwards, the results for match 1 (232 companies) are included in the 
main section of the thesis. The match 2 and 3 figures and results are included in the 
appendix. 

Figures 3 and 4 show the mean number of employees and total assets before and after 
matching for match 1. 

Figure 3 Mean number of employees before and after matching 

   

Figure 4 Mean total assets before and after matching 
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Matching Results: As is evident from the graphical presentation of the means of the 
covariates for the 4 pre-treatment years, the mean of total assets and number of 
employees are much more similar after matching as compared to before. Additionally, 
exact matching is done on industry, so each treated firm is matched to another firm from 
the same industry. However, the treatment and control groups are not identical even 
after matching as the number of employees and total assets are slightly higher in the 
treated cohort than in the control cohort of the matched sample. 

5.3.2 Descriptive Statistics 

This section will cover the descriptive statistics for the dependent, independent and 
control variables. 

The matched data of 116 control and 116 treated firms in match 1 is divided into 24 
sectors. These sectors are the BvD Orbis sectors as defined in the Orbis database. Table 
4 describes the frequency and percentage of the different sectors in the matched sample. 

The industrial, electric and electronic machinery sector is the largest group in the 
sample with a total of 464 firm-year observations, representing 25% of the total sample. 
The second most represented sector is business services with 240 firm-year 
observations, which is 12.93% of the total (1856 firm-year observations). Out of the total 
available sectors, three sectors (computer hardware, construction and waste 
management and treatment) were not represented in the matched sample. 

The 116 control firms are taken from 18 countries in the control group. Table 5 presents 
the number of companies included from each of the 18 countries in the matched sample. 
2 countries/areas were not represented in our matched sample, namely Czech Republic 
and Faroe Islands (Denmark). The most represented country in the control group is 
Sweden with 35.34% of the matched control firms, and the second most represented is 
Denmark, with 13.79% of the matched control firms. 

Table 6 presents the descriptive statistics for the dependent variables, Tobin’s Q, gross 
profit, control variables, total assets and the number of employees. It is evident from 
table 6 that the treated firms are slightly bigger in size than the control firms, as 
measured by the total assets and number of employees, and Gross Profit is also higher. 
However, the Tobin’s Q of the treated firms is lower than that of the control firms, on 
average. Table 6 also includes the means of the log transformation of our dependent 
variables Tobin’s Q and Gross Profits for the period 2012-2019.  
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Table 4 Frequency of firm-year observations by Sectors 

Sector Freq.  Percent Cum. 

Agriculture, Horticulture & Livestock 16 0.86 0.86 

Business Services 240 12.93 13.79 

Chemicals, Petroleum, Rubber & Plastic 208 11.21 25.00 

Communications 80 4.31 29.31 

Computer Software 16 0.86 30.17 

Food & Tobacco Manufacturing 32 1.72 31.90 

Industrial, Electric & Electronic Machinery 464 25.00 56.90 

Leather, Stone, Clay & Glass products 48 2.59 59.48 

Media & Broadcasting 32 1.72 61.21 

Metals & Metal Products 64 3.45 64.66 

Mining & Extraction 16 0.86 65.52 

Miscellaneous Manufacturing 32 1.72 67.24 

Printing & Publishing 16 0.86 68.10 

Property Services 16 0.86 68.97 

Public Administration, Education, Health 32 1.72 70.69 

Retail 96 5.17 75.86 

Textiles & Clothing Manufacturing 48 2.59 78.45 

Transport Manufacturing 112 6.03 84.48 

Transport, Freight & Storage 96 5.17 89.66 

Travel, Personal & Leisure 64 3.45 93.10 

Utilities 64 3.45 96.55 

Wholesale 48 2.59 99.14 

Wood, Furniture & Paper Manufacturing 16 0.86 100 

Total 1856 100  
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Table 5 Number of control firms by country 

Country Freq. Percent Cum. 

Bulgaria 1 0.86 0.86 

Croatia 2 1.72 2.59 

Cyprus 3 2.59 5.17 

Denmark 16 13.79 18.97 

Estonia 1 0.86 19.83 

Greece 7 6.03 25.86 

Hungary 4 3.45 29.31 

Ireland 13 11.21 40.52 

Lithuania 1 0.86 41.38 

Luxembourg 8 6.90 48.28 

Malta 1 0.86 49.14 

Poland 11 9.48 58.62 

Romania 4 3.45 62.07 

Slovakia 1 0.86 62.93 

Slovenia 2 1.72 64.66 

Sweden 41 35.34 100 

Total 116 100 
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Table 6 Descriptive statistics of the dependent and control variables for 2012-2019 

Notes:  1. The total assets and gross profit figures are in million Euros,  
2. Obs. = firm-year observations,  

3. Std. = Standard deviation. 

 2012 2013 2014 2015 2016 2017 2018 2019 All years Obs. Std. 

A. Total Assets           

Treatment 5.63 5.78 6.48 7.15 7.68 7.95 8.54 9.56 7.35 927 1.28 

Control 4.85 4.97 5.20 5.76 6.00 6.01 6.03 6.78 5.70 924 .609 

            
B. Number of Employees           

Treatment 15543.90 15750.90 16565.11 16784.61 17194.55 17715.08 18068.66 18270.82 16986.70 927 950.5657 

Control 13187.91 13248.75 13290.27 14227.19 14765.22 14802.43 14841.35 15262.31 14203.18 916 789.3892 

            
C. Gross Profit           

Treatment 1.73 1.81 1.85 2.06 2.13 2.25 2.29 2.43 2.12 957 0.275 

Control 1.20 1.22 1.28 1.41 1.48 1.56 1.58 1.78 1.44 790 .190 

            
D. Tobin's Q           

Treatment .8386334 .8837843 .9035149 .9198182 1.030853 1.033141 1.063564 1.128596 .9988837 881 .1122354 

Control 1.073081 1.198573 1.206182 1.229147 1.237303 1.301632 1.328355 1.374917 1.280602 830 .1329241 

            

E. log(Gross Profit)            

Treatment 20.26912 20.27357 20.34904 20.43743 20.51573 20.57795 20.59216 20.60378 20.46961 957 1.220214 

Control 19.89744 19.92412 19.98968 20.06477 20.08468 20.11325 20.1386 20.21544 20.07486 880 1.486854 

            

F. log(Tobin’s Q)            

Treatment -.571001 -.536600 -.527672 -.519348 -.352525 -.333008 -.328052 -.289912 -.4044804 881 .9621734 

Control -.400746 -.359545 -.352457 -.313222 -.263576 -.259664 -.242121 -.222398 -.2820277 830 1.128049 
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6 EMPIRICAL RESULTS 

This study aims to find out the effect of the German board quota on the performance of 
the firms affected by the quota. The effect is analysed by using a differences-in-
differences panel regression using the empirical specification described in the previous 
section. In this section, we present the empirical results obtained and the analysis thereof 
from the differences-in-differences panel regressions. 

6.1 Effect of the quota implementation on Tobin’s Q 

This section will present the results for our first dependent variable, Tobin’s Q, and is 
divided into two sub-parts; the first one will present a preliminary graphical analysis of 
the Tobin’s Q for the two groups before and after the treatment year. The second sub-
part will present the empirical results of the DiD panel regression of equation (2). 

6.1.1 Tobin’s Q Graphical Analysis 

The differences-in-differences estimation is only valid if the assumption of parallel 
trends can be justified. Since, we have a decent pre-treatment period of 4 years, a 
graphical analysis of the dependent variables in the pre-treatment and the post-
treatment periods will give us more confidence in the regression results presented in the 
previous section. It will also help in graphically checking whether an assumption of 
parallel trends is justified. 

If the graphs of the dependent variables for both the treated and the control groups look 
parallel/similar over time in the pre-treatment period (2012-2015), then it will help in 
the justification of our differences-in-differences panel regression method.  

The graph of the means of the Tobin’s Q metric for the years 2012-2019 for the treatment 
and the control groups is presented in figure 5. The solid blue line represents the mean 
Tobin’s Q for the treated group while the dashed red line represents the Tobin’s Q for the 
control cohort over the period 2012-2019. 

