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ABSTRACT 

Companies are required to implement Corporate Social Responsibility (CSR) 

policies to mitigate the adverse social and environmental effects of their 

activities and gain legitimacy in the eyes of society. Sustainability initiatives 

are costly for companies but, at the same time, they are important value-

creation drivers. Retail and institutional investors are increasingly choosing 

portfolios based on CSR performance. 

On the other hand, gender equality is included in the fifth of the United 

Nations Sustainable Development Goals. Many countries, especially in Europe, 

are incorporating legal quotas into their legislation to oblige companies to 

increase the presence of women in the highest positions of responsibility. This 

measure has been controversial and widely debated, and so it is of great 

interest to analyze the economic effects that the incorporation of women 

brings. 

The two fundamental variables that define an investment are return and risk, 

and the appropriate risk-return combination depends on the profile of the 

investors. This doctoral thesis analyze the relationships of CSR and gender 

with stock market risk, understood as price volatility and measured by market 

Beta in the U.S. and European markets, which has hardly been studied at all 

in the literature, and no direct comparison of the U.S. and European markets 

has been conducted.  

Companies listed in the S&P 500 and Euro Stoxx 300 indexes from 2015 to 2019 

were examined using OLS regressions with instrumental variables, fixed 

effects panel data and GMM estimation. The results show that those 

companies with higher CSR and more gender diverse boards have betas below 

the market index in the U.S. market as well as lower volatility, and are, 

therefore, more appropriate choices for risk-averse investors. However, this 

relationships were not confirmed in the European market. This differences 

may be justified for the following reasons: 1) The non-adherence of the United 

States to the Kyoto Protocol, resulting in less strict legal regulations than in 

Europe; 2) In the U.S. market, betas are more aggressive, while in the 

European market they are more defensive, with little margin for reduction; 



3) This greater volatility accentuates the differences between women and 

men, as the environment is more turbulent; 4) The different characteristics 

of the companies in both markets; 5) The different environments in the U.S. 

and Europe that shape the characteristics of women; 6) The wider gender gap 

in the U.S., which amplifies these differences much more than in Europe; 7) 

The discrimination suffered by women, who are often relegated to “soft” 

committees. 

Concerns about the environment and the effects of climate change have 

grown considerably in recent years, becoming one of the main topics of 

interest to the public. Environmental degradation is primarily due to human 

activity, especially CO2 emissions, which are considered responsible for 

numerous major catastrophes worldwide. Considering that CO2 emissions are 

an important element of CSR and that gender diversity on the board of 

directors has been considered a decisive driver of CSR, one objective of this 

doctoral thesis was to analyze the influence of the percentage of women on 

the board of directors on the CO2 emissions of companies in both developed 

and emerging countries. Furthermore, the influence of cultural diversity on 

the board of directors on CO2 emissions is analyzed. A sample of companies 

belonging to the MSCI and MSCI Emerging Market indexes in Europe over ten 

years (2010-2019) was analyzed using regression models with panel data. The 

results demonstrate that in both developed and developing markets, the 

percentage of women on the board of directors is negatively related to the 

company’s CO2 emissions. The inverse is true for cultural diversity. 

This doctoral thesis contributes to the current state of knowledge by providing 

empirical evidence that social, environmental, and corporate governance 

sustainability practices, included board gender diversity, reduce stock 

volatility in the U.S. capital market, which is highly relevant for private and 

institutional investors who make their investments based on moral criteria. In 

addition, this research is relevant for policymakers and managers seeking to 

improve sustainability and equality policies in companies. If gender equality 

in corporate monitoring roles reduces stock market risk and is environmentally 

beneficial for the planet, legislators will support quota policies. In addition, 

shareholders will have an incentive to implement gender equality policies, as 



they offer risk compensation and will legitimise the company in the eyes of 

society, which also has economic benefits. On a practical level, this doctoral 

these will contribute to achieving gender equality in corporate governance 

and improve the understanding of factors influencing stock market risk and 

CO2 emissions to the environment. 

To sum up, this doctoral theses is important not only from a financial point of 

view, highlighting an important relationship for the portfolio selection, but 

also from a social perspective, as it enhances the value of women’s 

contribution to the labor market. 

