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ABSTRACT 

Many European countries have been introducing different measures to improve 

gender diversity at companies' top levels. using a sample of Italian, English and 

German listed companies, we present which impact different approaches toward 

gender diversity in boards of directors have on companies' performance. In 2011 Italy 

introduced mandatory gender quotas. Only in 2015, Germany followed this example. 

In United Kingdom, non-mandatory recommendations were announced in 2011. 

Comparing firms before and after the reform, we demonstrate that quotas are linked 

with a greater share of women. We then assess whether the share of women 

instrumented by the reform has an influence on our performance measures. We are 

able to state that quotas are a valid instrument to predict the share of women in the 

board and we find a significant and positive impact on firms' results when considering 

both profit margin and ROE as measures of performance. In order to have more 

robust results, we also use a difference-in-difference estimation and a semi-

parametric analysis. Not only our results let us exclude the existence of a negative 

correlation between the presence of women in boards and companies' performance, 

but we can also say that the increase of the share of women in boards leads to 

improved firms' outcomes for certain performance measures. Therefore, our results 

are consistent with gender quotas leading to a beneficial effect for companies.  

 

Keywords: gender, diversity, organizations, board of directors 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

RESUMO 
Muitos países europeus têm introduzido diferentes medidas para melhorar a 

diversidade de gênero nos níveis mais altos das empresas. Utilizando uma amostra 

de empresas listadas na Itália, na Inglaterra e na Alemanha, apresentamos o 

impacto que diferentes abordagens sobre a diversidade de gêneros nos conselhos 

de administração têm sobre o desempenho das empresas. Em 2011, a Itália 

introduziu cotas obrigatórias de gênero. Somente em 2015, a Alemanha seguiu esse 

exemplo. No Reino Unido, as recomendações não obrigatórias foram anunciadas em 

2011. Comparando as empresas antes e depois da reforma, demonstramos que as 

cotas estão vinculadas a uma parcela maior de mulheres. Em seguida, avaliamos se 

a proporção de mulheres instrumentadas pela reforma influencia nossas medidas de 

desempenho. Somos capazes de afirmar que as cotas são um instrumento válido 

para prever a participação das mulheres no conselho e encontramos um impacto 

significativo e positivo nos resultados das empresas ao considerar tanto a margem 

de lucro quanto o ROE como medidas de desempenho. Para obter resultados mais 

robustos, também usamos uma estimativa de diferença em diferença e uma análise 

semi-paramétrica. Não apenas nossos resultados nos permitem excluir a existência 

de uma correlação negativa entre a presença de mulheres nos conselhos de 

administração e o desempenho das empresas, mas também podemos dizer que o 

aumento da participação de mulheres nos conselhos de administração leva a 

melhores resultados para determinadas medidas de desempenho. . Portanto, nossos 

resultados são consistentes com as cotas de gênero, levando a um efeito benéfico 

para as empresas. 

 
 
Palavras-chave: gênero, diversidade, organizações, conselho de administração 
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Introduction 

 

Representing almost half of the workforce in Europe and in the U.S., women are still 

fundamentally under-represented in corporate boards (Smith, Smith and Verner 

2013). In 2014, the biggest European listed companies showed only 20% of their 

directors to be women. However, the broader concepts of gender equality and 

women empowerment are the internationally agreed Sustainable Development Goal 

number five (European Commission, 2018). 

 

The gender equality topic and, more specifically, the role of women in the corporate 

environment has been of main interest in the recent years of research and it still 

represents a burning issue. In particular, a lot of attention has been given to the 

presence of women in companies’ top positions, with a special focus on the board of 

directors. In fact, the latter is one of the most relevant structure in defining a 

corporation’s strategy and therefore its proper functioning (Mínguez-Vera & Martin, 

2011). 

 

Many different studies have examined the features of board of directors, especially 

focusing on variables such as the percentage of insiders, the tenure of directors, and 

the size of the board (Carter, Simkins, & Simpson, 2003). Later, different studies 

have started investigating the presence –or absence- of diversity in boards, and the 

relative effect on firms’ performance. However, empirical evidence on gender 

dissimilarities, and its influence on corporate board, is still poor and does not present 

conclusive results (Adams & Funk, 2012). Although in some countries, such as the 

U.S., women represent around 39% of managers in 2017, (Catalyst, 2017), the 

diverse proportions of men and women in leadership positions signal that they are 

still far from equality, both in the boardroom and in the top managerial positions 

(Dezso & Gaddis Ross, 2011).  

 

Several legislative entities belonging to different countries have reacted in contrasting 

ways to the discussion topic, opting for different levels of mandatory provisions and 

practices, which vary across countries. Even at a European level, where several 

countries have already proceeded in the direction of a mandatory legislation 
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prompting the gender equality in corporations (see table 2), the average proportion of 

women holding a senior position is around 26%, with north and eastern Europe 

performing better than southern Europe (Thornton, 2017). Furthermore, although the 

average ratio of female directors appointed to the largest listed European companies 

reached around 23% in 2016 – with a 2.8% increase from 2014 - in EU only in ten 

countries women accounted for more than 25% of board members in 2016 

(European Commission, 2016).  

 

Following the crucial impetus of the slow rate of progress in improving gender 

diversity, the first country to introduce a mandatory legislation around the subject was 

Norway in 2003, followed by a wide number of European countries (Spain, Belgium, 

France, Italy, Netherlands, Belgium and Germany). They all have approved a 

national law with mandatory gender quota for companies, albeit with differentiation in 

terms of percentages to reach, target firms and rigidity of sanctions.  

 

Different from a mandatory gender quota system, several countries worldwide have 

decided to encourage a voluntary approach to improve the gender balance in 

company boardrooms, therefore raising the critical issues of what the most effective 

way to reduce corporate gender diversity is. 

 

In fact, the absence of gender equilibrium in corporations appears to be quite 

controversial, since several researches have shown the positive correlation between 

the presence of women in corporation and companies’ performance (Smith, Smith, & 

Verner, 2006). This scenario is likely to mutate because boards around the world are 

under increasing pressure to select women as directors (Adams & Ferreira, 2009).  

 

The gender diversity of the board is a crucial theme of governance restructuring 

efforts all over the world. However, as previously introduced, the results of varying 

the gender diversity of the board are still to be investigated deeply (Adams & 

Ferreira, 2009). 

 

After the introduction of mandatory gender quotas – the so-called Golfo-Mosca law - 

Italy has been investigated by Profeta et al. in 2016; however, this study does not 
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present the existence of a control group made by countries which are not subjects to 

the quota legislation, meaning there is room for further investigation. 

 

The research question of this dissertation is related to monitor whether there is a 

correlation between the proportion of women on boards and the effects on 

companies’ performance, according to different types - and intensity - of quota 

legislations. 

 

The objective of this dissertation is thus to contribute to the knowledge base by 

analyzing the effects of the gender quotas, within the board of directors. In fact, in 

European countries the quotas directly refer to the composition of the board of 

directors; therefore, analyzing its configuration and its subsequent changes post 

legem seemed meaningful. In particular, the study focuses on the different reactions 

some European countries have had toward the subject, opting either for the 

introduction of mandatory approaches, or for more soft provisions or without 

intervening on the topic.  

 

In fact, although there have been several studies on the relationship between female 

leadership and financial outcomes or strategic decision-making process, the 

evidences are still ambiguous. Empirical results mainly show very discordant results. 

Moreover, all these previous studies were not considering together three European 

countries, and they were not focused on the different level of intensity of the 

legislation. Therefore, it is of value to address this gap of research by verifying the 

effectiveness of different legislations regarding gender quotas and their impact on 

companies’ outcomes.  

 

The main focuses are Italy, which is considered as one of the most conservative 

countries in Europe and ranks inadequately in almost all gender statistics (Profeta, e 

al., 2014), together with United Kingdom and Germany, presenting different regimes 

in terms of boards gender diversity. 

 

In conclusion, the commitment of this study is to understand whether the share of 

women on boards of directors affects the companies’ performance in the presence 
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and absence of legislative gender quotas by using a panel of data covering from 

2009 to 2017 and related to Italian, English and German listed companies. 

 

The dissertation is structured as follows: the first section is an overview of the 

different European legislation of the gender quotas with a focus on the Italian, 

English and German situation.  

 

The second part includes the literature on gender diversity and boards 

characteristics. Furthermore, the attention is focused on the relation between the 

portion of female board members and companies’ performance.  

 

In section three the sample will be described, showing two different levels of data. 

The reasons behind the choice of these data are presented in a statistical summary. 

 

The next parts include all the different estimations that have been performed during 

the analysis: the first model is an OLS linear regression approach, used to regress 

the share of women on the four measures of performance. Then, the second group of 

regressions concern the intention to treat analysis, where we assess the correlation 

between the exogenous variable reform and the variables of performance. Then, in 

order to avoid possible problems of reverse causality, instrumental variable 

regressions have been performed. These allowed to test whether the variable reform 

is a good predictor for the share of women. Lastly, a difference-in-difference analysis 

is performed to investigate the trend of the three countries, following many studies 

regarding policy exercises.  

 

The choice of going behind the surface and using these four types of estimations is 

critical not only to solve endogeneity issues, but also to attest solid results. For every 

different estimation, there will be an accurate description of the reasons to perform 

the analysis, the methodology chosen and the main results. Furthermore, every 

approach has been tested with robustness checks to prove its legitimacy.  

 

In the last session, discussions and conclusions gathered from the analysis are 

presented and tables of results follow them.  
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2. Board gender quotas in Europe 

 

2.1 Different types of legislations 

 

Recently great consideration has been put on addressing the imbalance between 

women and men in economic decision-making, especially at the highest levels of 

corporations. However, worldwide gender disparity still remains a burning issue. The 

European Commission has been strongly committed to act toward a more equal 

situation, together with the European Parliament, which is intensely supporting 

legislative actions in this direction. Accordingly, government’s representatives of 

several countries are replying by reaffirming their commitment through different 

measures to address gender segregation (European Commission, 2017). 

 

The most common actions at the European level belong to two different types – 

namely voluntary self-regulated and legislated gender quotas. In fact, given the non-

binding nature of the European legislation on the theme, some Member States have 

preferred to adopt non-mandatory measures at a European level or national actions, 

considering them as the best approach to pursue the gender equality goal (Goyal, 

Kakabadse, & Kakabadse, 2018).  

 

The voluntary national call for action is a business-led approach by which every 

company shows its commitment to increase the share of female representatives 

either in its board of directors or top management team. This form of “soft law” 

consists in the introduction of instruments aimed at increasing the company incentive 

to implement actions in favor of the quotas. Relevant examples of this are 

represented by the first mover Holland (2006), and by Finland and Sweden - best 

performers in 2016 (Harvard Law School on Corporate governance and Financial 

Regulation, 2017). Further details are provided in tables 1a - 2.b. 

 

No mandate Soft law Hard law 

South Korea Brazil India 
Japan Singapore Norway 
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Russia Hong Kong France 
China Canada Italy 

United States South Africa Belgium 
Luxembourg Australia Netherlands 

Greece New Zealand Germany 
Portugal Switzerland   
Ireland Austria   

  Spain   

  United 
Kingdom   

  Denmark   
  Finland   
  Sweden   

 

Table 1a: Board quotas: different types of implementation worldwide 

Note: countries are considered under the soft law when neither they do not have 
mandatory provisions nor sanctions if the threshold is not met.  
 
 
 

No mandate Soft law Hard law 

Luxembourg Switzerland Norway 
Greece Austria France 
Portugal Spain Italy 

Ireland United 
Kingdom Belgium 

  Denmark Netherlands 

  Finland Germany 

  Sweden   
 

Table 1b: Board quotas: different types of implementation in Europe 

Note: countries are considered under the soft law when neither they do not have 
mandatory provisions nor sanctions when the threshold is not met.  
 

 

United Kingdom also represents a typical example of the “Comply or Explain” 

principle. On the direction of gender equality, in February 2011 the UK Government, 
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in the person of Governor Davies Review, set a non-binding target of 25% of women 

on the boards of directors of FTSE 100 companies by 2015. Once that objective had 

been achieved, with the Hampton-Alexander Review, this voluntary target was raised 

to 33% female representation of FTSE 350 companies by 2020 – around 350 more 

women in top positions (BIS, 2015) (Goyal et al., 2018).  