It is evident that the mean Tobin’s Q for the control group is higher than that for the 
treatment group in all periods of study. This can be due to the initial differences that we 
found after matching. In the pre-treatment period (2012-2015), the two lines seem to 
have a similar trend. Hence, on graphical eyeballing, the pre-treatment parallel trend 
seems to hold. Although there is no test that could confirm our parallel trends 
assumption to hold for the entire period, a graphical analysis of the pre-treatment trends 
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is considered adequate, unless there is still reason to believe that the two trends should 
not be similar over time. Since there is no reason to believe that anything changed that 
only affected the control group after 2015, the parallel trends assumption seems 
justifiable for the Tobin’s Q of the treated and control cohorts over the period 2012-2019. 

With the graphical analysis, we are able to graphically verify the pre-treatment parallel 
trends to justify our differences-in-differences estimation. However, the parallel trends 
assumption is impossible to prove over the entire analysis period, and the original 
difference in the levels of the means of Tobin’s Q between the two groups can also act as 
a threat to the parallel trends assumption as the initial differences could manifest in 
different trends in the longer time frame. In other words, a simple difference of means 
between the treatment and the control groups after the treatment would include, apart 
from the average treatment effect, selection bias and bias due to treatment effect 
heterogeneity (if it is present). The matching helped in minimizing the differences 
between the groups considerably, but the two groups are not identical even after 
matching. Additionally, we find that the graphical trend of the two lines for 2016-2019 
suggests that there is no difference in the Tobin’s Q trend between the two groups even 
after the treatment year, and hence, ex-ante we should expect a statistically insignificant 
coefficient for our variable of interest, TREAT*POST in the empirical results of equation 
(2). 

Figure 5 Mean Tobin’s Q for treated and control cohorts over time 
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6.1.2 Empirical results for the effect on Tobin’s Q 

Table 7 presents the results of equation (2) which evaluates the first hypothesis on the 
effect of the gender board quota on the Tobin’s Q of the affected companies. The 
specifications (5) and (7) include the country dummy variables and the specifications (6) 
and (8) include industry dummy variables. The individual coefficients of the industry 
and country dummies have not been presented in the main part of the study for 
convenience. Nevertheless, the full results including the individual country dummies and 
industry dummies will be available in the appendix. The omitted/base sector in the 
industry dummies is ‘Agriculture, Horticulture and Livestock’ while the omitted/base 
country in the country dummies is Bulgaria. 

For all the eight specifications, the standard errors have been clustered at the firm level. 

The first specification (1) includes only the dummy variables POST and TREAT along 
with the interaction term between POST and TREAT, and therefore it’s use is very 
limited. The second specification (2) includes the lagged log (total assets) and lagged 
log (number of employees) as controls along with the independent dummy variables. 
The coefficient for total assets is negative and statistically significant at the 1% level. 
However, the number of employees control is not statistically significant. In the third 
specification (3), no controls have been included (similar to the first specification) and 
the regression has been run with fixed effects. The fixed effects model enables us to 
control for all the variables that are constant over time but vary across the cross-sectional 
units (e.g., management style or industry). The POST*TREAT coefficient in this 
specification is not statistically significant but the value of the coefficient is similar to 
that in the first specification. In the fourth (4) specification, the total assets and 
employees controls have been added to the third (3) specification. The total assets 
coefficient is statistically significant at the level of 1% and the POST*TREAT coefficient 
is not significant. In the fifth specification (5), country dummies have been added to the 
first (1) specification. Similarly in the sixth specification, industry dummies have been 
added to the first (1) specification. In both these specifications, (6) and (7), the 
coefficients of POST * TREAT are very similar and statistically insignificant. The seventh 
(7) and eighth (8) specifications have added country dummies and industry dummies to 
the second (2) specification respectively. The POST * TREAT coefficients in these two 
specifications are similar and insignificant, and the coefficient of the total assets control 
is the same and statistically significant. 
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In all the eight specifications, the coefficient of the interaction term between POST and 
TREAT (our coefficient of interest for the treatment effect estimation) is statistically 
insignificant. The value of this coefficient remains positive in all specifications and very 
small (ranging between 0.02 and 0.04). Additionally, the coefficient of the total assets 
control is statistically significant at the 1% level in all the specifications it has been 
included in, specifically (2), (4), (7) and (8), while the number of employees control is 
not significant in any. Moreover, the coefficient of the total assets control remains 
consistently similar, ranging between 0.287 and 0.349 for all the four specifications. 
Finally, the TREAT dummy is statistically significant (at the 1% level) only in 
specifications (5) and (7), where the country dummies have been added. 

In summary, according to the results, there seems to be no difference in the Tobin’s Q 
between the treatment and control groups post the treatment year (2016) that is caused 
due to the treatment. This result is consistent for all specifications with or without 
controls, fixed effects and country and industry dummies. Additionally, a higher level of 
total assets in the previous year seems to have a negative effect on Tobin’s Q, as expected 
because total assets is the denominator in the formula of Tobin’s Q. This result is also 
consistent across all the 4 specifications with total assets as a control. 

The statistical insignificance of the coefficient of our variable of interest, TREAT*POST 
is in agreement with the conclusions we arrived at in the preliminary graphical analysis.
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Table 7 Effects of the Boardroom gender quota on Tobin’s Q 

Table 7 presents the regression results of equation (2) for match 1. POST is the dummy for post-quota implementation year; hence it takes the value 1 for the years 2016-
2019 and 0 otherwise. TREAT is the dummy for the treated firms (Germany) and takes the value 1 for all German companies in the sample and 0 otherwise. The lagged 
controls are one-period lagged. The details of the country and industry dummies have been included in appendix 3. 

 
Clustered standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1

 (1) (2) (3) (4) (5) (6) (7) (8) 
Dependent variable = log (Tobin’s Q)         
         
POST -0.0207 -0.00876 -0.0206 0.00325 -0.0207 -0.0207 -0.00788 -0.00917 
 (0.0447) (0.0382) (0.0447) (0.0376) (0.0449) (0.0450) (0.0382) (0.0384) 
TREAT -0.0548 -0.0223   0.314*** -0.0973 0.625*** -0.0684 
 (0.149) (0.151)   (0.0962) (0.139) (0.120) (0.141) 
POST*TREAT 0.0435 0.0217 0.0432 0.0202 0.0436 0.0437 0.0220 0.0218 
 (0.0546) (0.0479) (0.0546) (0.0474) (0.0548) (0.0549) (0.0480) (0.0483) 
Lagged log (Total assets)  -0.289***  -0.349***   -0.287*** -0.287*** 
  (0.0607)  (0.0753)   (0.0610) (0.0653) 
Lagged log (employees)  0.101  0.0539   0.0830 0.105 
  (0.0837)  (0.0816)   (0.0791) (0.0871) 
         
Constant -0.370*** 4.870***       
 (0.116) (0.984)       
Country Dummies No No No No Yes No Yes No 
Industry Dummies No No No No No Yes No Yes 
Fixed Effects No No Yes Yes No No No No 
         
Observations 1,666 1,490 1,666 1,490 1,666 1,666 1,490 1,490 
Number of Firms 197 197 197 197 197 197 197 197 
R-squared   0.001 0.061     
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6.2 Effect of the quota implementation on Gross Profits 

The effect of the quota on the gross profits will be analysed in this section in two parts: 
the first part will perform a preliminary graphical analysis of the gross profits of the two 
groups for the entire analysis period, 2012-2019; the second part will present the 
empirical results obtained from executing the DiD panel regression of equation (3). 

6.2.1 Gross Profits Graphical Analysis 

Figure 6 presents the means of the gross profits for both the treated and the control 
cohorts over the period 2012-2019. The solid blue line represents the treated group while 
the red dashed line represents the control group. 

It is to be noticed that the gross profits for both the groups have an upward trend over 
time and the mean gross profit of the treated group is higher than that of the control 
group for all periods of time. Like in the case of Tobin’s Q, this difference can be due to 
the initial differences in total assets and number of employees between the treated and 
control cohorts in the matched sample. Even though matching minimized the difference 
between the two groups, the difference could not be eliminated completely without 
suffering a loss of matched observations. In the pre-treatment period (2012-2015), the 
two trend lines are following a similar path, just like in the case of Tobin’s Q. This 
graphically confirms that the two groups were following parallel trends before the 
treatment year. 