 

 

  



  



RESUMEN 

Las empresas están obligadas a aplicar políticas de Responsabilidad Social 

Corporativa (RSC) para mitigar los efectos sociales y medioambientales 

adversos de sus actividades y ganar legitimidad ante la sociedad. Las 

iniciativas de sostenibilidad son costosas para las empresas, pero al mismo 

tiempo son importantes factores de creación de valor. Los inversores 

minoristas e institucionales eligen cada vez más sus carteras en función de los 

resultados de la RSC. 

Por otra parte, la igualdad de género está incluida en el quinto de los 

Objetivos de Desarrollo Sostenible de Naciones Unidas. Muchos países, 

especialmente en Europa, están incorporando a su legislación cuotas legales 

para obligar a las empresas a aumentar la presencia de mujeres en los más 

altos puestos de responsabilidad. Esta medida ha sido controvertida y 

ampliamente debatida, por lo que resulta de gran interés analizar los efectos 

económicos que conlleva la incorporación de mujeres. 

Las dos variables fundamentales que definen una inversión son la rentabilidad 

y el riesgo, y la combinación adecuada de riesgo y rentabilidad depende del 

perfil de los inversores. En esta tesis doctoral se analizan las relaciones de la 

RSC y el género con el riesgo bursátil, entendido este último como volatilidad 

de los precios y medido por la Beta del mercado. El ámbito de estudio abarca 

Estados Unidos y Europa, mercados que apenas han sido estudiados en la 

literatura desde esta perspectiva, y sobre los cuales no se ha realizado una 

comparación directa.  

Se examinan las empresas que cotizan en los índices S&P 500 y Euro Stoxx 300 

desde 2015 hasta 2019, utilizando regresiones por mínimos cuadrados 

ordinarios con variables instrumentales, datos de panel de efectos fijos y 

estimaciones GMM. Los resultados muestran que aquellas empresas con mayor 

RSC y consejos de administración con mayor diversidad de género tienen betas 

inferiores al índice de mercado en el mercado estadounidense, así como una 

menor volatilidad, y son, por tanto, opciones más adecuadas para los 

inversores con aversión al riesgo. Sin embargo, estas relaciones no se 

confirmaron en el mercado europeo. Estas diferencias pueden justificarse por 



las siguientes razones: 1) La no adhesión de Estados Unidos al Protocolo de 

Kioto, que da lugar a una normativa legal menos estricta que en Europa; 2) En 

el mercado estadounidense las betas son más agresivas, mientras que en el 

mercado europeo son más defensivas, con poco margen de reducción; 3) Esta 

mayor volatilidad acentúa las diferencias entre mujeres y hombres, ya que el 

entorno es más turbulento; 4) Las diferentes características de las empresas 

en ambos mercados; 5) Los diferentes entornos en Estados Unidos y Europa 

que configuran las características de las mujeres; 6) La mayor brecha de 

género en Estados Unidos, que amplifica estas diferencias mucho más que en 

Europa; 7) La discriminación que sufren las mujeres, a menudo relegadas a 

comités "blandos". 

La preocupación por el medio ambiente y los efectos del cambio climático ha 

crecido considerablemente en los últimos años, convirtiéndose en uno de los 

principales temas de interés para el público. La degradación del medio 

ambiente se debe principalmente a la actividad humana, y en especial a las 

emisiones de CO2, las cuales se consideran responsables de numerosas 

catástrofes importantes en todo el mundo. Teniendo en cuenta que las 

emisiones de CO2 son un elemento importante de la RSC y que la diversidad 

de género en los consejos de administración se ha considerado un motor 

decisivo de la RSC, uno de los objetivos de esta tesis doctoral fue analizar la 

influencia del porcentaje de mujeres en los consejos de administración sobre 

las emisiones de CO2 de las empresas, tanto en los países desarrollados como 

en los emergentes. Además, se analiza la influencia de la diversidad cultural 

en el consejo de administración sobre las emisiones de CO2. El estudio se ha 

basado en una muestra de empresas pertenecientes a los índices MSCI y MSCI 

Emerging Market en Europa a lo largo de diez años (2010-2019), mediante la 

metodología mencionada anteriormente. Los resultados demuestran que, 

tanto en los mercados desarrollados como en los que están en vías de 

desarrollo, la proporción entre mujeres en el consejo de administración está 

relacionada negativamente con las emisiones de CO2 de la empresa. Lo 

contrario ocurre con la diversidad cultural. 