 

On the contrary, legislated gender quotas are mandatory measures introduced by the 

government in a specific country and they apply to firms that meet certain criteria 

stated by the law. These instruments present various forms and variances across 

countries, but they all define a certain time period (usually 3-5 years) by which 

companies have the obligation to reach a minimum threshold of women presence in 

their boards (often from 33 to 50%). They also establish penalties and sanctions in 

absence of compliance with the legislation (European Parliament, 2012). Evidences 

seem to show that this latter kind of legislation generates the most significant change 

to the representation of women on boards (Terjesen, Aguilera, & Lorenz, 2014).  

 

In Europe 13 countries have a mandatory gender quota law (details are provided in 

table 2) and in seven of them the mandatory regime relates to listed companies only.  

 

The first country to propose quotas in listed companies was Norway in 2003: 

Norwegian state-owned companies were required to have at least 40% of women in 

boards of directors by 2005 and by 2008 for publicly traded firms. It is relevant to 

stress that Norway is a singular case, in that the country already had measures 

promoting gender equality on the corporate ladder before the board quota mandate 

was adopted.  

 

Norway has then been followed by Spain in 2007, with a law on gender quotas 

asking companies to have 40% of women on their boards by 2015; after that, in 2010 

firms in Iceland had to reach 40% of women as boards’ members by 2013. France’s 

law in 2011 stated the objective of 20% gender quotas on boards of listed firms by 

2013, and 40% by 2016. Consequently, in the same year, Italy introduced a similar 

law, the so-called “Golfo-Mosca” law, which obliges publicly listed companies to have 

at least 1/3 of either gender in their board of directors and statutory auditors, as a 

temporary measure. Belgium enacted then a law around the presence of 33% female 
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figures in boards by 2016. The last European country to introduce gender quotas in 

listed was Germany, which in 2015 enacted a mandatory legislation requesting 

companies to have the 30% of the board composed by women by 2016. Table 2 

recapitulates the European situation in terms of legislated gender quotas.  

 

Country, Year of 

Introduction 

Target companies Mandatory 

women 

proportion 

Implementation 

deadline 

Denmark, 2000 State-owned 

companies 

30% Immediate 

Norway, 2003 State-owned;  

New listed;  

All listed 

companies 

40% 

40% 

40% 

2004 

2006 

2008 

Finland, 2004 State-owned 

companies 

40% 2005 

Ireland, 2004 State-owned 

companies 

40% No deadline 

Switzerland, 

2006 

State-owned 

companies 

30% 2011 

Spain, 2007 Listed companies 

with +250 

employees 

40% 2015 

Netherland, 2010 Companies with 

+250 employees 

30% (Boards 

and 

management) 

2016 

Iceland, 2010 Public and private 

limited companies 

with 50+ 

employees 

40% 2013 

France, 2011 Listed companies 

and companies 

with 500+ 

employees or 

2 phases: 

20% 

40% 

2 phases: 

2013 

2016 
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€50m+ in 

turnover/assets 

Italy, 2011 Listed companies 

and companies 

with public 

participation and 

state ownership 

2 phases: 

20% 

33% 

2 phases: 

2012 

2015 

Belgium, 2011 State owned 

Listed 

Companies with 

<50% shares listed 

33% 

33% 

33% 

2012 

2016 

2018 

Austria, 2011 Companies owned 

for 50%+ by State 

2 phases: 

25% 

35% 

2 phases: 

2013 

2018 

Germany, 2015 Listed companies 30% 2016 

 

Table 2: Details about the European quotas systems 

Source: European Parliament (2016). Gender quotas in management board. 

European Parliament. 

 

 

Separated from these cases, there are countries that still have not presented any 

formal effort toward the implementation of gender regulations. These are basically 

the countries were gender diversity in the boards still remain very low. Among the 

worst performers in the European Union there are Czech Republic, Estonia and 

Malta (European Commission, 2016). 

 

2.2 Focus on Italy, United Kingdom and Germany 

 

As previously introduced, European countries can decide whether to introduce a 

mandating system, a voluntary and firm-based one or to renounce to introduce any 

provision on the subject. For the purpose of this study, presenting the situation of 
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Italy, United Kingdom and Germany as examples of the three different scenarios 

appears to be meaningful. 

 

In fact, as it can be seen in table 3, the three countries present a quite interesting 

pre-quota trend. In particular, although the trends cannot be defined as similar, they 

appear to be almost parallel in the growing tendency. Therefore, it seemed relevant 

to analyse their developments in the post-quota period, using 2013 as the breaking 

point – in that it is the first year in which boards started to renovate after the 

introduction of the Italian gender law. In 2009, among the three investigated 

countries, Italy appeared to be the worst performer in terms of women presence in 

the boards. Way after in the ranking, Germany and United Kingdom appear. 

 

 

 

 
Table 3: Yearly trend of share of women  

 
Notes: Trend of the proportion of women in Italy, United Kingdom and Germany, 
considering listed companies. The graph consider the time spanning from 2009 till 
2017.  
 

 

 

At the end of  2016, in Italy the presence of women in boards exceeded 30% of the 

total number of director positions (Consob, 2016). According to the CS Gender 3000 

Report by Credit Suisse Research Institute (2016), in 2015 Italy appeared to be 

fourth in Europe for its number of women in boards of directors; the report shows 

0%

10%

20%

30%

40%

50%

60%

2009 2010 2011 2012 2013 2014 2015 2016 2017

Share of women (%) 

ITA GE UK
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Norway in the first position (46.6%), followed by France (34%), Sweden (33.6%) and 

Italy (30.8%) (Suisse Credit, 2016). However, as previously stated, this result was 

achieved starting from a very different situation, in which Italy featured a very 

conservative gender culture, ranking poorly in almost all gender statistics (Ferrari, 

Profeta, Ferraro, & Pronzato, 2016). In fact, in 2008 the percentage of women in top 

positions was about 14% and the percentage of female employees in Italian private 

companies was among the lowest in the world (30%), with only India, Japan, Turkey 

and Austria performing worst. At a European level, only Malta, Cyprus, Luxembourg 

and Portugal were worst ranked than Italy for women presence in boards (Bianco, 

Ciavarella, & Signoretti, 2011). 

 

In this kind of scenario, in 2011, the Italian Government decided to introduce 

mandatory gender quotas for boards of directors of companies listed on its stock 

market. The law became effective in July 2012 (Law 120/2011). The law is better 

known with the “Golfo-Mosca” name, due to the two female politicians that have 

sustained its introduction; Lella Golfo, of the centre-right coalition and Alessia Mosca, 

of the centre-left coalition (Profeta et al., 2016). 

 

The provision aims at the balance between genders in the organs of Italian listed 

companies. It establishes that the least represented gender must get a minimum of 

one third of the board seats. This criterion of allotment applies for three consecutive 

terms only. If the composition of the resulting board of directors does not respect the 

criterion of allocation, companies are subject to a sanction (Gazzetta Ufficiale della 

Repubblica Italiana, 2012). It is a temporary and gradual version of quotas: its validity 

lasts for three consecutive elections and the threshold is one fifth for the first term 

and a third for the second and third ones. The law refers to all listed companies and 

also state-owned firms.  

 

The effects of the law appear to be visible. Compared to 2012, when the law still 

needed to be applied, the presence of women in boards is almost three times as 

much. Moreover, the number of firms featuring at least one women in the BoD 

passed from being two third in 2011 to almost the totality of the Italian firms at the 

end of 2016 (Consob, 2016). Because of his nature and sanctions, the Golfo-Mosca 

law seems to be among the most rigid provisions across the European Union.  
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On a softer provision level, it is relevant to consider the example of United Kingdom. 

From 2010 on, the UK Corporate Governance Code states that the search for board 

candidates should be done, and appointments made, with regard for the benefits of 

diversity of the board (UK Corporate Governance Code). However, the nature of the 

provision does not present any mandatory criteria. Following the increasing interest 

on the subject, in February 2011 Lord Davies of Abersoch set several voluntary 

targets for the boards of FTSE 350 companies, including that FTSE 100 boards 

should aim to have a minimum of 25% female representation by 2015. Since the 

corporate sector responded favorably, this target has been largely achieved. 

Therefore, in 2015 the Davies Review recommended a voluntary target of 33% 

gender diversity on FTSE 350 boards by 2020 (Allen&Overy, 2012). UK has then 

achieved the fifth highest gender diversity on its boards in Europe, with 

representation of women more than doubling since 2011. Furthermore, there have 

been 550 new female appointments in the last four years (Goyal et al., 2018).  

 

As for Germany, they did not have any kind of regulation on the subject till 2015. 

Only then, the “Act on Equal Participation of Men and Women in Leadership 

Positions in the Private and the Public Sector”, better known as “Gender Quota Act”, 

introduced a mandatory 30% quota for the underrepresented sex on non-executive 

boards (“Fixed Gender Quota”), in one-tiered board structures, meaning 

administrative boards of listed corporations that are subject to co-determination. 

Together with this fixed quota system there is an individual quotas system, which 

basically states that companies are free to set their individual targets for the 

composition of the boards (Prat, Mueller, & May, 2016). 
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3. Literature Review 

 

3.1 Board quotas and their effectiveness 

 

Despite the commitment toward the gender gap in corporate management boards, 

and the evidence on the effectiveness of legislative instruments in limiting it, the 

political and economic contribution of women is still not satisfying in several nations, 

even in the areas and professions where they lead in terms of numbers. The 

European Commission (2018) reports that women, who represent half of the 

population in Europe, are underrepresented in decision-making positions in politics 

and in business and their salaries are on average 16% less than men salaries. 

According to the Gender Equality Index published by EIGE, women can only develop 

to a certain step in their careers before facing a glass ceiling (Lelleri et al., 2017).  

 

According to the Gender Balance on Corporate Boards report, in 2016 women had 

failed to attain equal representation on corporate boards. In fact, on average, only 

23.3% of the board members of the largest publicly listed companies in Europe were 

women (European Commission, 2016). 

 

Although this represented an increase of 0.6% points from 2015, only ten countries - 

France, Sweden, Italy, Finland, the Netherlands, Latvia, Germany, the United 

Kingdom, Denmark and Belgium – show a presence of women that accounts for a 

minimum of 1/4 of board members. Even in politics, in 2016 women had reached 

37.3% of the members of the European Parliament, but in 2017 this figure has 

slightly decreased until 36.1%. Furthermore, in 2017 women accounted only for 16.9 

% of leaders of major political parties (European Commission, 2018).  

 

Therefore, to address our research question, it is important to gather evidence and 

opinions concerning whether the introduction of hard provisions is the best way to 

reduce gender imbalance.  

 

Some scholars address the tensions moving countries to introduce a mandatory 

instrument to regulate the female presence, even by identifying the main stimuli: the 
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institutional one, connected to political ideologies, the stakeholder one, focused on 

legitimacy in terms of meritocracy and ethics, and the social capital one, related to 

the outcomes of implementing quotas for society, organizations, and individuals 

(Sealy & Terjesen, 2016). 

 

According to P. Kumar and A. Zattoni (2016), the reasons that push companies to 

introduce gender quotas belong to two main explanations: the business case and the 

individual and social justice rationale. The first one relates to the belief of creating a 

more diverse - and therefore stimulating - environment that can positively affect the 

corporate decision-making process. The second one claims instead that women 

represent about half of the total population and so they should occupy half of the 

board seats. 

 

On the same path, Aguilera et al., argue that the presence of gender quota in a 

certain country is not accidental, highlighting three institutional factors driving the 

process. In particular, they identify the main reasons in the presence of welfare state 

provisions, left-leaning political government coalitions, and path- dependent policy 

initiatives for gender equality in the public and in the corporate world. The level of 

influence toward gender quotas is different according to how many of these elements 

a country has (Terjesen et al., 2014). 