Moreover, in the post-treatment period as well, the two trend lines seem to follow each 
other parallelly. Because of the parallel trends assumption of the mean gross profits of 
the two groups for the entire period 2012-2019, it suggests that the treatment did not 
change the mean gross profits of the treated group significantly or at all. This means that 
in the empirical results, we could expect to see a very small and significant or even a 
statistically insignificant coefficient for the TREAT*POST term, which gives us the 
average treatment effect on the treated. 

In conclusion, with the graphical eyeballing of the trends of mean gross profits of the two 
groups over time, we were able to verify the plausibility of our parallel trends’ 
assumption, although it is recognized that it is not possible to prove that the assumption 
holds for our entire analysis period. The difference in the levels of the gross profits in the 
treatment and the control variable also pose a threat to the parallel trends assumption 
as the two groups are not identical in the pre-treatment period, which could be a source 



 

 

47 

of bias in a differences-in-differences setup. As was pointed out in the Tobin’s Q 
graphical analysis, the existence of pre-treatment difference between the two groups 
means that a simple difference between the means of the treatment and control groups 
after treatment would also include selection bias and bias due to heterogenous treatment 
effects (if present) apart from the average treatment effect. The ideal case is when there 
is no difference in the two groups, even though, in this case, the difference between the 
two groups has been minimized through matching. Nevertheless, assuming parallel 
trends (as is evident in the pre-treatment period) and negligible selection bias (due to 
matching), the trends of the mean gross profits post treatment seem to show that there 
is no significant difference in the mean gross profits of the treated group that is caused 
due to the treatment. This will be empirically tested in the next section. 

Figure 6 Mean gross profits for treated and control cohorts over time 
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6.2.2 Empirical results for the effect on Gross Profits 

The table 8 presents the results of equation (3) which tests the second hypothesis on the 
effect of the gender board quota in Germany on the gross profits of the affected 
companies. The effect is analysed using the same differences-in-differences panel 
regression approach as was done in the previous section. Additionally, the full table of 
results with individual country and industry dummies has been added in the appendix. 

The standard errors have been clustered at the firm level for this panel regression. 

The first specification (1) which includes the dummies POST, TREAT and their 
interaction term, has positive and statistically significant (at the 1% level) coefficients for 
both POST and TREAT. This indicates that the gross profits for the treated firms are 
higher than those of the control firms and it is also higher for both groups post the 
treatment period. The interaction term, however, is not statistically significant. The 
second (2) specification adds the lagged log total assets and lagged log number of 
employees as controls to the first specification. Here as well, the POST and TREAT 
dummies are statistically significant at the level of 1% and the interaction term is not 
statistically significant. The coefficients of both the total assets and the number of 
employees controls are positive and statistically significant on 1% level. In the third (3) 
specification with fixed effects estimation, the POST dummy is statistically significant, 
and the magnitude of the coefficient is equal to the one in the first (1) specification. The 
fourth (4) specification adds the lagged total assets and number of employees controls 
to the third (3) specification with fixed effects estimation. The coefficients for POST, 
TREAT, lagged log(total assets) and lagged log(number of employees) are statistically 
significant at the level of 1%, however the coefficient of the POST * TREAT term is again 
statistically insignificant. In the fifth (5) specification, country dummies have been 
included without other controls and the sixth (6) specifically includes the industry 
dummies without other controls. The coefficients for POST, TREAT and the constant 
term are statistically significant at the 1% level in both the fifth (5) and the sixth (6) 
specification. The seventh (7) and eighth (8) specifications have added control variables 
to the fifth (5) and sixth (6) specifications. Again, the coefficients for all the independent 
and the control variables (excluding POST*TREAT) are statistically significant at the 1% 
level.  

It is to be noted that the coefficient of the POST dummy reduces by approximately 50% 
when the lagged controls are added to the specification. Additionally, in all the 
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specifications, the coefficient of the interaction term POST*TREAT is consistent and not 
statistically significant. On the other hand, the coefficients of all other terms, namely 
POST, TREAT, lagged log(total assets), lagged log(number of employees) and the 
constant term are statistically significant at the 1% level in all the specifications they are 
included in. The magnitude of the coefficients of the lagged control variables is also 
consistent in all the specifications they are included in.  

In conclusion, as per the results of this panel regression, there is no difference in the 
gross profits between the treated and the control group that is due to the treatment 
(statistically insignificant coefficient of interaction term). This result is consistent in all 
specifications, with or without controls. Additionally, the gross profits are higher for both 
the treated and the control groups in the post treatment period and the treatment group 
has higher gross profits than the control group on average. The total assets and number 
of employees in the previous period is positively related to the gross profits. These results 
are consistent in all specifications. 

Finally, our observations from the preliminary graphical analysis conform to the results 
obtained in the empirical analysis herein as we find no significant effect on the treated 
group due to the treatment.
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Table 8 Effects of the Boardroom gender quota on Gross Profits 

Table 8 presents the regression results of equation (3) for match 1. POST is the dummy for post-quota implementation year; hence it takes the value 1 for the years 2016-
2019 and 0 otherwise. TREAT is the dummy for the treated firms (Germany) and takes the value 1 for all German companies in the sample and 0 otherwise. The lagged 
controls are one-period lagged. The details of the country and industry dummies have been included in appendix 3. 

 (1) (2) (3) (4) (5) (6) (7) (8) 
Dependent Variable = log (Gross Profits)         
         
POST 0.174*** 0.0586*** 0.174*** 0.0754*** 0.174*** 0.174*** 0.0600*** 0.0581*** 
 (0.0257) (0.0191) (0.0257) (0.0191) (0.0258) (0.0258) (0.0191) (0.0191) 
TREAT 0.454** 0.270***   2.075*** 0.452** 1.298*** 0.251*** 
 (0.192) (0.0779)   (0.118) (0.184) (0.0583) (0.0721) 
POST*TREAT 0.0104 0.0115 0.0103 0.0109 0.0103 0.0102 0.0116 0.0113 
 (0.0349) (0.0238) (0.0349) (0.0235) (0.0350) (0.0351) (0.0239) (0.0239) 
Lagged log (Total Assets)  0.442***  0.333***   0.436*** 0.442*** 
  (0.0697)  (0.0817)   (0.0689) (0.0768) 
Lagged log (employees)  0.316***  0.298**   0.308*** 0.324*** 
  (0.114)  (0.135)   (0.112) (0.122) 
         
Constant 19.93*** 7.917***       
 (0.153) (0.610)       
Country Dummies No No No No Yes No Yes No 
Industry Dummies No No No No No Yes No Yes 
Fixed Effects No No Yes Yes No No No No 
         
Observations 1,802 1,593 1,802 1,593 1,802 1,802 1,593 1,593 
Number of firms 208 208 208 208 208 208 208 208 
R-squared   0.113 0.471     

Clustered standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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7 DISCUSSION 

This section will discuss the empirical results obtained in the previous section. Firstly, 
we will discuss the various assumptions taken in our differences-in-differences setup and 
what would be the consequences for their violations, including any remedies for such 
violations. Secondly, we will perform a robustness test of our results using the two other 
matched samples. Thirdly, we will present power calculations of our sample based on 
effect sizes from previous studies similar in their setup to this study. The power analysis 
will help us understand whether our sample has enough power to reject the null 
hypothesis if it is not true, based on the effect sizes from previous studies. Fourthly, we 
will discuss the limitations of this study. Lastly, suggestions for future research will be 
considered that could build on this research. 