Esta tesis doctoral contribuye al estado actual del conocimiento aportando 

pruebas empíricas de que las prácticas de sostenibilidad social, 



medioambiental y de gobierno corporativo, incluida la diversidad de género 

en los consejos de administración, reducen la volatilidad de las acciones en 

el mercado de capitales estadounidense, lo cual es muy relevante para los 

inversores privados e institucionales que realizan sus inversiones basándose 

en criterios morales. Además, esta investigación es relevante para los 

responsables políticos y los directivos que buscan mejorar las políticas de 

sostenibilidad e igualdad en las empresas. Si la igualdad de género en los 

consejos de administración reduce el riesgo bursátil y es beneficiosa para el 

medio ambiente, los legisladores deberían apoyar las políticas de cuotas. 

Además, los accionistas tendrán un incentivo para aplicar políticas de igualdad 

de género, ya que ofrecen una compensación del riesgo y legitimarán a la 

empresa ante la sociedad, lo que también aporta beneficios económicos. A 

nivel práctico, esta tesis doctoral contribuirá a lograr la igualdad de género 

en el gobierno corporativo y a mejorar la comprensión de los factores que 

influyen en el riesgo bursátil y en las emisiones de CO2 al medio ambiente. 

En resumen, esta tesis doctoral es importante no sólo desde el punto de vista 

financiero, al poner de manifiesto una relación importante para la selección 

de carteras, sino también desde una perspectiva social, ya que pone en valor 

la contribución de las mujeres al mercado laboral. 
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1.1. INTRODUCTION 

Corporate social responsibility (CSR) involves a company's sustainable social 

and environmental accountability and sound corporate governance practices 

(Sial et al., 2018). Indeed, CSR encompasses social, environmental and 

governance aspects (Gennari, 2018). 

Nowadays, the principle that the company's objective is profit 

maximization (Friedman, 1970) has been discarded in favor of a broader vision 

that includes not only the interests of shareholders but also those of other 

stakeholders (investors, workers, suppliers, customers, governments and 

society as a whole) in the company's activities (Freeman, 1984). An important 

milestone in this change of approach was the publication of the book Social 

Responsibilities of the Businessman (Bowen, 1953), which linked CSR to the 

personality and philosophy of the company's founder. 

However, the origin of CSR dates back to Renaissance Italy, where the 

first banks emerged in a society where Catholic morality prevailed, preventing 

the practice of usury and promoting access to credit for the most economically 

disadvantaged citizens. It was then that the Monte de Pietá, forerunners of 

today's savings banks, arose (Valls Martínez, Cruz Rambaud, et al., 2020). 

Similarly, Islamic Sharia prohibits the making of abusive profits in trade, 

known as riba (Martín Cervantes & Valls Martínez, 2021). 

On the other hand, the concept of socially responsible investing 

emerged in the U.S. in the mid-20th century, linked to particular religious 

groups' refusal to allow their money to be used to finance activities considered 

unethical, such as alcohol, tobacco or gambling. Soon after, this idea spread 

and many people refused to deposit their savings in banks that financed 

companies related to the Vietnam War or the South African Apartheid. And in 

1971, the first ethical investment fund, the Pax World Fund, was created 

(Lydenberg, 2002). Thus, money should be invested according to economic 

criteria, such as profitability and risk, but also considering ethical values, i.e. 

social, environmental and governance issues (Salzmann, 2013). 

In addition, the global financial crisis that began with the bankruptcy 

of Lehman Brothers in 2008 and the social and environmental scandals related 
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to large companies at the beginning of the 20th century led to the expansion 

and divulgation of CSR practices as a way to avoid future damage and gain 

legitimacy in the capital markets (Valls Martínez et al., 2019; Velte, 2017b). 