 

According to these different explanations provided, it is perhaps possible to explain 

why some countries have decided to introduce the quotas, while others still do not 

concretely approach the debate. The scepticism toward a mandatory instrument to 

enforce an equal representation of women in decision-making positions takes 

different forms and motivations. Mainly, researchers argue the implementation of 

quotas creates negative results in the quality of the board members which result in 

negative financial performances for the firm (Mínguez-Vera & Martin, 2011; Adams 

R., Ferreira, 2009).  

 

Starting from the unsatisfying composition of the board and its characteristics, they 

argue this is supposedly caused by the constraints firms have when choosing the 

board members among a restricted pool of candidates, which substantially differ from 

their usual male-dominated pool. This is based on the belief that males’ and females’ 
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attributes diverge and therefore their impact on the decision-making process of a firm 

will diverge too. (Hillman, Cannella and Harris 2002). Furthermore, economists are 

often questioners of the efficiency of a regulatory approach in corporate governance. 

In fact, they stress that this kind of method does not differentiate among different 

business models and corporate governance necessities; on the contrary, it 

represents a strong uniformed restriction for companies (Adams, Hermalin, & 

Weisbach, 2010). 

 

Other researchers question the effectiveness of the quotas regime, defining it as only 

formal. They refer to the “Golden skirts” phenomena, meaning the appointment of the 

same woman to multiple boards and, thus, to a false expansion of the pool of women 

reaching the top management team. This would also mean less time and effort spent 

by these women to serve the single boards in which they are appointed - and 

therefore a less effective decision-making process (Govotsos, 2017).  

 

Following the qualitative aspects of the board, one of the biggest concerns is 

represented by its relationship with the corporate financial performance. In fact, 

although Pucheta-Martinez et al. report that female directors show qualitative 

improvements in the corporate environments – such as a stronger commitment 

toward boards meetings and a better preparation – the effects on performance 

appear to be negative (Pucheta-Martínez & Bel-Oms, 2014).  

 

There are several empirical researches showing the existence of a negative 

correlation between the increase in the number of women and companies 

performance (Adams R., Ferreira, 2009) and (Mínguez-Vera & Martin, 2011). Also, 

Smith et al. (2006) find an adverse correlation between gender diversity in the board 

and gross profits to sales for a sample of Danish firms. However, they do not report a 

statistically significant relationship between board gender diversity and several other 

accounting measures of financial performance (Smith et al., 2006). 

 

When considering the European scenario, Comi et al. (2016) use several measures 

of performance to assess the effects of the introduction of quotas, discovering that 

gender quotas have a negative impact on value added per employee and on firm 

profitability, while a positive one on employment and TFP. However, they stress that 
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the results hide wide heterogeneity across countries, with more positive effects on 

productivity in Southern European countries than in Continental ones (Comi, 

Grasseni, Origo, & Pagani, 2016). Differences can also appear among different 

industries (Hodson & England, 1986).   

 

Also outside Europe the theme has been touched: Dankwano et al. (2018) prove that 

the increasing number of female directors has a negative significant impact on 

accounting-based returns such as ROA. However, they find a positive correlation 

with ROE, which witnesses the controversy of the effects of the law upon financial 

results (Dankwano & Hassan, 2018). 

 

This leads to the positive impacts – both in terms of effectiveness and performance - 

the quotas appear to have according to many other studies. In fact, on the contrary of 

what has been stated previously, Reb et al. (2016) argue that the quota law is the 

most effective instrument to open the boards to new women candidates (Rebérioux & 

Roudaut, 2016), although a positional segregation – and therefore pay level 

discrepancy - is still present (Melamed, 1996). Furthermore, the quotas seem to 

introduce a favorable reorganization of the board, which appears to be well received 

by the market. Therefore, not only the quotas are a proper instrument to reach the 

expected proportion of men and women, but they contribute to a proper redistribution 

of characteristics among the board members (Ferrari et al., 2016). 

 

Smith et al. (2006) claim that the positive impact of women in top level of 

corporations depend on the qualifications of female top managers. In fact, using a 

panel of data for the 2500 largest Danish firms during an eight years period, they 

show the positive correlation between women presence and firms performance 

(Smith et al., 2006).  

 

Also in the US context, Carter et al (2003) find a significant positive relationship 

between the share of minority directors on the board and Tobin’s Q, although they 

also consider minorities in terms of ethnic differences (Carter et al., 2003). 

 

Some researchers witness the positive correlation between gender quotas and firm’ 

performance, only when some other factors are present. For instance, Dezdo et al. 
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(2011) argue that through the improvement of managerial performance, gender 

quotas improve firms’ performance. They use a 15 years’ panel of data of the S&P 

1500 firms to prove that female representation in top management improves firm 

performance when the firm is focused on innovation (Dezso & Gaddis Ross, 2011). 

 

Post and Byron (2014) develop and assess a contingency model of female 

representation on boards and firm financial performance that studies country-level 

factors that may improve or reduce the impact of female board representation on firm 

performance. They find out that the presence of women is positively related to 

accounting returns - and that this relationship is more positive in countries with 

stronger shareholder protections (Post & Byron, 2014). While they did not find any 

significance on the impact of female presence on stock market performance, Profeta 

et al. (2016) identified also a positive reaction of the market to the announcement of 

the introduction of gender quotas (Profeta et al., 2016). 

 

However, many other studies find no or inconsistent evidence for a relationship 

between female presence and firms’ performance. On this point, Carte et al. (2003) 

argue that the variegated outcomes result from concentrating on periods when 

boards were largely irrelevant (Carter et al., 2003). Furthermore, the majority of 

studies also suffer from some shortcoming and limitations. First of all, several studies 

failed to consider the unobservable heterogeneity given by contingencies factors or 

intermediary mechanisms that can influence the relationship (i.e. the role of the 

national context, etc.). Also, the direction of causality is often a significant issue, 

opening the possibility for the existence of a reverse causality (Smith et al., 2006) 

and (Adams & Ferreira, 2009). 

 
 

3.2 Gender characteristics 

 

A firm’s conduct and performance are to a large extent a function of its corporate 

leadership team, which is the protagonist of most of the firm’s strategic and 

organizational decisions. Therefore, anything that improves the composition and 

tasks of the directors should accordingly improve firm performance (Dezso & Gaddis 

Ross, 2011). 
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The reasons why diversity should improve the decision-making of the company are 

numerous. Carter et al. (2003) indicate several positive propositions from a “business 

case perspective”, stating the importance of having a diverse board. Among them, 

they first suggest that heterogenous groups lead to a better understanding of the 

marketplace by being a better mirror of the market, since the latter is getting more 

and more diverse. This would allow the company to better understand its customers 

and ensure greater adaptability to changes in consumption trends. Moreover, they 

relate diversity to a greater incentive to innovate and problem-solving (Carter et al., 

2003).  

 
On the same path, Dezso et al. (2011) confirm that a more diverse group proposes 

an increment of opinions and information, making the board able to take more 

informed and conscious decisions. In fact, women are expected to stimulate a 

broader discussion among board members (Dezso & Gaddis Ross, 2011).  

 

Boards diversity is also considered to have a positive impact on the company’s 

image. Representing a strong competitive advantage, this can affect consumers’ 

behavior and therefore company performance (Smith et al., 2006). Furthermore, it 

diversifies the pool of talents and abilities (Profeta, 2017). 

 

The positive influence of diversity can also be explained through the agency theory 

and the resource dependency theory (Gregory-Smith, Main, & O’Reilly, 2014). While 

raising questions and stimulating discussion in the board, women might result in 

more active monitors. Moreover, they are supposed to maximize firms’ access to 

critical resources through their skills, aptitudes and abilities, which differ from the 

male directors ones (Boubaker, Dang, & Nguyen, 2007).  

 
Following the perceived differences between males and females on the board, it is 

relevant to touch the theme of the different characteristics between genders. 

Considering values as the most solid measure, Adams and Funk (2012) use them to 

predict whether and how corporate performances change as the portion of women in 

boards increases. They provide evidence of existing gender-based differences, 

attributing variances in firms performance to intrinsic differences between women 

and men (Adams & Funk, 2012). 
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Going farer, many arguments against board diversity are present in the literature. As 

stated before, a more diverse board may mean a higher level of discussion and 

confrontation. In fact, it might be the case of an excessive diversity in the board that 

leads to slower and less effective decision-making processes. This aspect can be 

seen as an obstacle to communication or reciprocal understanding inside the board 

of directors (Pringle, 2008). Diversity may also negatively impact social cohesion and 

thus employee satisfaction (Dezso & Gaddis Ross, 2011). 

 

Another major fear when encouraging gender balance in decision-making positions is 

the scarcity of women qualified enough to held top positions in the firm. The concern 

is about having figures as “quota-fillers” who do not have the right skills as directors, 

included only as members of the board to reach the pre-established quota. This 

would generate the so-called "trophy director phenomenon" or "golden skirt effect" 

(Terjesen et al., 2014). 

 

However, Profeta (2017) argues that there should not be high concerns about 

meritocracy, not only because women in developed countries are usually highly 

educated, but also because the openness to women in the boards selection process 

would mean higher competition and therefore higher standard and results of the 

selection (Casarico & Profeta, 2008) and (Profeta, 2017).  

 

However, according to the Tokenism Theory, when in a group there is an 

underrepresented group, this one will have negative effects on the all crowd. This is 

because the underrepresented group – women in our case – will become be 

legitimate to be there as representative of the minority, and not as individuals or 

according to their competences. Furthermore, they will tend to find obstacles in 

showing their point of view because of the high pressure and influences used by the 

majority (Ryan et al., 2012). 

 

Having said so, although there have been some researches on the relationship 

between female representation and corporate outcomes, the aim of this study is to 

propose a comparison between three different European countries with three 

different level of strength in their gender legislation.  
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In order to fulfil this objective, this investigation is based on data related to financial 

variables and a gender diversity indicator represented by the proportion of women in 

boards, in order to capture boards’ diversity dynamics throughout a ten years period. 

For this purpose, Italian, English and German listed companies have been selected, 

to have three examples of three different approaches toward gender quotas. In the 

following section, the sample will be deeply described.  
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4. The Data 

 

4.1 The sample 

 

The data used are focused on Italy, United Kingdom and Germany and they consider 

listed companies in the period 2008-2017. The reasons for choosing this selection of 

countries and this time span are several. First, the motivations for choosing these 

three European countries are based on the need to create a sample constituted by 

three countries with three different situations in terms of quota legislation: Italy, 

affected by mandatory gender quotas from 2012 on, and a control sample composed 

by United Kingdom, where companies have the freedom to choose their gender 

behaviour under a system of recommendations, and Germany, where companies did 

not have any restrictions until 2016.  

 

Second, the decision of a ten-year period gives us the possibility to monitor firms’ 

behaviour over time, allowing us not only to observe firms before and in the short 

term after the quotas, but also to observe the medium - long-term effect that quotas 

produce. Furthermore, the choice to limit the research on ten years was forced by the 

data constraint generated by Orbis (Bureau van Dijk).  

 

The reason why Italy was chosen as the main focus of quotas is basically the 

possibility to observe the effects on a medium-long time span, since quotas were 

introduced in 2012, and this let us analyse the situation in the presence and absence 

of quotas. Furthermore, Italy is a country which appears to have done an important 

improvement in terms of gender representation, therefore it becomes relevant to see 

the relation of it with the introduction of the mandatory legislation.  

 

Since the Italian “Golfo-Mosca” law becomes effective in the first election of the 

board following the introduction of quotas, the Italian listed firms were divided into 

three main clusters, depending on when their new board of director was elected in 

the after-quota period - as done in previous studies (Profeta et al., 2016). The 

clusters were divided as follow: the first one contains firms that elected their board in 
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2013; the second one is for those who replaced it in 2014 and the third one in 2015. 

This partition was key to define the moment when the law could show its effects and 

therefore to create an instrumental variable for the purpose of this research. 

 

The analysis was then extended to other two countries because, while Italy alone has 

already been deeply studied (Profeta et al., 2016), there is no evidence of the 

comparison between three countries facing three difference legislation environment 

such as those.  