In this differences-in-differences setup, we were interested in capturing the average 
treatment effect as we assumed homogenous treatment effects of the quota. However, it 
is possible that there exist heterogenous treatment effects of the treatment because of 
the difference in the firms’ history, culture, size and other factors. Our differences-in-
differences setup would then measure the average treatment effect on the treated (ATT) 
rather than the average treatment effect (ATE). The presence of heterogeneity in 
treatment effects can also cause bias as the weights of the treatment effects may not be 
intuitive or desirable (Goodman-Bacon, Journal of Econometrics 2021). However, 
according to East and Burgherr (2021), this problem is mitigated if there is not much 
variance in the treatment effects between the different units, we use a control group with 
never-treated units, and the treatment (here: implementation of gender quota) is not 
staggered across time. Hence, the only problem that can arise in our setup is if the 
treatment effects have large variances between the different units. However, in our setup, 
this is assumed to not be the case due to the following reasons: 1. all treated companies 
are German companies, operating in a similar legal, social and cultural environment, 2. 
all companies are listed, are subject to parity co-determination and have at least 2000 
employees (large companies). It is, however, recognised that if this assumption is not 
true, then our treatment effect measurement can be biased. 

Secondly, due to the small initial difference in the levels in the treatment and control 
groups for the two dependent variables, even after matching, it is possible that our 
parallel trends assumption is threatened in our non-linear differences-in-differences 
setup. This is because of the choice of the functional form of our dependent variable (log 
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transformation). Although we were able to find graphically that the parallel trends 
assumption holds for Tobin’s Q and Gross Profits, however, due to the initial difference 
in the levels between the two groups, it is possible that our parallel trends assumption 
does not hold for the log transformations. It is important to note that in the special case 
where the difference in the levels is very small that it is negligible, the parallel trends 
assumption will still be valid for the log transformed variable. The first figure in appendix 
3 shows the graphical presentation of the log transformed gross profits for the treatment 
and control groups over time. The trend lines are approximately parallel even for the log 
transformed variable. This is because there was not much difference in the levels of the 
gross profits between the two groups initially to affect the log (which represents change 
over time) of the gross profits. The second figure in appendix 3 presents the means of the 
log transformed Tobin’s Q for the two groups over time. In this graph we can see that the 
parallel trends do not seem to hold for the log transformed Tobin’s Q as the treatment 
trend is upward sloping compared to the control trend in the pre-treatment period. In 
order to mitigate the problem of violation of parallel trends, one way is to assume that 
this difference in the rates of change remains the same for the post-treatment period and 
include a linear trend difference in the empirical specification. Another way is to 
compare the results from the simple differences-in-differences in our setup, assuming 
parallel trends, with the results of the differences-in-differences setup having the linear 
trend assumption (Mckenzie 2020). Then it can be assessed whether the difference in 
the treatment effects for the two groups is ‘small’ enough.  

Thirdly, our main coefficient of interest in this analysis is the coefficient of the term 
TREAT*POST which captures the average treatment effect. We found in our empirical 
analysis that this coefficient is consistently positive and statistically insignificant in all 
our specifications for both the dependent variables, gross profits and Tobin’s Q. 
However, one of the reasons of the inability of the test to reject the null hypothesis (apart 
from the possibility of the null hypothesis being actually true) could be that the sample 
size is too small to measure this effect precisely. The standard errors of the coefficients 
are a function of the sample size and increasing the sample size would add power to the 
test to reject the null hypothesis if it is not true. Maybe, if we had a larger sample, this 
positive effect, that is estimated consistently in all the specifications, would be 
significant. To test the power of our sample, we have included a power analysis 
subsection in the discussion where we use hypothesized effect sizes from previous studies 
with a similar setup to ours. 
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To make sure that our empirical results are not sensitive to the matched sample, we also 
performed the same analysis for two other matched samples. The findings from these are 
discussed during the robustness check.  

7.1 Robustness Check 

This part of the discussion section will study the robustness of the empirical results 
previously arrived at. It will also briefly discuss the results of equations (2) and (3) for 
the 2nd and 3rd matched groups introduced previously in the data section. The tables and 
graphs of the empirical results for these matched groups have not been included in the 
main section of the thesis (they are included in Appendix 1 and 2 respectively), however, 
these tables and graphs are referred to and discussed here. 

The consistency of the statistical insignificance of the coefficient of the term 
TREAT*POST across all specifications for both our dependent variables, gross profits 
and Tobin’s Q, is the first evidence of the robustness of the results. This result is also 
reflected in the means graphs of the two-dependent variable, which seem to have parallel 
trends over the entire analysis period. 

However, in order to ensure that these results are not sensitive to the selection of the 
matched sample used for the analysis, two other matched sets, one with a greater number 
of matched firms (242) and another with lesser number of matched firms (202), have 
been analysed using the same empirical method as previously described.  

Appendix 1, table 1, presents the results of equation (3) for the 2nd matched sample. It 
should be noted that the 2nd matched sample has a greater number of matched firms due 
to the relaxed coarsening of the covariates compared to the first sample. Hence, the L1 
distance, or imbalance between the two groups is also greater. This is evident from the 
graph of the means of the gross profits of the two groups (also in Appendix 1), as the 
difference in the levels of gross profits pre-treatment is greater as compared to figure 6 
of match 1. In table 1 of Appendix 1, The coefficients of the term TREAT in all the six 
specifications, specifically (1), (2), (5), (6), (7) and (8), is positive and statistically 
significant at the 1% level, showing that the gross profits of the treated group are higher 
than that of the control group. The interaction term TREAT*POST is small, positive and 
statistically insignificant for all the eight specifications. The term lagged log (total 
assets) is positive and statistically significant for specifications (2), (7) and (8) but not in 
(4) with fixed effects. This suggests that a higher level of total assets in the previous 
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period is correlated to higher gross profits in the current period for both the groups on 
average.  

The table 2 of appendix 1 reports the results of equation (2) for the 2nd matched sample. 
The dependent variable is Tobin’s Q in this group of specifications. The coefficient of the 
term TREAT is only statistically significant and positive for specifications (5) and (7) with 
country dummies, while in the rest it is positive but not significant. This suggests that 
the addition of country dummies as controls adds more power to the test to reject the 
null (that the treated firms are different in levels of Tobin’s Q from the control firms) and 
hence makes the TREAT variable statistically significant. The coefficients of controls 
lagged log (total assets) and lagged log (employees) are statistically significant for all 
four specifications they are included in, wherein the lagged total assets control has a 
negative impact on Tobin’s Q while the lagged number of employees has the opposite 
effect. In all the specifications, the interaction term TREAT*POST is statistically 
insignificant, just like we found in the case for gross profits. 

To summarise, the empirical results of the 2nd matched sample are in agreement with the 
first matched sample. The term TREAT*POST is statistically insignificant consistently 
irrespective of which controls are added. Moreover, the lagged total assets term seems to 
have a negative effect on Tobin’s Q and a positive effect on the gross profits. 

Table 1 in Appendix 2 reports the results of equation (3), studying the effect of the board 
quota on the gross profits, for the 3rd matched sample. The 3rd matched sample has lesser 
number of matched firms (202) as compared to the first and the second matched 
samples. This means that the imbalance, measured by L1, in the covariates (total assets 
and number of employees) is lesser for this matched sample. This is also reflected in the 
distance between the mean gross profits of the treated and matched firms (fig. 1 
Appendix 2), which is lower as the two lines are closer to each other. In table 1 of 
appendix 2, the coefficients of the lagged controls are all statistically significant and 
positive, in consonance with the results in match 1 (table 8). The coefficients of the term 
TREAT are statistically significant in all but one specification (7) where the country 
dummies are added along with the lagged controls. The interaction term POST*TREAT 
is statistically insignificant for all specifications, with or without controls. 

The 2nd table in appendix 2 presents the results of equation (2), with the dependent 
variable Tobin’s Q, for the 3rd matched sample. Only the lagged log (total assets) term is 
negative and statistically significant at the level of 1% for all its specifications, (2), (4), 
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(7) and (8), which is in line with the results in the previous matches. Tobin’s Q is 
negatively affected by the lagged total assets. The other lagged control for number of 
employees is statistically insignificant in all the specifications, similar to the results in 
match 1 and 2. The TREAT term is statistically significant at the level of 1% only for the 
specifications which include country dummies. The interaction term TREAT*POST is 
statistically insignificant for all the specifications, indicating that the treatment group’s 
trend of Tobin’s Q is very similar to that of the control group after the treatment year. In 
summary, the empirical results of the 3rd matched sample agrees with the results in both 
match 1 and match 2. 