Nevertheless, the implementation and disclosure of CSR policies entail 

costs for the company, which negatively impacts its statement of income and 

could cause solvency problems (Bouslah et al., 2013). Obviously, companies, 

which are not an instrument of social change but economic entities, must be 

rewarded for their efforts in social and environmental responsibility (Mainelli, 

2004). Indeed, CSR practices avoid negative consequences (government 

penalties, boycotts of specific organizations or social sectors, etc.) and favor 

positive aspects (strengthening the brand, access to public and private 

contracts, relations with society, etc.). Moreover, companies with CSR reduce 

the probability of adverse incidents and, if they do occur, suffer their negative 

consequences later and with less intensity (Godfrey, 2005; Godfrey et al., 

2009).  In short, CSR increases the company's competitiveness and allows 

better access to capital markets. 

Especially in developed countries, CSR is now considered a moral and 

sometimes even legal duty. Companies are forced to develop such sustainable 

practices in order to gain the confidence of capital markets (Qu & Leung, 

2006) and be included in a sustainable market index, such as the Dow Jones 

Sustainability, FTSE4 Good or Morgan Stanley Capital International ESG 

indexes. 

Socially responsible investing is becoming increasingly important, with 

a growing number of institutional and retail investors considering 

environmental, social and governance (ESG) criteria in their portfolio 

selection (Wagemans et al., 2013). To assess their investments' responsibility, 

they use sustainable indexes and ESG scores from internationally reliable 

rating companies, such as Thomson Reuters, Bloomberg, etc. These scores 

allow them to select the shares of those companies listed in conventional 

indexes such as the S&P 500, Euro Stoxx 300 or MSCI indexes, among others. 

From a financial point of view, the parameters that define an 

investment are the expected return and its possible variation, known as risk. 
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A rational investor will only be willing to assume a higher risk if the expected 

return increases to compensate for the additional risk (Suárez Suárez, 2014). 

The question for investors is the following: do the shares of companies with 

higher CSR ratings show a higher or lower risk than those of less socially 

responsible companies? 

Admittedly, CSR ratings are now a key variable in portfolio selection in 

practice. In this sense, we can say that portfolio managers are ahead of 

scientific research. Indeed, nowadays, the concept of profitability includes 

not only financial performance but also social and environmental performance 

and even psychological performance, i.e. being personally satisfied with the 

actions taken (Beal et al., 2005). 

Following the Sharpe (1963) model, the expected stock return (R) in 

period t can be estimated based on the aggregate market return (Rm) : 

      , 1,2,
t t it

R Rm t T . 

The stock return variance represents the company's market risk: 

      2 2 2 2( ) ( ) ( )R Rm , 

where  2( )R  is the total company market risk,  2 2( )Rm  is the systematic 

market or non-diversifiable risk, and  2( )  is the idiosyncratic or diversifiable 

risk. 

This doctoral thesis focuses on systematic risk since it cannot be 

eliminated by portfolio diversification. Therefore, it is the most relevant for 

the investor. Idiosyncratic risk is relevant for other stakeholders, such as 

lenders, employees, customers, etc., who would suffer losses in the event of 

financial problems of the company (Yang et al., 2019). Nevertheless, the 

objective of the thesis is the perspective of the investor who must select a 

stock portfolio. 

CSR has been extensively studied in the literature, its components, how 

it is measured and its relationship with financial performance, generally 

finding a positive relationship (Cupriak et al., 2020; Deng et al., 2013; Krüger, 

2015; Servaes & Tamayo, 2013). Likewise, the link between CSR and board 
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composition, with special emphasis on gender diversity has been extensively 

studied (Bernardi & Threadgill, 2010; Birindelli et al., 2018; Dawar & Singh, 

2016; Pucheta-Martínez & Gallego-Álvarez, 2019; Rao & Tilt, 2016; Valls 

Martínez et al., 2019, 2022; Valls Martínez, Martín Cervantes, et al., 2020; 

Velte, 2017a).  Even though sustainable indices have been shown to exhibit 

lower volatility than conventional indexes (Lupu et al., 2016; Sudha, 2015; Ur 

Rehman et al., 2016; Valls Martínez & Martín Cervantes, 2021), there is weak 

evidence of the relationship between CSR and risk. 

Indeed, board composition is central to CSR policies and is a current 

and prolific line of research. It is also a political issue, as many countries have 

established mandatory or voluntary quotas to achieve a balance between 

women and men in senior management and control positions in companies 

(Valls Martínez & Cruz Rambaud, 2019).  