 

Only listed companies were considered in the three countries because the gender 

quota law only applies to this kind of firms. Moreover, a wider amount of information 

was available, due to disclosure requirements.  

  

The choice of proposing Germany and United Kingdom is also meaningful: from 2012 

on, in Europe the most significant developments in terms of gender representation 

have mainly occurred in countries where binding legislation has already been 

adopted, such as France, the Netherlands and Italy, or where there has been a 

widespread public and media discussion, such as Germany and the UK (European 

Commission, 2013). In particular, English boards are an interesting subject of 

research on board diversity since UK has the fifth gender diversity on its boards of 

PLCs (Goyal et al., 2018). Therefore, analysing the relation between performance 

and gender representation in those countries appeared to be meaningful. Also for 

these two countries, the decision to focus the attention only on listed countries was 

made for consistency reasons with the Italian case. 

 

The final dataset comprehends 1453 listed firms. Since the choice was to study only 

companies with all the measured financial data available - for uniformity reasons - the 

amount of companies treated in this study is lower than the real number of Italian, 

German and English listed firms all together. The panel gives extensive information 

on the firms and the characteristics of the board members and thus gives the chance 

to use panel estimators and controls for causality.  
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Two main groups of data have been collected using different sources depending on 

the country and on the type of figures remarkable for the objective of the analysis: (1) 

firm level data, (2) individual data.  

4.2 Firm level data  

 
Different kinds of data were obtained, with a main focus on different economic and 

financial information related to the performance of the firms of the three investigated 

countries. Data were collected for a ten-years period (2008-2017), mainly using Orbis 

(Bureau van Dijk), the database of comparable financial and business information on 

Europe’s biggest 500000 public and private companies by assets. The total amount 

of observations was around 1450 listed companies. 

 

The final dataset presents the following data for each considered company 

(information refer to end of December, when the budget is closed): name of the 

corporation, company ID, city of registered office, primary code national industry 

classification of the company (NACE REV. 2), Bureau van Dijk independent indicator, 

operating revenues (thousands of euro), return on equity (P/L before taxes), total 

assets (thousands of euro), number of employees, profit margin (%). 

 

Firm level data, with a specific attention to financial results, will be used to evaluate 

the connection between an increase in gender representation given by the 

introduction of quotas and firm performance.  

 

For every Italian firm, the board election data was gathered consulting the Corporate 

Governance section of the company’s website. When there was not this information, 

the convocation notice of the shareholder meeting for the board election in the official 

journal of record was consulted.  

 

Data linked with the sector of each firm have been gathered as well from Orbis and 

harmonized using the universal categories of the NACE code (statistical classification 

of economic activities in the European Community). Through the use of the ATECO 

code, different clusters of firms sectors were investigated (Istat, 2009). 
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4.2.1 Descriptive statistics  

 

Tables 4, 5 and 6 show summary statistics for Italian, English and German firms’ 

outcomes. 

 

Year Log (Profit 
margin) 

Log (Operating 
revenues) ROE (%) Number of employees Log (Tot 

Assets) 

2009 1,7706 12,5241 -1,1220 5590,099 13,1089 

2010 1,7520 12,5107 -1,7335 5446,942 13,1410 

2011 1,8090 12,5352 -2,6732 6702,524 13,3784 

2012 1,9468 12,5077 -1,0367 6384,931 13,3400 

2013 1,7836 12,2942 -4,0623 6088,802 13,1850 

2014 1,9361 12,1035 -0,5678 5423,757 12,9880 

2015 1,9752 11,9965 -1,6339 5138,366 12,8608 

2016 2,0587 11,912 1,8618 5087,309 12,8288 

2017 2,2254 12,1838 5,3679 5002,329 13,0193 
 
 
Table 4: Summary statistics, Italian firms’ characteristics 

 
Notes: Averages of Italian listed companies’ characteristics over the period 2009-
2017.  
Variables are built as follows:  
- Log (Profit margin), Log (Operating revenues) and Log (Total Assets): they are the 
yearly averages of the logarithms of profit margin, operating revenues and total 
assets in thousands of Euro of the considered firms; 
- ROE: it represents the yearly average Return on Equity in percentage of the 
considered companies; 
- Number of Employees: it is the yearly average number of employees of the 
companies taken into consideration.  

 

 
Year Log (Profit 

margin) 
Log (Operating 

revenues) ROE (%) Number of employees Log (Tot 
Assets) 

2009 1,9060 10,6836 -8,1112 5884,673 11,1865 

2010 2,0564 10,7929 -1,2029 5757,935 11,3088 

2011 2,1453 10,8842 -5,2804 6074,364 11,3962 

2012 2,0702 10,9013 -5,5851 5877,571 11,3579 

2013 2,1604 10,8015 -4,8857 5651,211 11,4432 

2014 2,1704 10,7654 -5,9002 5472,219 11,5726 

2015 2,1839 10,7911 -10,0071 5240,565 11,6807 

2016 2,1937 10,7886 -7,819 5236,504 11,6684 

2017 2,3113 11,0019 -5,6746 5644,189 11,9045 
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Table 5: Summary statistics, English firms’ characteristics 

 
Notes: Averages of English listed companies’ characteristics over the period 2009-
2017.  
Variables are built as follows:  
- Log (Profit margin), Log (Operating revenues) and Log (Total Assets): they are the 
yearly averages of the logarithms of profit margin, operating revenues and total 
assets in thousands of Euro of the considered firms; 
- ROE: it represents the yearly average Return on Equity in percentage of the 
considered companies; 
- Number of Employees: it is the yearly average number of employees of the 
companies taken into consideration.  
 
 
 
 
 

Year Log (Profit 
margin) 

Log (Operating 
revenues) ROE (%) Number of employees Log (Tot 

Assets) 

2009 0,8420 13,2892 -8,872 20851,000 13,8397 

2010 1,7640 13,0937 7,93 17408,500 13,8905 

2011 2,1336 13,8541 18,6575 22099,800 14,5903 

2012 1,9164 13,9205 15,88 23471,800 14,7239 

2013 1,9295 14,0081 15,2775 22392,600 14,7524 

2014 2,0549 13,6786 16,6325 19822,170 14,3433 

2015 2,1062 14,0493 10,4575 23983,400 14,3659 

2016 1,8955 14,0945 11,7725 20172,500 14,3665 

2017 1,9955 14,1555 11,9875 20308,330 14,3972 
 

 
Table 6: Summary statistics, German firms’ characteristics 

 
Notes: Averages of German listed companies’ characteristics over the period 2009-
2017.  
Variables are built as follows:  
- Log (Profit margin), Log (Operating revenues) and Log (Total Assets): they are the 
yearly averages of the logarithms of profit margin, operating revenues and total 
assets in thousands of Euro of the considered firms; 
- ROE: it represents the yearly average Return on Equity in percentage of the 
considered companies; 
- Number of Employees: it is the yearly average number of employees of the 
companies taken into consideration.  
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While considering the entire sample of data, without a panel aggregation by 

companies, we can do some considerations. The mean has been calculated for all 

the collected variables and either across the observations before and after the 

introduction of the reform. Using the logarithm of the total assets as a proxy for the 

size of the firms, we can see that German companies appear to be bigger, followed 

by Italian and English ones. Also considering the number of employees, Germany is 

outperforming, followed by Italy and United Kingdom.  

 

As for performance measures, it results that English firms on average better perform 

than Italian and German firms when we consider the profit margin as a reference. 

However, if we take into consideration the average operating revenues, German 

firms appear to perform better. Furthermore, Germany shows better results when 

considering the accounting measure of ROE and the number of employees, looking 

at this last metric as a measure of firms’ performance. Common to the three 

countries is the increasing trend of the measures of financial outcomes, but it is 

important to remind that more representative analysis and accurate considerations 

will follow (when considering also firms’ fixed effects).  

 

 

4.3 Individual data  

 

Using Orbis (Bureau van Dijk) and integrating the information with the personal 

LinkedIn pages and CVs of the directors, the final number of directors considered is 

of around 8000 individuals in the period taken into consideration. In fact, especially in 

the case of German and English listed companies, given the large number of missing 

data, we have fulfilled figures consulting other sources of information such as 

corporate governance relation reports of each firm, CVs and professional LinkedIn 

pages. 

 

For each director, for the three countries, the information gathered are the following: 

name and surname, gender, age, nationality, job title, election date and resignation 

date. When gender was not available, and names were ambiguous, a photo of the 

person was found to properly assess the gender. Orbis (Bureau van Dijk) provided a 

quite complete picture of the comings and goings in the boardroom. However, in 
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some cases, the start or the end date of each director’s period of office was not 

recorded; therefore, Corporate Governance reports were investigated. 

 

 

4.3.1 Descriptive statistics  

 

Tables 7, 8 and 9 show summary statistics for Italian, English and German firms’ 

boards, for the years 2009-2017, organized as follows: 

- Yearly average number of board members of the companies taken into 

consideration divided in total, women and men representatives; 

- Yearly average proportion of women (number of women divided by total number of 

members) on boards of the firms taken into consideration; 

 

 
Year Number of Board members Number of Women Number of Men Share of Women 

2009 6,8880 0,2656 1,2623 6,3157 

2010 6,9346 0,3705 16.066 8,7648 

2011 6,9226 0,5377 2,3016 11,5834 

2012 6,7258 0,8492 3,7704 13,6515 

2013 6,7535 1,5082 6,8525 15,1434 

2014 6,6789 2,1574 10,3344 17,6387 

2015 6,6007 2,9738 14,3541 20,3303 

2016 6,4821 3,341 15,7115 23,0373 

2017 6,4600 3,4525 16,2886 23 
 
Table 7: Summary statistics, Italian boards’ characteristics 

Notes: averages of average board characteristics of Italian listed companies over the 
period 2009-2017.  
Variables are built as follows:  
- Number of board members: it is the yearly average number of people in the board 
of directors of the considered companies, divided in the two following columns 
according to the average number of women and average number of men;  
- Share of women: it represents the yearly average proportion of women (number of 
women on board/ total number of board members) in the board of the considered 
companies. 
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Year Number of Board members Number of Women Number of Men Share of Women 

2009 5,8898 0,79 5,091 10,5572 

2010 11,0573 0,8563 5,3976 11,0573 

2011 11,5120 0,8928 5,6173 11,5120 

2012 11,7765 0,9255 5,9054 11,7765 

2013 12,2543 0,9955 6,3596 12,2543 

2014 12,5747 1,105 7,0491 12,5746 

2015 13,3325 1,2025 7,729 13,3325 

2016 13,6731 1,2792 8,2978 13,6731 

2017 14,0166 1,3396 8,7833 14,0166 

     
Table 8: Summary statistics, English boards’ characteristics 

Notes: averages of average board characteristics of English listed companies over 
the period 2009-2017.  
Variables are built as follows:  
- Number of board members: it is the yearly average number of people in the board 
of directors of the considered companies, divided in the two following columns 
according to the average number of women and average number of men;  
- Share of women: it represents the yearly average proportion of women (number of 
women on board/ total number of board members) in the board of the considered 
companies. 
 
 
 
 

Year Number of Board members Number of Women Number of Men Share of Women 

2009 7,4700 0,2857 4,2857 2,3185 

2010 7,3545 0,2857 4 2,5971 

2011 8,2165 0,4285 3,5714 6,2571 

2012 8,3413 0,5714 4,2857 7,0614 

2013 8,3716 0,7143 5,5714 10,3271 

2014 8,0986 1,2857 6,2857 15,9300 

2015 8,2807 1,5714 6,5714 14,5785 

2016 7,9512 1,8571 7,8571 19,7100 

2017 7,8107 2,4286 9,8571 19,5157 
 
Table 9: Summary statistics, German boards’ characteristics 

Notes: averages of average board characteristics of German listed companies over 
the period 2009-2017.  
Variables are built as follows:  
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- Number of board members: it is the yearly average number of people in the board 
of directors of the considered companies, divided in the two following columns 
according to the average number of women and average number of men;  
- Share of women: it represents the yearly average proportion of women (number of 
women on board/ total number of board members) in the board of the considered 
companies. 
 