To conclude the robustness analysis, our results obtained in table 7 and table 8 are robust 
to the changes in the matched samples. There is no effect of the gender board quota on 
either the gross profits or the Tobin’s Q of the treated firms. Additionally, the lagged total 
assets have a negative effect on the Tobin’s Q and a positive effect on the gross profits. 
The gross profits have a positive trend with time, but the Tobin’s Q does not show a 
similar smooth trend for both the treated and the control firms. The lagged number of 
employees seems to be positively correlated to the gross profits. 

7.2 Power Analysis 

Since our regression result was that the gender board quota has a statistically 
insignificant effect on the firms’ performance (we were unable to reject the null 
hypothesis), it is important that we make sure that our sample has enough power to reject 
the null if it is not true. Accordingly, in this section we will present the results from power 
calculations using standardized effect sizes from other studies. 

We take effect sizes from two studies which have a similar setup to ours: Comi, Grasseni 
and Origo (2019) and Matsa and Miller (2012) who study the effect of gender board 
quotas on firms’ performance in different countries. Comi et al. (2019) use a differences-
in-differences setup to study the effect of gender board quotas on the firms’ performance 
on three countries: France, Italy and Spain and their dependent variables include labour 
productivity, total factor productivity (TFP), return on assets (ROA) and leverage. Matsa 
and Miller (2012) also use a differences-in-differences setup to study the effect of the 
gender board quota in Norway and the dependent variables in their study are operating 
profits, and revenue, each divided by total assets. For our power calculations, we have 
taken only those coefficients from these studies that have been found as statistically 
significant. 
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The standardized effect size calculated for each dependent variable in the previous 
studies is Cohen’s d. Cohen’s d measures the effect of the treatment in standard 
deviations rather than the respective units of the variables. Hence it allows for 
comparison between variables measured on different scales. The effect size is 
standardized because the dependent variables are not the same in the other studies and 
in order to measure the difference in a common scale, it is important to standardize the 
effect sizes so that they are comparable.  

The Cohen’s is calculated as follows (Lipsey & Wilson, 2001): 

! = #!
$%%&'!	)*+,!+-!	!'./+*/%,, 

- (4) 

where, pooled standard deviation = 12"##$%& = 3'!"()!*+)	.	'""()"*+))!.)"*/
, 

ci is the coefficient of the term TREAT*POST (treatment effect estimate), s1 and s2 are 
the standard deviations of dependent variables of the control and treatment groups and 
n1 and n2 are the number of observations in the control and treatment groups 
respectively.  

For the power calculation, since we are using standardized effect sizes, we calculate the 
standard errors and standard deviations of the Cohen’s d of our dependent variables. 
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Using the above formula (Lipsey and Wilson, 2001), the Cohen’s d, its standard errors, 
and standard deviations for our two regression coefficients in our study are displayed in 
table 9. The slope coefficient for Tobin’s Q is taken from table 7, specification 2, and the 
slope coefficient for Gross Profits has been taken from table 8, specification 2: 
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Table 9 Cohen’s d for the dependent variables in our sample 

Dependent 
Variable 

Cohen’s 
d 

Slope 
coefficient 

(c1) 

s1 s2 n1 n2 S.D. of 
Cohen’s 

D 

S.E. of 
Cohen’s 

d 

Tobin’s Q 0.021 0.022 0.962 1.128 116 116 1 0.131 

Gross Profits 0.008 0.012 1.220 1.487 116 116 1 0.131 

 

We use a two-sided t test to calculate the power with a sample size of 116 (116 pairs of 
matches) in STATA (power onesample). Table 10 presents some of the selected results 
of our power analysis, while the power calculations for all the dependent variables is 
available in appendix 4. The Cohen’s d or standardized effect sizes in table 10 (column 2) 
are hypothesized effect sizes calculated using equations (4), (5) and (6) for analysing 
whether our sample would be able to detect these effect sizes from other studies if they 
were also present in our empirical study. 

As is evident from the power values in table 10, our sample is able to detect an effect size 
of over 0.043 with a power of 80%. However, any effect size smaller than 0.043 has a 
power below 80% i.e. the sample has low power to detect a statistically significant 
difference for extremely small effect sizes.  

In our sample, the Cohen’s d, calculated using the same formula, for the gross profits 
variable is 0.008, which is very small, and hence it is not detected. The Cohen’s d for the 
Tobin’s Q variable is 0.021 which is also smaller than what can be detected by our sample. 

According to Jacob Cohen (Cohen, 1988), as a rule of thumb, any effect size smaller than 
0.2 is small or very small. An effect size between 0.2 and 0.5 can be considered a medium 
effect size and any effect size greater than 0.5 can be considered large.  

In the Comi et al. (2019) study, the standardized effect sizes (Cohen’s d) for the labour 
productivity and total factor productivity in France (Comi, 2019, p. 13), are extremely 
small (less than 0.037), hence our sample does not have enough power to detect such a 
small effect size (power <66%). However, in the case of the Matsa and Miller (2012) study 
which analyses the effect of the gender board quota in Norway on the firms’ performance, 
the effect size on operating profits divided by assets is larger, equal to approximately 0.2 
standard deviations. For both its DD empirical specifications (Matsa and Miller, 2012, p. 
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146), the effect size is large enough to be detected by our sample with a power of 100%. 
Similarly, the effect sizes of ROA and leverage in France, in their total sample 
specifications, are also larger and hence can be detected by our sample. The effect sizes 
for ROA in Spain and leverage and labour productivity in Italy are also large enough to 
be detected in our sample. 

In summary, we find that the effect size of the Norwegian board quota on the firm 
performance indicators was large enough that our sample would have been able to detect 
it if that effect was present in our sample from Germany. However, some of the effect 
sizes from France, like labour productivity and total factor productivity (using their total 
sample of firms), are small enough that if that effect is present in our sample, it would 
not be detected with a high probability. However, for all other treatment effects that are 
found statistically significant in the Comi et al. (2019) study, including for Spain and 
Italy, the effect sizes would have been detected with a good probability (>80%) if they 
were present in our sample.  

The power analysis shows that our sample has good power to detect even small effect 
sizes, like the ones present in Spain, and Italy but it is not big enough to detect the 
extremely small effect sizes that have been observed for some variables in France.  
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Table 10 Power calculations for various hypothesized effect sizes (n=116, sd_ = 1, se_ = 0.131) 

Study and dependent variable Standardized Effect 
Size (Cohen’s d) 

Power 

Matsa & Miller (2012); operating 
profits/assets (within Norway by listed)  

(-)0.230 1 

Matsa & Miller (2012); operating 
profits/assets (within listed by Norway) 

(-)0.207 1 

Comi et al. (2019); ROA, Spain (-)0.052 0.948 

Comi et al. (2019); Leverage, France 0.046 0.876 

Comi et al. (2019); TFP, France (-)0.0338 0.560 

Comi et al. (2019); Labour Productivity, 
France 

(-)0.036 0.655 

Comi et al. (2019); leverage, Italy 0.176 1 

Comi et al. (2019); labour productivity, Italy 0.068 0.998 
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7.3 Limitations  

The objective of this study is to add to the existing literature about the impact of gender 
board quotas on the performance of firms. Nonetheless, this study is subject to some 
limitations in its empirical procedure and results. This section will cover such limitations 
to provide suggestions for improvement in the future. 

Firstly, due a small number of affected firms in Germany, the sample size in this study is 
small. Data cleaning resulted in a number of dropped observations and the usage of 
coarsened exact matching reduced the number of observations in the treated cohort 
further. Additionally, since I used one-to-one matching and not n-to-one matching, the 
number of matched firms was only double the number of matched treated firms. This 
sample size would have been bigger had we used n-to-one matching. However, n-to-one 
matching has its own limitations, one being increase in the L1 distance. Even though our 
power analysis shows that the power of our sample to detect a small effect size is good, 
this power can be increased so that even smaller effect sizes (like those present in France 
in Comi et al. 2019) are also detected. 

Secondly, due to a relatively large number of sectors (24), the number of firms 
represented in each sector was low. This could have affected the results’ significance 
especially since the sample size was not too big. 

Thirdly, our firms were matched on three covariates (industry, total assets and number 
of employees). A dataset with a greater sample size would have allowed for us to match 
on more covariates (as we could afford to drop more observations due to stricter 
matching) and hence match the comparison companies on more dimensions. A better 
matched sample would lead to greater accuracy of the differences-in-differences 
estimate.  