The board of directors is the main decision-making body and establishes 

sustainable strategies (Pletzer et al., 2015). Therefore, the company board 

has a decisive influence on the company's CSR (Mason & Simmons, 2014) and 

results (S. G. Johnson et al., 2013), its members are relevant, and gender 

diversity is a leading driver in CSR (Amorelli & García-Sánchez, 2021; Dawar 

& Singh, 2016; Terjesen et al., 2016). 

The low participation of women on most boards of directors is an 

indicator of the gender gap in management and control positions, derived 

from the underestimation that still exists today of women's ability to develop 

relevant decision-making functions (R. Mateos del Cabo et al., 2010).  

In fact, the presence of women on boards of directors and senior 

management is a relatively recent phenomenon. While some societies, such 

as the Nordic countries, have a long tradition in this regard, there are highly 

developed countries, such as the United States, where women's participation 

is far from that of their male counterparts. It is true that women are increasing 

their presence in decisive decision-making positions, which is mainly due to 

two reasons: (1) changes in traditional social values leading to ethical 

pressures; (2) quotas established by the legislation of some developed 
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countries (Adams, 2016; Birindelli et al., 2020; J. E. V. Johnson & Powell, 

1994). 

There is a body of research in the literature on the relationship 

between the presence of women on the board of directors and financial 

performance (Campbell & Mínguez-Vera, 2008; Huang & Kisgen, 2013; Joecks 

et al., 2013; Reguera-Alvarado et al., 2017; Ward & Forker, 2017). Even as 

mentioned above, the relationship between gender-diverse boards and CSR 

(Al-Qahtani & Elgharbawy, 2020; Harjoto & Rossi, 2019; Kyaw et al., 2017; Lu 

& Herremans, 2019). In both cases, the relationship is positive in most empirical 

investigations. However, there are hardly any studies relating the presence of 

women on the board of directors to the stock market risk, even when the risk 

is a decisive variable in portfolio selection. 

1.2. JUSTIFICATION 

The 2030 Agenda agreed by the United Nations General Assembly on 

September 25, 2015, established 17 Sustainable Development Goals (SDG), 

whose primary objective is to achieve prosperity for the entire world and 

protect the planet from environmental degradation, which involves 

eliminating poverty and combating climate change. In addition, the 5th Goal 

is Gender Equality, which in its target 5.5 states, "Ensure women's full and 

effective participation and equal opportunities for leadership at all levels of 

decision-making in political, economic and public life." The scarce traditional 

representation of women in leading positions is due to the so-called glass 

ceiling, namely, an invisible cultural barrier which prevents trained women 

from holding responsibility in organizational roles (R. M. Mateos del Cabo et 

al., 2012).  

CSR practices have become a duty for companies to achieve the goals 

of Agenda 2030 (ElAlfy et al., 2020; Tsalis et al., 2020; Wichaisri & Sopadang, 

2018) and to ensure the reliance of the capital markets (Qu & Leung, 2006). 

In addition, the relationship between CSR and stock price volatility varies 

according to the specific environmental, social or governance dimension of 

CSR under consideration, being especially intense in the case of ecological 

responsibility (Nguyen & Nguyen, 2015). 
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The stability of financial markets is closely linked to economic growth 

and welfare. Analyzing the relationship between market risk and CSR will help 

achieve the tradeoff needed to achieve the SDGs. 

 If gender equality on boards of directors is to be achieved, it is 

necessary to show the connection between the increased presence of women 

and market risk, which must be controlled to ensure the required financial 

consistency. 

Moreover, if, on the one hand, CSR is related to risk, this relationship 

is stronger in the environmental dimension. On the other hand, if gender 

diversity is associated with CSR, it will be interesting to show the link between 

gender diversity and the environmental component of CSR. 

1.3. OBJECTIVES 

This doctoral thesis mainly aims to analyze the relationship between stock 

market risk and CSR from a gender perspective. This general objective is 

structured into four goals: 

I. To present the current situation on the development of research on 

sustainability management and market risk, showing the scarcity of 

previous literature and the need to provide evidence on this topic while 

describing the relationship between both concepts. To this end, we 

published two book chapters addressing both issues. In the book 

chapter "Sustainability management and market risk" published in 

Dykinson, we conducted an initial bibliometric analysis to check the 

development of the subject in previous literature and verified the 

limited research to date. In the book chapter "Sustainability 

management and market risk", published in Springer, we highlighted 

the origin of CSR and its relationship with market risk, explaining the 

theories on which this relationship is based. In addition, we presented 

the decomposition of total risk into systematic and idiosyncratic risk, 

showing the significance of the beta parameter in the volatility of stock 

prices. 