 

 

From these figures, considering the entire sample of data, without a panel 

aggregation by companies, we can do some considerations. It can be seen that 

Italian and German boards are on average smaller than English boards. 

Furthermore, while United Kingdom present an increase in the number of board 

members during the considered period, Italy and Germany show a weak but 

decreasing trend.  

 

Furthermore, taking a look at the share of women, it is interesting to see that, 

although before 2011 (year in which the gender quota debate started in Italy), United 

Kingdom was better performing in terms of gender representation, after the 

introduction of the law, Italy overtook United Kingdom. In fact, the latter is quite far to 

reach the proportion of women present in Italy. A similar consideration can be made 

for Germany: although a common increasing trend of the proportion of women in the 

three countries, German boards are still not reaching the percentage of females 

mandated by the law in different European countries (see table 2).  
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5. Part I: OLS linear regressions  

 
In this section we analyse the relationship between the presence of women on 

boards of directors and companies’ financial outcomes, without considering the 

existence of gender quotas. In fact, the objective is to understand whether there is a 

relationship between female representation and companies’ results – and what 

direction this relationship takes.  

 

In this phase, following the majority of researchers, we have considered the following 

measures of firms’ performance: the logarithm of operating revenues, the logarithm 

of profit margin, ROE and the logarithm of the number of employees. Given the time 

span considered, we are not only able to assess the short-term effects after gender 

quotas, but also some medium-long terms results.  

 

We have considered the whole sample, made of Italian, English and German listed 

companies, to gather a more comprehensive overview of the relation between 

women on boards and companies’ financial performance.  

 
 

5.1 Methodology  

 

In order to estimate the effect of the female presence on boards of directors on firms’ 

performance of Italian, English and German listed companies we have run different 

OLS linear regressions. Our null hypothesis to test was that there is no significant link 

between a firm’s performance and the presence of women on its board of directors. 

Furthermore, it seemed relevant to see if the negative correlation – found in previous 

research – could be confirmed or not (Bertrand, Black, Jensen, & Lleras-muney, 

2017). 

 

The choice of a panel data methodology (therefore using a dataset with 

performances detected across time) was made to escape any unobservable 

heterogeneity that there may be among the companies in the sample. In fact, it could 

be the case that unobservable heterogeneity causes bias in the coefficients because 

of a correlation with the explanatory variables; in order to avoid this inconvenient, we 
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have carried out the OSL regressions with fixed effects. The panel data approach 

also consented to resolve potential problems of heteroskedasticity. This test will be 

mentioned, together with the multicollinearity and other tests, in the robustness 

analysis reported in section 5.3. The variables that have been used in this analysis – 

and also in the following ones – are winsorized, in order to eliminate the distorted 

effect caused by outliers.  

 

To determine whether exists and the nature of the relationship between female board 

membership and firm performance we have estimated the following model: 

 

Fixed effects OLS linear regression has been estimated trough the following 

equation:  

 

Yi,t = α + β share of womeni,t + ∑ γ controlsi,t +  θi + τt + εi,t                                    (1) 

 

Where: 

 

- Y is the outcome exemplified by the different measures of performance, for each 

firm i and year t, where t goes from 2009 to 2017; 

- Share of women is the independent variable exemplified by the percentage of 

women on boards, for the year t; 

- Controls are the variables that can affect the measure of performance, used as 

controls in this regression: total number of board members and logarithm of total 

assets. 

- εi,t is a random error with normal distribution;  

- θi and τt represent firm and year fixed effects respectively; 

- γ is the coefficient of the controls; 

- β is the parameter of interest; 

 

As it can be seen, to the basic regression with a single independent variable (i.e. 

share of women), we have decided to add some control variables, following previous 

investigations on the theme. In particular, we have used the logarithm of the total 

assets to control for firm size and the total board size as a further control.  
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Moreover, for both equations we control for year, country and sector through 

appropriate dummy variables.  

 

To verify if fixed or random effects were the most appropriate, we have run a 

Hausman test. The Hausman test basically investigates the equality of the 

coefficients of both the fixed effects estimations and the random effects estimations. 

The null hypothesis is that the coefficients of both models are similar. If this 

hypothesis is rejected, the coefficients will significantly differ from each other, with 

only the fixed effects being consistent. In our case, we were able to reject the null 

hypothesis (level of significance < 0.05), therefore we have focused on fixed effects 

estimations. Fixed effects are also recommended since our objective is to analyse 

the effect of a variable which varies over time. Furthermore, Adams and Ferreira 

(2009) use firm fixed effects in their analysis and they prove that firm fixed effects 

have a significant impact on the results.  

  

 

5.2 Main results  

 

Table 10 shows the results of the OLS linear regressions of the share of women on 

the different measures of performance, carried out on the entire sample with and 

without fixed (FE) effects. Considering the regression without fixed effects, and the 

first measure of performance taken into account (i.e. logarithm of profit margin), the 

model shows that a growth of 1% in the share of women on boards increases the 

logarithm of profit margin by 0.0389 with 5% level of significance. 
 
  Dependent variable 

 Log(profit margin) Log(Oper. revenues) ROE Log(Empl) 
Fixed Effects   Yes  Yes   Yes   Yes 

Share of women 0.0389*
* 0.0042** 0.0013 0.0013 0.0711 0.0213 0.0011 0.0013 

 (2.97) (2.72) (1.15) (1.08) (1.20) (0.775) (1.27) (1.43) 

Log(total assets) 0.0416*
* -0.0510 0.8489*** 0.7392*** 10.3511*** 17.9690*** 0.6091*** 0.5225*** 

 (3.08) (1.07) (31.63) (15.87) (15.47) (7.73) (30.91) (18.83) 
Tot members -0.0016 -0.0013 0.0083*** 0.0036 -0.2367* 0.0865 0.0057** 0.0024 

 (-0.63) (-0.46) (3.49) (1.45) (-2.38) (0.77) (3.06) (1.24) 

Constant 19882 2.7331*** 1.2369 2.0779*** -
113.6124*** -212.1204*** 0.2025 -0.3710 

 (4.57) (4.58) (1.39) (3.73) (-6.75) (-7.72) (0.23) (-1.13) 
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Year dummy Yes Yes Yes Yes Yes Yes Yes Yes 
Sector dummy Yes Yes Yes Yes Yes Yes Yes Yes 
Country dummy Yes No Yes No Yes No Yes No 
Number of 
observations 5891 5891 9555 9555 9861 9861 9236 9236 
Number of 
groups 
R2 

1167 
 

0.07 
1167 

  
1539 

 

0.72 
1539 

  
1602 

 

0.16 
1602 

  
1434 

 

0.73 
1434 

  

                  
Prob > chi2  0.0000   0.0000  0.0000  0.0000   
Chi2(22) 179.42   2238.52  346.16  2113.55   
F Test   2.73  36.39   8.80   49.85 
Prob > F   0.0026  0.0000   0.0000   0.0000 

 

 

Table 10: Panel data OLS regression on the entire sample, effect on firm’s 
performance 

 
 

On the contrary, when employing either the logarithm of the operating revenues, or 

number of employees or ROE as dependent variables, the relation seems to lose its 

significance. However, there is no evidence of the negative impact.  

 

In conclusion, the majority of the analyses performed and described in this section 

show that we can exclude the presence of any negative correlation between female 

presence and firms’ performance. Furthermore, when considering profit margin as 

financial outcome, with sufficient level of significance the presence of women on 

boards positively affects the financial performance of the companies of our sample. 

In fact, when using this metric, we can disregard the null hypothesis under test, 

namely that there is no significant link between a company’s performance and the 

share of women on the board of directors. 

 

However, the problem when running OLS linear regressions is that the findings are 

faced by some important limitations. First of all, there is the chance that these 

analyses do not consider firm’s specific traits which impact firms’ outcomes beyond 

the share of women.  

 

Furthermore, the problem of endogeneity may occur. Therefore, in order to prove that 

the direction of causality between firm’s performance and share of women in 

leadership positions (Smith at al., 2005) is coherent with our research question, it is 

essential to prove that there is not an inverse relation of the causality, meaning that 
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firms with good financial performance are the ones keener to employ more female 

directors. In order to address this last issue, in the next sections we will run an 

intention to treatment analysis, and instrumental variable approach and a difference-

in-difference estimation method.  

 
 

5.3 Robustness checks  

 

In this section we have mentioned several robustness checks to the main analyses 

performed. 

 

First of all, multicollinearity checks have been performed. We have run the 

Pearsons’s correlation test (Tables 11a, 11b, 11c, 11d). All the correlation 

coefficients are quite low, thus meaning there is no correlation. Exceptions are 

represented by the logarithm of total assets and the total number of board members, 

which are quite high (always around 0.5). Therefore, it seems of value to investigate 

it more using the VIF test in the next paragraph. 

 
 
 

  Share of 
women 

Log 
(Total 

assets) 
Log (Profit 

margin) 
Tot 

members 

Share of 
women 1    

Log (Total 
assets) -0.0490 1   

Log (Profit 
margin) 0.0224 0.1196* 1  

Tot 
members 0.0431 0.5249  0.0573 1 

 
 

  

Share 
of 
women 

Log 
(Total 
assets) 

Log (oper 
revenues) 

Tot 
members 

Share of 
women 1    

Log 
(Total 
assets) 

-
0.0153  1   

Log (oper 
revenues) 0.0043 0.8283* 1  

Tot 
members 0.0606 0.5098* 0.4611* 1 

 
 
  Share Log ROE Tot 
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of 
women 

(Total 
assets) 

members 

Share of 
women 1    

Log 
(Total 
assets) 

-
0.0003 1   

ROE 
 

0.0150  0.3664* 1  

Tot 
members 0.0591 0.5231* 0.1426* 1 

 
 

  

Share 
of 
women 

Log 
(Total 
assets) 

Log 
(number 
of empl) 

Tot 
members 

Share of 
women 1    

Log 
(Total 
assets) 

-
0.0060 1   

Log 
(number 
of empl) 

-
0.0089 0.8270* 1  

Tot 
members 0.0546 0.5198* 0.4656* 1 

 
 
Table 11a, 11b, 11c, 11d: Pearsons’s tests 

 
Notes:  Tables reports Pearsons’s correlation coefficients. * Coefficient greater than 
10%. 
 

 

For reasons of completeness, we also have run the VIF test. The VIF tests - table 

12a, 12b, 12c, 12d - show that the main variables used to run the regression do not 

suffer from multicollinearity. In fact, after having performed the variance inflation 

factors (VIF) method, the independent variable share of women and the control 

variables - logarithm of total assets and total members - it results that the variables 

are not highly correlated and therefore do not suffer from multicollinearity. This 

means that results are not biased by the presence of multicollinearity among the 

variables. In fact, all samples present an average VIF lower than 5, and all variables 

reported exhibit a VIF lower than 5. 

 
 

Variable VIF 

Share of 
women   
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Log (profit 
margin)  1.01 
Log (Total 
assets)  1.40 
Tot 
members  1.38 

Mean VIF  1.26 

  

  

  
Variable VIF 

Share of 
women   
Log (oper 
revenues)  3.21 
Log (Total 
assets)  3.41 
Tot 
members  1.36 

Mean VIF  2.66 

   

   
Variable VIF 

Share of 
women   

ROE  1.16 
Log (Total 
assets)  1.56 
Tot 
members  1.38 

Mean VIF  1.37 

   

   

   
Variable VIF 

Share of 
women   
Log 
(Number 
of empl)  3.18 
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Log (Total 
assets)  3.41 
Tot 
members  1.38 

Mean VIF  2.66 
 
 Tables 12a, 12b, 12c, 12d: Multicollinearity Tests 

 
Notes: Multicollinearity tests, using the variance inflation factors (VIF) method. 
 

 

 

Third, we have also run heteroskedasticity tests, as shown in tables 13a, 13b, 13c, 

13d. Results show that the samples do not suffer from heteroskedasticity when 

considering an α = 10%: In fact, the p values of the samples are smaller than α = 

10%. Therefore, we can reject the null hypothesis of constant variance, therefore 

concluding that the variance of the error terms is not constant, meaning there is 

heteroskedasticity. However, in order to avoid this issue, the regressions have been 

performed with a robustness control, in order to be able to have robust standard 

errors.  