Fourthly, the period of analysis allowed for only 4 pre-treatment and 4 post-treatment 
periods for analysis since the data collected was annual data, and not monthly data. A 
more detailed dataset (with monthly data or quarterly data, for example) would have 
given more insights into the trends of the gross profits and Tobin’s Q for the two cohorts 
in our analysis period. Additionally, a longer time frame for analysis would also be able 
to study the medium to long term effects of the quota. 

Fifthly, the distribution of control firms by the control countries is skewed, with a few 
countries, which had relatively bigger economies, taking up most of the firms in the 
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control cohort. This is because the German economy is bigger and hence has larger firms 
on average compared to those in the control countries. The matching algorithm resulted 
in a few bigger economies being disproportionately represented in the control group. 
This could have biased the results of this study and the inclusion of more countries (from 
outside of the European Union) in the control group could lead to different results. 

Sixthly, it is possible that the log transformation of the Tobin’s Q variable has led to the 
violation of the parallel trends assumption. In order to mitigate this, a linear trends 
variable can be added to the DiD regression, assuming that the difference in the rates of 
change remains constant for the entire analysis period. Alternatively, a comparison of 
the DiD setup in this thesis, assuming parallel trends, with a DiD setup including the 
linear trend variable would give more insights on whether the difference in the treatment 
effects is significant. 

Lastly, we have used only two lagged controls in my empirical specifications along with 
the country and industry dummies. Inclusion of more controls, like board characteristics 
of the firms, might change the results and give us more insights. 

7.4 Suggestions for future research 

Evidence from the limitations suggests that there are many ways in which future research 
can improve the results of this study. 

As pointed out in the limitations, the sample size used in this differences-in-differences 
panel regression is small due to the low number of affected firms from the German board 
quota in 2016. An increased sample size would increase the power of the test to reject the 
null if it is not true and hence, its reliability would improve. One way to increase this 
sample size is to include other countries, with gender board quotas similar to the one in 
Germany, in the treated group and use a staggered differences-in-differences approach 
to increase the power of the test to reject the null if it is not true. 

Another way to increase the sample size, as mentioned in the limitations, is to include 
more control countries from outside the European Union in the sample. Additionally, n-
to-one matching can be used to increase the sample size of the control group. 

Adding to that, more detailed data (e.g., monthly or quarterly data) can be collected and 
analysed to get comprehensive insights into the effect of the gender board quota on the 
treated companies. This would improve both the sample size (in firm-time observations) 
and the granularity of the regression analysis. 
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Since the German board quota was a ‘soft’ quota and the sanction was not as stringent as 
that in other countries (like Italy, which has fines for non-compliance), the firms took 
time to slowly meet the quota requirements and there were no strict and sudden changes 
in the boards of the affected companies. This is an interesting and unique quality of the 
German gender board quota and its implementation. However, the study of other types 
of quotas, probably with stricter sanctions and deadlines, would provide more insights 
on the effects of a gender board quotas on the firms’ performance. 

Finally, an event study analysis around the quota would provide insights on the market 
reaction of the firms affected by the law. 
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8 CONCLUSION 

This study attempts to find out the effect of the German gender board quota of 2016 on 
the affected firms’ financial performance. This section will summarize the main findings 
of this study. 

Two hypotheses were formulated to answer the main research question of this study. 
These hypotheses were tested by using a differences-in-differences panel regression 
method over the period 2012-2019. Before using the differences-in-differences 
regression, the treatment and the control units were matched to obtain a more consistent 
sample of firms which can be compared. In accordance with the expectations during the 
formulation of the hypotheses, we find no evidence that the gender board quota either 
worsened or improved the firms’ performance in Germany. This was expected due to the 
‘soft’ nature of the quota and its slow compliance by the companies (Holst and Wrohlich, 
2019). These results are robust to the changes in the matched sample as well as to the 
addition of various controls in the specification. Both the Tobin’s Q and the gross profits 
of the affected firms followed a similar trend like the unaffected firms in the full analysis 
period.  

This thesis adds to the existing literature on boardroom gender quotas in various 
capacities. Firstly, gender board quotas have been of great interest in the recent years as 
several countries have already adopted them in some form for their largest companies 
and many other countries are considering introducing gender board quotas in the future. 
The debate on whether gender board quotas would hamper the financial performance of 
the affected companies has been at the forefront of discussions as that can have wider 
repercussions on the economy. Studying the effect of the gender board quota in Germany 
on the affected firms’ financial performance is imperative because of two important 
reasons: 1. the large economy of Germany, 2. the ‘soft’ nature of the gender board quota 
in Germany (empty chair rule). Germany is the largest economy in Europe and hence the 
introduction of a gender board quota in this economy is a big step, especially considering 
the repercussions it would have on the European economy, therefore making it essential 
to study how the quota affected the German treated companies. Secondly, the German 
board quota differs from those in other countries with respect to the stringency of the 
sanction, therefore it is interesting to study the effectiveness and repercussions of a soft 
quota. This study finds no evidence that the gender board quota either negatively or 
positively affected the financial performance of the treated companies, hence it neither 
supports nor opposes the business case argument for gender board quotas. Additionally, 
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in accordance with these findings we can conclude that Germany was able to increase the 
proportion of women on the supervisory boards of companies without having to suffer 
negative financial repercussions. However, as pointed out before, it is possible that 
gender board quotas have a positive or negative longer-term effect which could not be 
examined in this study yet. Hence, there is sufficient potential to study the effect of the 
German gender board quota on firm performance in the future.  
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APPENDIX 1 EMPIRICAL RESULTS AND GRAPHS FOR THE 2ND MATCHED SAMPLE 

Empirical results with dependent variable gross profit, match 2 

 (1) (2) (3) (4) (5) (6) (7) (8) 
Dependent variable = log(Gross Profit)         
         
POST 0.152* 0.104 0.151 0.126 0.152* 0.152 0.106 0.106 
 (0.0920) (0.0953) (0.0921) (0.0989) (0.0923) (0.0928) (0.0960) (0.0963) 
TREAT 2.738*** 2.506***   5.475*** 2.769*** 1.900*** 2.536*** 
 (0.364) (0.332)   (0.119) (0.355) (0.132) (0.326) 
POST*TREAT 0.0786 0.0314 0.0802 0.0676 0.0786 0.0787 0.0379 0.0323 
 (0.0965) (0.0964) (0.0966) (0.0993) (0.0969) (0.0973) (0.0968) (0.0975) 
Lagged log (Total Assets)  0.0890**  0.0508   0.0859* 0.0784* 
  (0.0442)  (0.0463)   (0.0446) (0.0461) 
Lagged log (employees)  0.0222  -0.00953   0.0145 0.0298 
  (0.0456)  (0.0465)   (0.0461) (0.0475) 
         
Constant 17.58*** 15.81***       
 (0.346) (0.673)       
Country Dummies No No No No Yes No Yes No 
Industry Dummies No No No No No Yes No Yes 
Fixed Effects No No Yes Yes No No No No 
         
Observations 1,439 1,387 1,439 1,387 1,439 1,439 1,387 1,387 
Number of id 184 184 184 184 184 184 184 184 
R-squared   0.072 0.095     

Clustered standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Empirical results with dependent variable Tobin’s Q, match 2 

 (1) (2) (3) (4) (5) (6) (7) (8) 
Dependent variable = log(Tobin’s Q)         
         
POST 0.0688 0.0619 0.0677 0.0575 0.0680 0.0689 0.0609 0.0611 
 (0.0752) (0.0745) (0.0752) (0.0749) (0.0755) (0.0758) (0.0748) (0.0752) 
TREAT 0.0793 0.0832   2.196*** 0.0954 0.955*** 0.105 
 (0.187) (0.187)   (0.100) (0.182) (0.118) (0.183) 
POST*TREAT -0.0758 -0.0802 -0.0755 -0.0787 -0.0749 -0.0758 -0.0782 -0.0802 
 (0.0847) (0.0834) (0.0848) (0.0837) (0.0850) (0.0854) (0.0837) (0.0841) 
Lagged log (Total Assets)  -0.101***  -0.101***   -0.103*** -0.101*** 
  (0.0335)  (0.0350)   (0.0339) (0.0349) 
Lagged log (employees)  0.0980***  0.101***   0.0991*** 0.0993*** 
  (0.0318)  (0.0327)   (0.0319) (0.0333) 
         