II. Determine the relationship between market risk and corporate social 

responsibility, considering that the risk is given by the volatility of the 
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stock price and focusing on the systematic risk, i.e. the beta of the 

stock. For this purpose, companies listed on the S&P 500 and Euro Stoxx 

300 indexes from 2015 to 2019 are examined through OLS regressions 

with instrumental variables and fixed effects panel data. The American 

and European markets are representative of the world economy but 

have their own characteristics that mark substantial differences. 

Applying the same methodology and over the same period, the results 

are comparable and allow interesting conclusions to be drawn. This 

objective was developed in the article "Should risk-averse investors 

target the portfolios of socially responsible companies?" published in 

Oeconomia Copernicana. 

III. To analyze the relationship between board gender diversity and 

systematic market risk in Europe and the United States. For this 

purpose, companies in the Euro Stoxx 300 and S&P 500 indexes for the 

period 2015-2019 were considered using OLS regressions, a two-stage 

regression with instrumental variables, fixed-effects panel data, and 

the generalized method of moments (GMM). For similar reasons to those 

expressed in objective II, the indexes representative of the European 

and American markets were selected. This objective has been 

performed in the article "Women in control positions and market risk: 

Are the shares of companies with gender-diverse boards less volatile?", 

which is currently under review. 

IV. Explore whether the share of women on the board of directors is 

related to CO2 emissions. Furthermore, the influence of cultural 

diversity on the board of directors on CO2 emissions is analyzed. To this 

end, companies included in the MSCI Europe and Emerging Europe 

indexes were analyzed during the period 2010-2019 to study whether 

the relationship is different in developed and emerging countries in the 

same geographical area of influence. The methodology used is OLS 

regressions, panel data with fixed effects estimation and instrumental 

variables, and GMM estimation. In addition to studying the total 

sample, partial analyses were performed according to the level of 

development of the country (developed and emerging), the sector of 
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activity, the sensitivity of the industry to CO2 emissions (sensitive and 

non-sensitive) and the specific country. This objective was developed 

in the article "Are gender and cultural diversities on board related to 

corporate CO2 emissions?" published in the Journal of Cleaner 

Production. 

1.4. METHODOLOGY 

To meet the first objective and determine the research status on market risk 

and CSR, we began with a bibliographic analysis of the existing literature. To 

analyze the relationships between authors, countries and the relevance of the 

publications, we resorted to the networks created by the VOSviewer and Sci-

MAT algorithm. 

The analyses that cover the second to fourth objectives use similar 

methodologies, implemented through Stata statistical software (version 

16.0). First, the descriptive statistics of the variables involved in the study 

and their bivariate Pearson correlations were analyzed. In addition, mean 

tests and ANOVA analyses were performed in the case of dummy variables to 

check the relevance of using such variables. Next, to determine the 

relationship between the dependent and independent variables, we 

implement Ordinary Least Squares (OLS) regressions. 

However, estimators obtained with OLS regression may be biased by 

the presence of possible endogeneity. Endogeneity could arise due to different 

reasons: 

 First, there may be a bidirectional and simultaneous relationship 

between the dependent and independent variables. In the first stage, 

instrumental variables are used to estimate the independent variable 

in order to deal with this problem and avoid inconsistent estimators; 

in the second stage, these estimates are used as a regressor for the 

estimation of the dependent variable (Albuquerque et al., 2019; 

Haslam et al., 2010; Nguyen & Nguyen, 2015). 

 Second, there could be a trend in the values of the dependent variable 

being influenced by the values of previous periods. To avoid this 

dynamic endogeneity, it is usual to consider the dependent variable 
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with a lag as a regressor (Chollet & Sandwidi, 2018; Francoeur et al., 

2019; Orlitzky & Bejamin, 2001; Reguera-Alvarado et al., 2017). 