 

 
H0 = Constant variance 

chi2(1) 46.64 

Prob > chi2 0.0000 
 

Table 13a: Heteroskedasticity Tests (using Log(profit margin)) 

 
 
 

H0 = Constant variance 
chi2(1) 148.63 

Prob > chi2 0.0000 
 
Table 13b: Heteroskedasticity Tests (using Log(oper revenues)) 

 
 
 

H0 = Constant variance 
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chi2(1) 2916.42 
Prob > chi2 0.0000 

 

Table 13c: Heteroskedasticity Tests (using ROE) 

 
 

H0 = Constant variance 
chi2(1) 325.77 

Prob > chi2 0.0000 
 

Table 13d: Heteroskedasticity Tests (using Log (Number of employees)) 

 

 

To sum up, according to the robustness analyses performed, we can state that all the 

treated samples do not show particular problems that alter the results reached. 

However, in order to overcome possible reverse causality problems, the next three 

sessions will investigate our issue even more. In particular, an intention to treatment 

estimation, an instrumental variable regression and a difference-in-difference 

estimation will be developed.  
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6. Part II: Intention to treatment analysis 

This section is dedicated to the analysis aimed at understanding whether the variable 

reform is the right tool to treat our dependent variables, by estimating the effect 

caused by using this variable instead of another one. Since all the indicators are 

observable, the outcomes are considered to be conditionally independent to the 

treatment variable. This analysis can be performed because the variable reform is an 

exogenous instrument. 

 

Through this kind of estimation, we can verify whether there is an effect on 

companies’ performance by hypothesizing the existence of two groups, which are 

perfectly comparable, thus investigating only the effect of the reform on the outcome, 

ceteris paribus. In fact, the average treatment effect (ATE) symbolizes the difference 

between the points represented by the performance of firms not subject to the reform 

as if they were subject to the reform, and the performance of firms which are subject 

to the reform as if they were not. Therefore, it simulates the comparison between two 

perfect comparable groups which are different only from the presence of the reform.  

 

For this analysis we have first introduced the gender quota (i.e. the introduction of 

gender quotas) as our main dummy variable, in order to investigate its effects on 

companies’ performance for the three investigated countries. 

 
 

6.1 Methodology 

 

In order to perform this analysis, we used the same sample described in section 4.  

 

Considering the entire sample, the intention to treat analysis has been conducted 

using the OLS linear regressions estimated using the following equation: 

 

Yi = α + β reform ∑ γ controli,t + εi   (2) 

 

Where: 
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- Y is the outcome exemplified by the different measures of performance, for each 

firm i (considered the fixed effect approach) and year t, where t goes from 2009 to 

2017; 

- Reform is the independent dummy variable which has value 0 if we are before the 

first election of the board after the introduction of quotas and value 1 in all other 

cases; 

- Control is the variable that can affect the measure of performance, used as control 

in this regression is the logarithm of total assets; 

- γ is the coefficient of the controls; 

- εi,t is a random error with normal distribution;  

- β is the parameter of interest. 

 

 

6.2 Main results  

 
Table 14 present the results of the intention to treat analysis done to evaluate the 

effects of the reform on our variables of performance. 

 

 
 

 
Log(profit margin) Log(oper 

revenues) ROE Log(number of 
empl) 

Control 
variables 

Coefficien
t 

Standar
d error 

Coefficien
t 

Standar
d error 

Coefficien
t 

Standar
d error 

Coefficien
t 

Standar
d error 

Reform -0.0003 0.0507 0.9307*** 0.0891 7.5294*** 2.0012 0.5505*** 0.0978 
                  
Number of 
observations 5900 9575 9870 9255 
 
Table 14: Intention to treatment regressions 

 

 

We can see that results are different from the ones extrapolated from the OLS linear 

regression. In fact, while the effect of share of women on the logarithm of profit 

margin loses its significance, with the other three measures of performance – 

logarithm of operating revenues, of number of employees and ROE – share of 

women appears to be highly significant (1% level of significance).  
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Moreover, the correlation is positive, thus supporting our main hypothesis about the 

relation between female presence on boards and companies’ performance. In fact, 

starting from the logarithm of operating revenues, 1% increase in the share of women 

leads to a 0.9307 increase of the logarithm of this performance measure. The 

logarithm of number of employees increases by 0.5505 when a 1% increase in the 

share of women takes place. 1% increase of the share of women also raises ROE by 

7.5294. In fact, the value of the ATE (i.e. average treatment effect) represents the 

average difference of the treatment between the treated group and the control group, 

meaning that without the introduction of gender quotas, the treated firms would have 

missed a portion of their performance equal to the value of β. 

 

To conclude, the gender quota law seems to have brought a statistically significant 

effect on companies’ performance, when considering the logarithm of operating 

revenues, the logarithm of number of employees and the ROE as measures, thus 

reducing the gender gap in boards and boosting corporations’ outcomes. 

 

Having said so, it is relevant to investigate whether the variable reform is a good 

predictor of the share of women to ratify its impact on the measures of performance.  

 

 

6.3 Robustness checks 

 
It is meaningful to assess whether the variables suffer from heteroskedasticity or not. 

Heteroskedasticity occurs when the error variance has non-constant variance. We 

thus decided to run the Breusch-Pagan test for heteroskedasticity, in order to verify 

whether the estimated variance of the residuals from our regressions are dependent 

on the independent variable share of women.  

 

Table 15a, 15b, 15c, and 15d show that three of the four variables of performance 

present p-values well below any threshold (chi2 is the value we are referring to), 

therefore the null hypothesis of homoskedasticity needs to be rejected and 

heteroskedasticity is presumed. However, as for the logarithm of profit margin, the 
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high value of its p-value (chi2= 0.9162) let us exclude the presence of 

heteroskedasticity for this measure of performance.  

 

 
Log(Profit marg) H0 = Constant variance 

 chi2(1) 0.01 

 Prob > chi2 0.9162 
 
Table 15a: heteroskedasticity test  

Note: heteroskedasticity test using the logarithm of profit margin as measure of 
performance  
 
 
 
 
Log(Oper 
rev) H0 = Constant variance 

 chi2(1) 93.55 

 Prob > chi2 0.000 
 
Table 15b: heteroskedasticity test  

Note: heteroskedasticity test using the logarithm of operating revenues as measure 
of performance  
 
 
 
 
Log(Numb 
empl) H0 = Constant variance 

 chi2(1) 110.80 

 Prob > chi2 0.0000 
Table 15c: heteroskedasticity test  

Note: heteroskedasticity test using the logarithm of number of employees as 
measure of performance  
 
 
 
 
 
ROE H0 = Constant variance 

 chi2(1) 5.75 
 Prob > chi2 0.0165 
Table 15d: heteroskedasticity test  

Note: heteroskedasticity test using ROE as measure of performance  
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Some other issues still remain unexplored: reverse causality concerns, the need to 

prove the robustness of the estimations and the real effect of the share of women on 

companies’ performance. Therefore, we will conduct an instrumental variable 

regression in the following section.  
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7. Part III: instrumental variable regression  

When considering the possible limitations of an OLS linear regression estimation, we 

have mentioned the instrumental variable regression as an effective method to 

overcome the reverse causality issue. In fact, a major obstacle in this kind of analysis 

is the chance to have inconsistent parameter estimation due to endogenous 

regressors. This would mean having regressor estimates which describe the 

magnitude of the relation, without expressing the direction of causation. 

 

Therefore, to avoid the problem of endogeneity, we have employed an instrumental 

variable approach, also using fixed effects for firms and years. To do this, we have 

used the gender quota (i.e. the introduction of gender quotas) as our main 

instrumental variable, in order to investigate its effects on companies’ performance 

for the three investigated countries.  

 

 

7.1 Methodology  

 

The panel of data used is the same employed for all the previous analysis performed 

in this dissertation. It refers to the years 2009-2017, considering Italian, English and 

German listed companies of our sample. The intention was to regress the different 

measures of performance of the firms – namely the logarithm of profit margin, the 

logarithm of operating revenues, ROE and the logarithm of the number of employees 

– on the share of female directors, instrumented using the dummy variable reform.  

 

The dummy variable is built as follows: as for Italian companies, it takes the value 

1 in 2013 for firms that changed their board in 2013, thus being influenced by the 

legislation. In 2014 the dummy takes on value 1 also for firms that changed their 

board in 2014. The third cluster of Italian companies is then composed by the ones 

that changed their board in 2015. As for German companies, the value is 1 only from 

2016. The value is 0 in all the other cases. English companies, being the firms 

without mandatory gender quotas, represent the main portion of the control group.  
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The analysis will show whether the results obtained in the first part of this dissertation 

will be confirmed using the dummy variable built as explained. The validity of the 

variable will be verified in the following section with several tests. 

 

Considering the entire sample, fixed effects instrumental variable regressions have 

been estimated using the following equation: 

 

Yi,t = α + β1 share of womeni,t + ∑ γ controlsi,t +  θi + τt + εi,t                                    (3) 

 

Where: 

 

- Y is the outcome exemplified by the different measures of performance, for each 

firm i (considered the fixed effect approach) and year t, where t goes from 2009 to 

2017; 

- Share of women is the independent variable exemplified by the predicted value – 

built through the first stage analysis - of the percentage of women on boards, for the 

year t; 

- Controls are the variables that can affect the measure of performance, used as 

controls in this regression: total number of boards members, logarithm of total assets 

and the measure of performance of the previous year. 

- εi,t is a random error with normal distribution;  

- θi and τt represent firm and year fixed effects respectively; 

- γ is the coefficient of the controls; 

- β is the parameter of interest. 

 

The objective of this study is to understand whether the gender legislation, that 

exogenously raises the share of women on boards of directors of Italian – and 

German for the last two years - listed firms, influenced the economic performance of 

companies. If results show a statistical significance, we could exclude the issues of 

reverse causality and confirm the results obtained before with OLS regressions, 

supporting the idea of a correlation between women representation on boards on 

firms’ performances.   
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7.2 Main results 

 

Table 16 shows the results of the first stage of the instrumental variable regression, 

with fixed effects. The instrument variable reform is highly significant (at the 1% level) 

in each of the four performed regressions. Moreover, the correlation is also positive 

in the four cases. This means that the variable reform appears to be a good predictor 

for the variable share of women.  

 
Independe
nt variable 

Share of 
women                 

 
Log(profit margin) Log(oper 

revenues) ROE Log(number of 
empl) 

Control 
variables 

Coefficie
nt 

Standar
d error 

Coefficie
nt 

Standar
d error 

Coefficie
nt 

Standar
d error 

Coefficie
nt 

Standar
d error 

Reform 1.1629*** 0.2071 0.9546*** 0.1492 1.0765*** 0.15082 1.0865*** 0.1600 
Log (total 
assets) -0.1373 0.1155 -0.0880 0.0557 -0.0195 0.0523 -0.0465 0.0509 
Tot 
members 0.0517*** 0.0105 0.0542*** 0.0076 0.0469*** 0.0075 0.0517*** 0.2497 
Dist from 
threshold 

82.0001**
* 0.3646 

85.3814*
** 0.2503 

86.1401*
** 0.2449 86.017*** 0.2497 

Performance 
previous yr 0.1439** 0.0495 0.0443 0.0344 -0.0007 0.0006 0.0324 0.0507 

Constant 
19.3775**

* 1.4833 
18.8413*
** 0.1492 

18.5724*
** 0.6254 

18.6926*
** 0.5621 

                  
Number of 
observation
s 4627   8379   8653   8208   
Number of 
groups 988   1453    1523    1363    
                  
F test 2.89   3.47   3.52   3.70   
Prob>F 0.0000   0.0000   0.0000   0.0000   

F test  
4246.5

5   
9895.8
1   

10317.2
9   

9895.8
1 

 
 
 Table 16: Panel data instrumental variables regression, first stage 

 
Notes: Results of the first stage regression of the proportion of women directors on 
the variable reform. 
Reform is an indicator variable that assumes value 1 when the reform is introduced. 
In particular, as for Italy, it assumes value 1 from 2013 for those companies that have 
changed their board of directors in 2013, from 2014 for those companies that have 
changed their board of directors in 2014, from 2015 for those companies that have 
changed their board of directors in 2015, and value 0 in all other cases. *Indicates 
the level of significance: *** p-value < 1%, ** p-value < 5%, * p-value < 10%. 
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Furthermore, the validity of the instrument regression has been tested also by 

verifying that the dummy reform is a robust variable. In fact, also from the post-

estimation F-test for the reform period, since the p-value is below any considerable 

threshold of α, the null hypothesis of constant mean can be rejected. Furthermore, F 

is greater than 10, meaning again that reform is a strong instrument for the 

endogenous variable share of women.  