Constant -0.493*** 0.792*       
 (0.162) (0.472)       
Country Dummies No No No No Yes No Yes No 
Industry Dummies No No No No No Yes No Yes 
Fixed Effects No No Yes Yes No No No No 
         
Observations 1,312 1,274 1,312 1,274 1,312 1,312 1,274 1,274 
Number of id 172 172 172 172 172 172 172 172 
R-squared   0.003 0.020     

Clustered standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Mean gross profits for treated and control cohorts over time (Match 2) 
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Mean Tobin’s Q for treated and control cohorts over time (Match 2) 
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APPENDIX 2 EMPIRICAL RESULTS AND GRAPHS FOR THE 3RD MATCHED SAMPLE 

Empirical results with dependent variables gross profit, match 3 

 (1) (2) (3) (4) (5) (6) (7) (8) 
Dependent variable = log (Gross Profit)          
         
POST 0.141*** 0.0173 0.142*** 0.0492* 0.141*** 0.141*** 0.0204 0.0169 
 (0.0397) (0.0270) (0.0396) (0.0257) (0.0398) (0.0399) (0.0272) (0.0270) 
TREAT 0.899*** 0.300***   5.344*** 0.959*** 0.0213 0.310*** 
 (0.337) (0.0935)   (0.130) (0.331) (0.0661) (0.0895) 
POST*TREAT 0.0448 0.0393 0.0444 0.0425 0.0447 0.0448 0.0389 0.0391 
 (0.0473) (0.0318) (0.0472) (0.0311) (0.0475) (0.0476) (0.0317) (0.0319) 
Lagged log (Total Assets)  0.469***  0.285**   0.447*** 0.469*** 
  (0.101)  (0.111)   (0.100) (0.114) 
Lagged log (employees)  0.410***  0.304*   0.414*** 0.417*** 
  (0.140)  (0.156)   (0.142) (0.153) 
         
Constant 19.43*** 6.479***       
 (0.312) (1.011)       
Country Dummies No No No No Yes No Yes No 
Industry Dummies No No No No No Yes No Yes 
Fixed Effects No No Yes Yes No No No No 
         
Observations 1,466 1,291 1,466 1,291 1,466 1,466 1,291 1,291 
Number of id 168 168 168 168 168 168 168 168 
R-squared   0.067 0.313     

Clustered standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Empirical results with dependent variable Tobin’s Q, match 3 

 (1) (2) (3) (4) (5) (6) (7) (8) 
Dependent Variable = log (Tobin’s Q)         
         
POST -0.0286 -0.0347 -0.0286 -0.0161 -0.0300 -0.0286 -0.0324 -0.0373 
 (0.0518) (0.0420) (0.0520) (0.0408) (0.0521) (0.0522) (0.0420) (0.0424) 
TREAT -0.256 -0.140   -0.562*** -0.247* -0.514*** -0.145 
 (0.160) (0.174)   (0.103) (0.145) (0.109) (0.163) 
POST*TREAT 0.0442 0.0318 0.0442 0.0316 0.0456 0.0444 0.0323 0.0321 
 (0.0628) (0.0531) (0.0629) (0.0523) (0.0630) (0.0632) (0.0531) (0.0538) 
Lagged log (Total Assets)  -0.219***  -0.347***   -0.249*** -0.199*** 
  (0.0607)  (0.0767)   (0.0622) (0.0643) 
Lagged log (employees)  0.0642  0.0273   0.0727 0.0652 
  (0.0725)  (0.0740)   (0.0737) (0.0750) 
         
Constant -0.209* 3.794***       
 (0.124) (0.902)       
Country Dummies No No No No Yes No Yes No 
Industry Dummies No No No No No Yes No Yes 
Fixed Effects No No Yes Yes No No No No 
         
Observations 1,347 1,202 1,347 1,202 1,347 1,347 1,202 1,202 
Number of id 159 159 159 159 159 159 159 159 
R-squared   0.001 0.072     

Clustered standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Graph of mean gross profits of treatment and control cohorts over time, match 3 
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Graph of mean Tobin’s Q of treated and control cohorts over time, match 3 
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APPENDIX 3 FULL EMPIRICAL RESULTS AND SUPPLEMENTARY GRAPHS FOR MATCH 1 (INCLUDING 
COUNTRY AND INDUSTRY DUMMIES) 

Mean log (gross profits) for treated and control cohorts over time
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Full table for equation (3), match 1 

 (1) (2) (3) (4) (5) (6) (7) (8) 
Dependent Variable = log (Gross Profit)         
         
POST 0.174*** 0.0586*** 0.174*** 0.0754*** 0.174*** 0.174*** 0.0600*** 0.0581*** 
 (0.0257) (0.0191) (0.0257) (0.0191) (0.0258) (0.0258) (0.0191) (0.0191) 
TREAT 0.454** 0.270***   2.075*** 0.452** 1.298*** 0.251*** 
 (0.192) (0.0779)   (0.118) (0.184) (0.0583) (0.0721) 
POST*TREAT 0.0104 0.0115 0.0103 0.0109 0.0103 0.0102 0.0116 0.0113 
 (0.0349) (0.0238) (0.0349) (0.0235) (0.0350) (0.0351) (0.0239) (0.0239) 
_IBvDsector_2      -  - 
         
_IBvDsector_3      0.817  0.324 
      (0.870)  (0.384) 
_IBvDsector_4      1.860**  0.670* 
      (0.857)  (0.389) 
_IBvDsector_5      1.321  0.423 
      (1.109)  (0.452) 
_IBvDsector_6      -  - 
         
_IBvDsector_7      0.278  -0.0232 
      (0.959)  (0.401) 
_IBvDsector_8      -  - 
         
_IBvDsector_9      1.984**  0.440 
      (0.890)  (0.373) 
_IBvDsector_10      1.492*  0.364 
      (0.842)  (0.373) 
_IBvDsector_11      0.829  0.0687 
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      (0.928)  (0.464) 
_IBvDsector_12      2.222**  0.928** 
      (0.912)  (0.419) 
_IBvDsector_13      1.494  -0.0834 
      (1.150)  (0.410) 
_IBvDsector_14      1.099  -0.00598 
      (0.901)  (0.432) 
_IBvDsector_15      1.305  0.459 
      (0.984)  (0.511) 
_IBvDsector_16      1.254  0.308 
      (1.233)  (0.543) 
_IBvDsector_17      1.973**  0.128 
      (0.850)  (0.527) 
_IBvDsector_18      0.736  0.316 
      (1.021)  (0.536) 
_IBvDsector_19      1.122  0.447 
      (0.864)  (0.389) 
_IBvDsector_20      0.291  0.207 
      (1.002)  (0.437) 
_IBvDsector_21      1.266  0.212 
      (0.955)  (0.392) 
_IBvDsector_22      1.801**  0.653 
      (0.899)  (0.403) 
_IBvDsector_23      0.932  0.459 
      (0.929)  (0.442) 
_IBvDsector_24      1.626*  0.0721 
      (0.940)  (0.419) 
_IBvDsector_25      -  - 
         
_IBvDsector_26      1.054  0.299 
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      (0.877)  (0.392) 
_IBvDsector_27      0.306  0.0294 
      (0.827)  (0.398) 
_ICountry_2     -1.123  -0.379***  
       (0.0388)  
_ICountry_3     -0.162*  0.0319  
     (0.0834)  (0.0400)  
_ICountry_4     3.646  1.287***  
       (0.104)  
_ICountry_5     2.241***  1.581***  
     (0.342)  (0.165)  
_ICountry_6     -1.034  0.00529  
       (0.0775)  
_ICountry_7     -  -  
         
_ICountry_8     -  -  
         
_ICountry_9     0.856***  0.522**  
     (0.283)  (0.227)  
_ICountry_10     1.196**  1.425***  
     (0.570)  (0.350)  
_ICountry_11     2.714***  1.360***  
     (0.430)  (0.197)  
_ICountry_12     -  -  
         