 Third, the existence of omitted variables that influence the 

relationship between the dependent and independent variables causes 

the named unobservable heterogeneity. Panel data, which combine 

time series and cross-sectional data, are used to address this problem. 

If the unobservable heterogeneity between the companies is 

correlated with the regressors, fixed-effects estimation is preferred. 

Otherwise, random effects would be the correct methodology 

(Arellano & Bover, 1990). The Hausman test (Hausman, 1978) was 

applied to select the most consistent estimator model and the Breush-

Pagan or Lagrange multipliers to test whether the fixed effects model 

is better than the pooled linear regression (Breusch & Pagan, 1980). 

In addition, other complementary methodologies have been used to 

test the robustness of the results obtained: 

 Instead of using the independent variable's observed values in the 

model's estimation, we use the residuals resulting from estimating 

these observed values with the rest of the regressors of the primary 

model. In this way, only the variance of the independent variable not 

explained by the rest of the variables is used in the main model 

(Tingbani et al., 2020). 

 The second-order generalized moment method (GMM) estimation, 

which simultaneously addresses endogeneity and correlation problems, 

is more consistent and efficient than the first-order model and has the 

advantage of preventing unnecessary data loss (Arellano & Bover, 

1995). 

 The use of winsorized variables is used to eliminate extreme values 

that could distort the estimations (Haque, 2017). 

1.5. STRUCTURE 

The structure of this doctoral thesis, presented as a compendium of 

publications, is as follows: 
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Chapter 2 includes a simplified bibliometric analysis of publications on 

CSR and market risk, understood as stock price volatility. The evolution of 

publications over time and by area of knowledge is presented. In addition, the 

network maps corresponding to the authors' countries and the keywords of the 

published studies are shown. The links between sustainability and other 

concepts and the strategic authors' map are also presented. 

Chapter 3 highlights the origin of CSR and its current importance, 

relating it to market risk. It explains the division of market risk into systematic 

and idiosyncratic, showing the importance of the former and of beta as a 

measure of volatility. In addition, the theoretical basis of the relationship 

between sustainability and volatility is presented. 

Chapter 4 analyzes the relationship between market beta and CSR. 

After showing the importance of studying this relationship, the theoretical 

foundation of the link is established so that it is hypothesized that the 

implementation of CSR policies shows an inverse relationship with stock beta. 

The empirical testing of the hypothesis is conducted with a sample of 

companies included in the S&P 500 and Euro Stoxx 300 market indexes during 

the period 2015-2019. The results confirm the relationship in the US market 

so that risk-averse investors should select portfolios of companies with high 

ESG scores. However, this relationship was not confirmed in the European 

market. 

Chapter 4 studies the relationship between beta and gender diversity 

on the board of directors. The literature on the risk aversion of women 

compared to men is reviewed. Based on well-founded theories, we 

hypothesize that companies with gender-diverse boards have lower beta. 

Empirical testing on the same sample as above shows that the negative 

relationship between risk and gender is confirmed in the American market but 

not fully supported in the European market. 

Chapter 5 studies the relationship between gender, cultural diversity, 

and CO2 emissions. Similarly to the two previous chapters, two hypotheses 

are formulated after showing the opportunity of the study, reviewing the 

literature, and establishing the theoretical foundation. The first, the study's 

primary objective, is that gender-diverse boards of directors are related to 
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lower CO2 emissions. The second is that culturally diverse boards are 

positively associated with CO2 emissions. The empirical test is performed in 

this case with European companies included in the MSCI Europe and MSCI 

Emerging Europe indexes during the period 2010-2019 to compare the 

relationship in developed and emerging countries. In general, the two 

hypotheses established in both samples were confirmed. 

Chapter 5 shows a compilation of the conclusions reached in the 

publications presented in the previous chapters and presents the future lines 

of research that we intend to develop. 

Finally, all the bibliographic references used for the publications 

contained in this doctoral thesis are listed. 
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2.1. ABSTRACT 

From a social and environmental perspective, sustainability is a relatively 

recent concern. Currently, investors require corporate actions to manage the 

consequences of companies’ activities on society and the planet. Moreover, 

when investors select their financial asset portfolios, they consider the risk of 

such investments, i.e. the possible variation in expected return. The 

relationship between sustainability and risk has been little studied in the 

literature, both theoretical and empirically. Most of the scarce research found 

that the most sustainable companies have a more stable market price, 

especially in the long term. Similarly, sustainable market indexes are less 

volatile and more stable in periods of crisis than the other indexes. Interest 

in linking sustainability and market risk is recent, and researchers have not 

yet shown sufficient interest, despite the important practical implications. 