 

Moreover, it is important to argue that the instrument variable affects the dependent 

variable (i.e. the measure of performance) only through the share of women, 

meaning that the instrument variable does not cause y. In fact, since theoretically the 

introduction of quotas does not influence directly the performance of the companies, 

gender quota is a valid instrument.  In order to crosscheck the validity of the 

exclusion restriction, the average performance measures of the pre-quotas period 

were calculated and compared among the different groups. Data showed no 

significant deviations between the clusters, reinforcing what previously theoretically 

stated. 

 

Looking at the results of the instrumental variable regressions, table 17, we can 

exclude the existence of a negative correlation between the presence of women in 

boards and companies’ performance. In fact, the coefficients of the variable share of 

women are never negative. On the contrary, the significance of the correlation is not 

the same for the four different measures of performance. Table 17 shows that for two 

of the performance indicators, a positive and significant correlation appears to exist. 

In fact, when considering the regression having the logarithm of profit margin as 

dependent variable, β, the parameter of interest, is equal to 0.0974 and significant at 

the 10% level. This means that an increase of 1% in the share of women on board 

causes an increase by 0.0974 in the logarithm of profit margin (the increases raise to 

0.1234 when fixed effects are considered). Similarly, referring to the ROE, the 

parameter β equals 14.4437 meaning that, with a significance of 1% level, a 1% 

increase in the portion of women in the board leads to a positive increase of 14.4437 

in the ROE of a firm (10.2517 when fixed effects are considered). In this case, it is 

meaningful to consider also the fixed effects approach, in that share of women is not 

a time-invariant variable, thus it is necessary to capture also the variances within 

each firm. 
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 Dependent variable 

 
Log(profit 
margin) 

Log(Oper. 
revenues) ROE Log(Empl) 

Fixed 
Effects   Yes   Yes   Yes   Yes 

Share of 
women 

0.0974
* 

0.1234
* 0.0312 -0.0087 14.4437*** 10.2517** 0.0139 0.0059 

  (1.88) (2.14) (0.68) (-0.19) (4.32) (3.13) (0.55) (0.22) 
Log(total 
assets) 

0.3979*
* 

-
0.0911

* 
0.4462*

** 
0.5426*

** 9.8086*** 24.8008*** 0.2604*
** 

0.3205*
** 

 (2.33) (-2.36) (35.46) (30.91) (17.03) (20.19) (36.90) (34.75) 

Tot 
members 

-
0.0084

* 

-
0.0132

* 
0.0014 0.0018

5 -1.2306*** 
-0.5836* -0.0022 -0.0017 

 (-1.73) (-2.30) (0.36) (0.43) (-4.61) (-1.98) (-0.96) (-0.69) 

Dist from 
threshold 

-
7.9443

* 

-
9.8394

* 
-2.7389 0.6555 

-
1279.994*
** 

-
868.9239

** 
-1.1671 -0.4686 

 (-1.82) (4.726
2 (-0.69) (0.16) (-4.29) (-3.08) (-0.53) (-0.21) 

Performanc
e previous 
yr 

0.2716**
* 

0.1521*
** 

0.5356**
* 0.3373 

0.2104*** 
0.0471** 0.6745**

* 
0.5310**

* 

 (17.92) (8.26) (63.89) (32.34)**
* (15.95) (3.47) (96.97) (58.81) 

Constant -
0.4899 0.9980 -0.7584 1-0724 -

390.1274*** 
-

480.469*** 
-

1.0438* 
-

1.0836* 
 (-0.38) (0.82) (-0.72) (1.16) (-5.36) (-7.62) (-1.72) (-2.15) 

                  
Year 
dummy Yes Yes Yes Yes Yes Yes Yes Yes 

Sector 
dummy Yes No Yes No Yes No Yes No 
Country 
dummy Yes No Yes No Yes No Yes No 
Number of 
observation
s 

4627 4627 8379 8379 8653 8653 8208 8208 

Number of 
groups 
 
R2  

988 
 
 

0.32  

988 
 
  

1453 
 
 

0.92 

1453 
 
  

1523 
 
 

0.13 

1523 
 
  

1363 
 
 

0.96 

1363 
 
  

                  
Prob > chi2  0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

Chi2  
4246.5

5 
 9711.6

6 
 10317.29  9895.8

1 
F Test  2.89  4.05  2.21  3.65 
Prob > F    0.0000   0.0000   0.0000   0.0000 
 
 Table 17: Panel data instrumental variable regression 

 
Notes: Results of the IV regression of the measures of performance on the share of 
female directors. Data are yearly observations from 2009 to 2017. The instrument is 
the dummy variable reform (constructed as explained in the notes of table 13).  
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*Indicates the level of significance: *** p-value < 1%, ** p-value < 5%, * p-value < 
10%.  
Post estimation F test indicates, using the first-stage F-statistic whether given 
instrument (Reform) is weak. Weak instruments have F test lower than 10. 
 

 

The importance of these results relies in the avoidance of the endogeneity concerns 

explained in the previous session, confirming that the presence of female board 

members positively affects firms’ performance.  

 

If we consider the logarithm of operating revenues and of number of employees as 

performance measures, the positive correlation cannot be stated in that the β 

coefficients are not statistically significant. However, it is possible to exclude the 

existence of a negative relation.  

 

It is now relevant to compare these results with the one obtained with the OLS linear 

regression model. As for the logarithm of operating revenues and of number of 

employees, the absence of significance is common to the two types of analysis, 

therefore again the negative correlation between the presence of women and 

financial outcomes can be rejected. As for the logarithm of profit margin, the positive 

and significant correlation was already emerging from the OLS linear estimations. 

However, in that case the coefficient was lower (0.0389 for the OLS linear 

regression, while 0.0974 for the IV regression), meaning an underestimation of the 

effect of share of women on company’s performance was happening.  

 

On the contrary, speaking about the ROE, we can define that, without considering 

the presence of the reform, we would lose an important result on this performance 

indicator. In fact, in the linear regression, the consequence of the women presence 

on the variable ROE was not significant, meaning there was an important 

underestimation of the effects of the share of women on firms’ financial indicators.  

 

Stating that the presence of women in boards improve companies’ performance may 

seem quite strong. However, also by having a look at the summary statistics in table 

4 and 7, it is visible that the increasing trend of proportion of women in boards, 

caused by the introduction of the reform, is parallel to the increasing trend of firms’ 

performance. 
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7.3 Robustness checks  

 
In this section we present several robustness checks to the main analyses 

performed. 

 

Firstly, we have to make sure that the instrument variable employed to regress the 

measures of performance is a robust variable, in order to be able to rely on the 

results. Reform is a dummy variable - built as explained in the previous section – 

used as the exogenous factor shaping the proportion of women in boards. 

 

In order to test its validity, the first stage regression can already give us a proper 

idea. As previously mentioned, table 16 shows that the dummy reform appears to be 

a good predictor for the share of women, presenting a positive and significant 

correlation among the two variables. Moreover, being the F test greater than 10, we 

can confirm that the dummy reform is a solid exogenous predictor for the proportion 

of women on boards (table 18). 

 
 

Log (profit margin)  
chi2(1) 38.88 
Prob>chi2 0.0000 
 
  
 

Log (oper. Rev))  
chi2(1) 44.23 
Prob>chi2 0.0000 
 
 
 

ROE  
chi2(1) 56.53 
Prob>chi2 0.0000 
 
 

Log(numb. Empl)  
chi2(1) 47.56 



61 
 

 

Prob>chi2 0.0000 
 

Table 18: F test 

 

 

Moreover, the intention to treat analysis performed in session 6 gives us another 

confirmation. In fact, table 17 shows that the variable reform positively shapes the 

portion of women appointed as board members, with a 1% level of significance (see 

table 17). 

 

With these checks, we can ratify that gender quotas are an effective measure to 

increase female presence in boards, therefore boosting gender diversity in firms.   

 

In conclusions, we are able to state that the OLS regressions can exclude any 

reverse causality concerns, when referring to the logarithm of profit margin and ROE 

as two measures of performance. This gives us a stronger evidence of the impact of 

the female presence on boards on companies’ performance. In fact, especially when 

considering the logarithm of profit margin and ROE as measures of performance, the 

presence of a consistent number of women seated on boards seems to boost firm’s 

outcomes. 
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8. Part IV: Difference in difference estimation 

In this section we perform a difference-in-difference (DID) approach, following 

numerous policy evaluation exercises.  

 

We compare Italy (our treated group of firms), where gender quotas have been 

introduced, and United Kingdom (our control group of firms), that has not 

experienced the formal gender quotas, but only a softer version of recommendations.  

 

This analysis seemed very relevant also when looking at the trend the countries have 

regarding the presence of women in boards. In fact, having a look at table 1, we can 

see that, although the common growing tendency, there is the need to analyse the 

trend more in detail. 

 

 

8.1 Methodology  

 

In order to add validity and deepen our analysis, and also to exclude any presence of 

endogeneity, we have decided to perform a difference-in-difference estimation. In 

effect, the use of this kind of analysis to assess the effects of policy interventions is 

well widespread. It is usually employed to evaluate the effects of a specific policy - or 

treatment - by comparing the modifications in results over time between a group that 

is subject to a phenomenon (the treated or intervention group) and a group that is not 

(the control group). 

 

In our case, the objective is the evaluation of the outcomes in the treated group (Italy) 

in the pre-reform period and in the post-reform period, to make a comparison with the 

outcomes of the control group (United Kingdom). The analysis concerns a random 

group of firms affected by the reform in one period (after-quota period), while in the 

first period (pre-quota period) neither the treated group nor the control group are 

touched by the reform. The identifying assumption is that whatever has occurred to 

the control group over time is what would have happened to the intervention group in 

the absence of the treatment. 
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The starting database is built in as the one used for the OSL linear regression, the 

ITT regression and the instrumental regression. However, since Germany was 

affected by the gender law only in the last year of our panel data, for this analysis we 

will consider a panel formed by Italian and English companies only. Since Italian 

quotas became effective in July 2012, but the implementation varied according to the 

change of the board by each company, each firm has been examined separately. 

This way, it was possible to consider every company as affected by the quotas only 

starting from the year, after 2012, in which each company altered its board of 

directors. 

 

Considering the entire sample, difference-in-difference regressions have been 

estimated using the following equation: 

 

Yt = α0 + α1 Intervention + α2 Reform + β Intervention*Reform + εt         (4) 

 

Where: 

 

- Y refers to the different performance measures in each period t; 

- Intervention is a dummy variable that takes value 1 if the company belongs to Italy, 

the country affected by the reform;  

- Reform is the independent dummy variable which has value 0 if we are before the 

first election of the board after the introduction of quotas and value 1 in all other 

cases; 

- εt is a composite residual consisting of a board - specific fixed effect and a standard 

error term. 

 

Having said so, the effect of the reform on the measures of performance is 

represented by the following estimator β: 

 

β = (Ytreatedt+1 - Ytreatedt) - (Ycontrol t+1 - Ycontrolt)              (5) 

 

Where: 
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- Y treated represents the average logarithm of the measure of performance of Italian 

firms;  

- Y control represents the average logarithm of the measure of performance of 

English companies;  

- t indicates the period pre-reform; 

- t+1 indicates the period post-reform. 