_ICountry_13     -0.562***  0.445*  
     (0.210)  (0.234)  
_ICountry_14     2.102***  1.077***  
     (0.664)  (0.281)  
_ICountry_15     -2.400  -0.384  



 

 

85 

       (0.276)  
_ICountry_16     0.953***  0.620***  
     (0.256)  (0.186)  
_ICountry_17     -0.898  0.165***  
       (0.0449)  
_ICountry_18     -  -  
         
_ICountry_19     0.995*  0.644**  
     (0.539)  (0.274)  
_ICountry_20     1.884***  1.147***  
     (0.218)  (0.0830)  
lag1_log_Totalassets  0.442***  0.333***   0.436*** 0.442*** 
  (0.0697)  (0.0817)   (0.0689) (0.0768) 
lag1_log_employees  0.316***  0.298**   0.308*** 0.324*** 
  (0.114)  (0.135)   (0.112) (0.122) 
         
Constant 19.93*** 7.917***       
 (0.153) (0.610)       
         
Observations 1,802 1,593 1,802 1,593 1,802 1,802 1,593 1,593 
Number of id 208 208 208 208 208 208 208 208 
R-squared   0.113 0.471     

Clustered standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Mean log (Tobin’s Q) for treated and control cohorts over time 
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Full table for equation (2), match 1 

 (1) (2) (3) (4) (5) (6) (7) (8) 
Dependent variable = log (Tobin’s Q)         
         
POST -0.0207 -0.00876 -0.0206 0.00325 -0.0207 -0.0207 -0.00788 -0.00917 
 (0.0447) (0.0382) (0.0447) (0.0376) (0.0449) (0.0450) (0.0382) (0.0384) 
TREAT -0.0548 -0.0223   0.314*** -0.0973 0.625*** -0.0684 
 (0.149) (0.151)   (0.0962) (0.139) (0.120) (0.141) 
POST*TREAT 0.0435 0.0217 0.0432 0.0202 0.0436 0.0437 0.0220 0.0218 
 (0.0546) (0.0479) (0.0546) (0.0474) (0.0548) (0.0549) (0.0480) (0.0483) 
_IBvDsector_2      -  - 
         
_IBvDsector_3      -0.470  -0.135 
      (0.360)  (0.522) 
_IBvDsector_4      -0.0688  0.478 
      (0.283)  (0.520) 
_IBvDsector_5      -0.451  -0.000554 
      (0.363)  (0.590) 
_IBvDsector_6      -  - 
         
_IBvDsector_7      0.560**  0.701 
      (0.221)  (0.484) 
_IBvDsector_8      -  - 
         
_IBvDsector_9      -0.682***  -0.168 
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      (0.254)  (0.485) 
_IBvDsector_10      -0.102  0.301 
      (0.245)  (0.494) 
_IBvDsector_11      -0.148  0.180 
      (0.381)  (0.600) 
_IBvDsector_12      0.187  0.796 
      (0.242)  (0.506) 
_IBvDsector_13      -1.623***  -1.237* 
      (0.522)  (0.681) 
_IBvDsector_14      -0.826***  -0.273 
      (0.257)  (0.529) 
_IBvDsector_15      0.231  0.443 
      (0.477)  (0.696) 
_IBvDsector_16      -1.117***  -0.968** 
      (0.224)  (0.477) 
_IBvDsector_17      -1.004***  0.111 
      (0.284)  (0.568) 
_IBvDsector_18      -0.399  -0.390 
      (0.245)  (0.497) 
_IBvDsector_19      -0.615  -0.349 
      (0.394)  (0.589) 
_IBvDsector_20      -0.0370  -0.0972 
      (0.356)  (0.577) 
_IBvDsector_21      -0.532**  -0.142 
      (0.246)  (0.505) 
_IBvDsector_22      -0.840**  -0.364 
      (0.412)  (0.622) 
_IBvDsector_23      -0.154  0.165 
      (0.416)  (0.600) 
_IBvDsector_24      -1.687***  -1.030 
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      (0.545)  (0.709) 
_IBvDsector_25      -  - 
         
_IBvDsector_26      -1.007**  -0.577 
      (0.434)  (0.575) 
_IBvDsector_27      -0.508**  -0.322 
      (0.249)  (0.483) 
_ICountry_2     1.389  0.998***  
       (0.0640)  
_ICountry_3     -0.891  -0.919  
     (1.077)  (0.942)  
_ICountry_4     -0.0981  0.788***  
       (0.190)  
_ICountry_5     1.506***  1.811***  
     (0.223)  (0.234)  
_ICountry_6     1.075  0.464***  
       (0.100)  
_ICountry_7     -  -  
         
_ICountry_8     -  -  
         
_ICountry_9     -1.189***  -0.849**  
     (0.360)  (0.408)  
_ICountry_10     -  -  
         
_ICountry_11     0.511*  1.180***  
     (0.309)  (0.306)  
_ICountry_12     -  -  
         
_ICountry_13     0.828***  0.299  
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     (0.239)  (0.228)  
_ICountry_14     0.385  0.757***  
     (0.261)  (0.249)  
_ICountry_15     0.256  -0.216  
       (0.220)  
_ICountry_16     -0.289  -0.150  
     (0.591)  (0.518)  
_ICountry_17     0.763***  0.273***  
     (0.00499)  (0.0933)  
_ICountry_18     -  -  
         
_ICountry_19     -0.431  -0.220  
     (0.652)  (0.710)  
_ICountry_20     0.463***  0.726***  
     (0.121)  (0.129)  
lag1_log_Totalassets  -0.289***  -0.349***   -0.287*** -0.287*** 
  (0.0607)  (0.0753)   (0.0610) (0.0653) 
lag1_log_employees  0.101  0.0539   0.0830 0.105 
  (0.0837)  (0.0816)   (0.0791) (0.0871) 
         
Constant -0.370*** 4.870***       
 (0.116) (0.984)       
         
Observations 1,666 1,490 1,666 1,490 1,666 1,666 1,490 1,490 
Number of id 197 197 197 197 197 197 197 197 
R-squared   0.001 0.061     

Clustered standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Note 1 to the full tables of empirical results: Sector Dummy Abbreviations and descriptions 
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Note 2 to the full tables of empirical results: Country Dummy Abbreviations and descriptions 
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APPENDIX 4 POWER CALCULATIONS 

Full table of power calculations 

Study and dependent variable Standardized 
Effect Size 

(Cohen’s d) 

Power Sample size Standard 
deviation 

Standard 
error 

Matsa & Miller (2012); operating 
profits/assets (within Norway by listed)  

(-)0.230 1 116 1 0.131 

Matsa & Miller (2012); operating 
profits/assets (within listed by Norway) 

(-)0.207 1 116 1 0.131 

Comi et al. (2019); TFP, narrow France  0.095 1 116 1 0.131 

Comi et al. (2019); labour productivity, 
narrow France 

(-)0.380 1 116 1 0.131 

Comi et al. (2019); leverage, narrow 
France 

0.272 1 116 1 0.131 

Comi et al. (2019); labour productivity, 
wide France 

(-)0.292 1 116 1 0.131 
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Comi et al. (2019); TFP, wide France (-)0.080 0.99 116 1 0.131 

Comi et al. (2019); leverage, wide France 0.201 1 116 1 0.131 

Comi et al. (2019); Leverage, France 0.046 0.876 116 1 0.131 

Comi et al. (2019); Labour Productivity, 
France 

(-)0.037 0.655 116 1 0.131 

Comi et al. (2019); TFP, France (-)0.0338 0.560 116 1 0.131 

Comi et al. (2019); ROA, France (-)0.0557 0.973 116 1 0.131 

Comi et al. (2019); ROA, narrow Spain (-)0.275 1 116 1 0.131 

Comi et al. (2019); ROA, Spain (-)0.052 0.948 116 1 0.131 

Comi et al. (2019); leverage, Italy 0.176 1 116 1 0.131 

Comi et al. (2019); labour productivity, 
Italy 

0.068 0.998 116 1 0.131 

 