 

This model has three important underlying assumptions, which are necessary to 

assess the causal effect. Considering David Albouy’s work, the three assumptions 

are the following: 

1. The outcome is correctly defined;  

2. The error term is on average zero: E [εi] = 0; 

3. The parallel trend assumption, as already anticipated, which states that, 

differences between treatment and control group would have remained constant in 

absence of treatment: (Ytreatedt+1 - Ytreatedt) would have been equal to (Ycontrol t+1 

- Ycontrolt). 

 

The parallel trend assumption is the most important of the above assumptions to 

ensure internal validity of the model, but it is the toughest to satisfy. Therefore, we 

have decided to employ a graphical investigation to analyse if the pre-reform trend of 

the two countries was parallel. In fact, without this evidence, this analysis would not 

be valid. Therefore, as it can be seen in table 20a, 20b, 20c and 20d, it seemed clear 

that while the average logarithm of profit margin appears to satisfy the parallel 

assumption, the other three measures of performance lack of it.  
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Table 20b: Difference-in-difference graphical analysis, pre and post reform trend of 
the logarithm of operating revenues 

Notes: The graph represents the average of all companies’ average log (operating 
revenues) in the pre reform period – 2013 (first year after the introduction of quotas 
from which boards started to change) – post reform period. The blue line stands for 
Italy, the orange line represents United Kingdom. The dashed line represents what 
would have been the Italian trend without the reform on average. 
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Table 20c: Difference-in-difference graphical analysis, pre and post reform trend of 
the logarithm of number of employees 

Notes: The graph represents the average of all companies’ average log (number of 
employees) in the pre reform period – 2013 (first year after the introduction of quotas 
from which boards started to change) – post reform period. The blue line stands for 
Italy, the orange line represents United Kingdom.  
 
 
 
 
 
 

 
 
Table 20d: Difference-in-difference graphical analysis, pre and post reform trend of 
ROE 

Notes: The graph represents the average of all companies’ average ROE in the pre 
reform period – 2013 (first year after the introduction of quotas from which boards 
started to change) – post reform period. The blue line stands for Italy, the orange line 
represents United Kingdom.  
 

 

For this reason, the difference-in-difference analysis has been applied only using this 

measure of performance, in that in the other three cases its application would not 

have been meaningful.  

 

 

8.2 Main results  
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Through this type of analysis, we want to investigate what happens with the 

treatment and what would have happened to the same group, at the same time and 

in the same conditions, without the treatment. Therefore, we do not investigate the 

difference in time, while we analyze the difference brought by the introduction of the 

exogenous variable reform.  

 

Table 19 shows the results of the DID estimation. Looking at the value of the 

parameter β, we can observe that, when considering the logarithm of profit margin, 

there is a significant and positive correlation of 0.1547 at 10% level, meaning that 

after the introduction of the reform in Italy, the difference between the Italian and 

English delta logarithm before and the one after quotas is equal to 0.1547. Therefore, 

quotas seem to have had a positive impact on Italian companies’ performance – also 

following the results obtained with the OLS linear regression and instrumental 

variable analysis.  

 

 

 
 Log(profit margin) 

Control variables Coefficient Standard error 

Reform 0.0425 0.0310 
Italy -0.3348*** 0.0856 
Reform*Italy 0.1547* 0.0654 
Constant 2.1596*** 0.0409 
      
Number of 
observations  5900 
Number of groups 
R2  

1169 
0.01 

      
Chi2 (3)  22.06 
Prob > chi2  0.0001 
 
 
Table 19: Difference-in-difference analysis 

 
Notes: The table reports the results of the DID estimation, using the following 
parameters:  
- Reform: is used to indicate the reform time and it is a dummy variable that assumes 
value 1 if it indicates an Italian company that has changed its board after the 
introduction of the reform, 0 if the company has not changed the board yet or if it is 
an English company; 
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- Italy: is a dummy variable used to indicate the country affected by the reform, and it 
takes value 1 if the company is an Italian company and value 0 otherwise;  
- Reform*Italy: indicates the interaction between the two previous dummy variables.  
* Indicates the level of significance: *** p-value < 1%, ** p-value < 5%, * p-value < 
10%. 
 

 

Moreover, it is interesting to analyse also the coefficients of the other control 

variables, when having the logarithm of profit margin as dependent variable. We 

cannot say if the fact to be in a particular year is meaningful for our results, because 

the variable reform is not significant. Being in Italy appears to have a negative effect 

on companies’ performance, which can be understandable when looking at the 

different level of logarithm of profit margin between the two countries (table 4 and 5).    

 

Furthermore, as previously mentioned, tables 20a illustrates the graphical 

demonstration of this result.  

 
 
 

  
 
Table 20a: Difference-in-difference graphical analysis, pre and post reform trend of 
the logarithm of profit margin 

Notes: The graph represents the average of all companies’ average log (profit 
margin) in the pre reform period – 2013 (first year after the introduction of quotas 
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from which boards started to change) – post reform period. The blue line stands for 
Italy, the orange line represents United Kingdom. The dashed line represents what 
would have been the Italian trend without the reform on average. 
 
 
 

To sum up, if we consider as measure of performance the logarithm of profit margin, 

the positive and significant correlation is consistent with the results obtained in the 

previous types of analysis, shown in the previous sections. Therefore, it seems again 

that quotas have had a positive impact on companies’ performance. 

 

However, it is important to notice that, in order to clarify the existence and nature of 

the correlation, it might be relevant to deepen this difference-in-difference estimation 

by evaluating whether the parallel trend hypothesis is satisfied by the sample. In fact, 

the difference-in-difference analysis present some limitations. First of all, saying that 

the delta existing between Italy and United Kingdom is entirely cause by the 

presence of the reform is a very strong conclusion. This is especially true because 

the difference-in-difference analysis takes into account only the time constant 

countries’ differences, ignoring the time variant ones. This means that there can be 

other exogenous factors that lead to differences among the two countries, but these 

would not be detected by the DID analysis.  

 

Furthermore, as previously mentioned, the graphical representation of the trend of 

the two countries shows that we cannot be completely sure about the parallel trend 

assumption, meaning that we cannot validate the results of this analysis. In fact, it is 

important to remind that the difference-in-difference analysis has a bias: if we have 

reasons to believe that the two groups wouldn’t have had the same trend without the 

introduction of the treatment, then the results cannot be considered as valid 

observations.  

 

Therefore, it seemed relevant to perform a semi-parametric difference-in-difference 

analysis, which is able to avoid the necessity of proving the parallel trend between 

the two groups, following the study made by Abadie in 2005 (Abadie, 2005). 
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8.3 Semi-parametric difference-in-difference estimation 

 

Since the parallel trend is very hard to prove and satisfy, the results of the difference-

in-difference estimation are hard to validate. In order to overcome this important 

limitation, there is the possibility to perform a simple two-step strategy to be able to 

assess the average effect of the treatment for the treated group, following the work of 

Abadie (2005). 

 

This passage is very important in that the assumption of the parallel trend, required 

by the difference in difference analysis, is very hard to fulfil. This estimation 

investigates the average effect of the treatment on the treated (ATT) by comparing 

variations over time of the measures of performance across treatment groups. 

 

The results presented in table 21 show that once again, when considering the 

logarithm of profit margin, there is a positive and significant correlation between the 

proportion of women in boards and companies’ performance. In fact, with 1% level of 

significance, an increase of 1% in the share of women in the corporate board means 

an increase of 0.4026 in the logarithm of profit margin. This confirms the positive 

correlation already anticipated in the difference-in-difference analysis. 

 
 
 

 
Log(profit 
margin) 

Log(oper 
revenues) ROE Log(number 

of empl) 
ATT (1) LPM (1) LPM (1) LPM (1) LPM 

Constant 0.4016* -6.0126 0.1212 0.5153 
 (0.2189) (87.1940) (4.2630) (1.8115) 

          
Number of 
observations 939 1572 1482 1316 
     
 
Table 21:  Abadie’s semi-parametric difference-indifference estimation 

Notes: This table reports the ATT results of the Semi-parametric DID estimation, 
using a linear polynomial function to approximate the propensity score. Standard 
errors are reported in parenthesis.  
* Indicates the level of significance: *** p-?-value < 1%, ** p-?-value < 5%, * p-?-
value < 10% 
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When looking at the other three measures of performance, the absence of 

significance in the other three measures of performance allows us to exclude the 

existence of a negative correlation between women in boards and firms’ performance 

outcomes.  

 

It is clear that it has been very relevant to deepen the analysis by using a semi-

parametric regression, in that, looking at these last results, we can exclude the 

existence of a negative correlation between quotas and companies’ performance. On 

the contrary, when considering the logarithm of profit margin, the significant and 

positive correlation is again confirmed, thus we can state that the introduction of 

gender quotas appears to have a positive impact on firms’ outcomes.  
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9. Discussion and conclusions 

This dissertation provides evidence on the effects that the presence of women on 

boards of directors has on company performance, focusing on the results caused by 

different types of legislative actions toward gender diversity in Europe. In particular, 

we have studied Italian, English and German listed companies in a ten years-time 

span. 

 

Using four main measures of company performance – the logarithm of profit margin, 

the logarithm of operating revenues, the logarithm of number of employees and ROE 

- we have considered different types of regression analysis in order to get to more 

robust results.  

 

Through several linear regressions, we were first able to exclude the presence of a 

negative correlation between the presence of women on boards and companies’ 

performance. On the contrary, when considering the logarithm of profit margin, it 

seemed that having women on top levels positions is linked to higher corporate 

performance. This appeared to be true both in the presence and absence of fixed 

effects. 

 

Since our first results could have been subject to endogeneity issues, we have 

introduced the exogenous variable reform, therefore starting to take into account the 

presence of gender quotas in the study. This way, it was possible to verify the validity 

of this variable through an intention-to-treatment analysis, which not only verified and 

confirmed the absence of any negative relation between women on boards and 

company performance, but also underlined an existing positive correlation of the 

presence of women toward the ROE, the logarithm of operating revenues and the 

logarithm of the number of employees of a firm.  

 

Another way to assess the validity of the variable reform as an adequate exogenous 

factor was by running a two-stage instrumental regression. Results from the first 

stage showed that gender quotas actually lead to greater proportion of women in 
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companies’ boards. Therefore, through different instrumental variable regressions, 

we were able to reinforce the positive and significant correlation between the 

presence of women and corporate performance, when considering the logarithm of 

profit margin and ROE, coherently with parts of the previous results.  

 

In order to avoid any further endogeneity concern and following several policy 

evaluation studies, we have decided to run a difference-in-difference estimation, too. 

In this case we have considered Italy and United Kingdom, in order to measure the 

distance between the trend of the two countries. However, since not all the four 

performance measures could satisfy the parallel trend assumption, we could only 

analyse the effects on the logarithm of profit margin. Also in this case, the presence 

of women on boards seemed to lead to a greater increase in company performance.  

 

In order to avoid the obstacle of the parallel trend assumption, following Abadie’s 

work (2005), we have run a semi-parametric difference-in-difference estimation. 

Once again, we have shown that having a mandating gender regime improves 

company performance.  

 

As it can be seen, our analysis suggest that the effectiveness of gender quotas 

appears evident. In fact, even if the level of under-representation of women 

decreased also in United Kingdom with the introduction of the recommendations, the 

level is still below the threshold required in Italy, which seems to lead to great 

improvements in company’s performance.  

 

In conclusion, through this investigation not only we are able to state that quotas 

reduce the gender imbalance in corporations, but we can also exclude the existence 

of a negative correlation between the presence of women on company top positions 

and corporate performance. Furthermore, we can be very optimistic in considering 

quotas as a good tool to enhance company results.  
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Hence, further developments can be done to observe broader long-term effects that 

are not observable yet, for instance by analysing the situation once Italian temporary 

quotas will not be in place anymore. In the same way, it could be interesting to either 

evaluate other measures of performance to see if results are consistent, or to expand 

the analysis to other European countries with different attitudes toward the subject. 

Furthermore, a broader level of attention could be put on Germany, once there will be 

the possibility to investigate a sufficient time span after the introduction of gender 

quotas, to see if the results obtained for Italy are robust also when considering other 

environments.    
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