2.2. INTRODUCTION 

Sustainability is a concern in companies in the last decades. Economic 

development implies negative consequences for the environment and causes 

social changes that are not always desirable. In this sense, and because of the 

scandals produced by large corporations regarding polluting activities, the 

exploitation of workers, etc., a code of ethical conduct was imposed to oblige 

those companies that want to stay in the market to apply corporate social 

responsibility (CSR) policies. Companies have to be accountable for their 

actions. In this sense, the United Nations established the Agenda 2030, a set 

of sustainable development goals to care for the planet and people, including 

fighting against poverty, clean water and energy, decent work, gender 

equality, etc. All of this implies cost to companies. However, do the benefit 

they get in return compensates for such efforts? 

CSR has been widely studied in the literature. An extensive array of 

research has focused on measuring its three components: environmental, 

social and governance (ESG), to determine the final ESG score. Another line 

of work has established, in general, a positive relationship between financial 

performance, which is measure as accounting profitability or market 

valuation, and CSR. There are even comprehensive previous theoretical and 
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empirical analyses about the composition of board of directors and CSR’s 

extent, focusing on gender diversity (Valls Martínez et al., 2019). However, 

so far, little attention has been paid to the relationship between sustainability 

and market risk. 

Today, portfolio managers and individual investors consider ESG-score 

as a critical variable in financial asset selection. Every rational investment 

decision must consider two basic parameters: profitability and risk. Currently, 

the concept of profitability includes not only financial performance but also 

social and environmental performance, and even psychic performance (feel 

good about their own decisions). The risk is the possibility of not obtaining 

the expected returns. Therefore, are sustainable companies more or less risky 

than those that do not apply sustainability measures?  

There is little empirical research on this issue, but most find that those 

market indices that comprise sustainable businesses are more stable over 

time. Similarly, those companies with better ESG scores have a less volatile 

share price. 

2.3. RELATIONSHIP BETWEEN SUSTAINABILITY MANAGEMENT AND 

MARKET RISK IN RESEARCH. A BIBLIOMETRIC ANALYSIS 

Bibliometric analysis has been carried out on the research papers published 

up to the end of 2020 to analyze the relationship between sustainability and 

market risk concepts. For this purpose, a search was done in the Scopus 

database, a reputable bibliographic base that gathers a vast collection of 

renowned scientific research. Specifically, the following search criteria were 

entered: “sustainability” and “corporate social responsibility” and “risk 

market” and “volatility”. A total of 91 documents were obtained, 

corresponding to 2003-2020 (see Figure 1). 

The Excel spreadsheet and the VOSviewer (Waltman, Ludo Jan Van Eck, 

Nees Noyons, 2010) and SciMAT (Cobo et al., 2012) software were used to 

analyze the different bibliometric indicators and clusters related to 

production by year, area, country, keywords, authors and citations. 
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Figure 1. Number of publications by year (Source: Own elaboration based on 

Scopus database) 

 
 

The first article that related sustainability with market risk dates from 

2003 (Walmsley & Bond, 2003), published in the Journal of Environmental 

Assessment Policy and Management, found that more sustainable companies 

listed on the UK Financial Times Stock Exchange showed reduced volatilities 

of the share price. However, it has been almost unnoticed, as it has only 

obtained five citations, and it took nine years, until 2012, for research in this 

field to have a specific, albeit scarce, development. At this time, it is a little 

researched topic and, therefore, with future projection. 

Figure 2 shows the categories of the publications. The two most crucial 

areas are Economics, Econometrics and Finance (38 articles) and Business, 

Management and Accounting (37 articles), which is logical, considering that 

market risk management is an essential topic in finance for companies and 

investors. Next, there are three other areas of interest, namely Social 

Sciences (29 articles), Environmental Science (28 articles) and Energy (20 

articles). In this sense, it is found that investment in “clean energy” reduces 

the portfolio volatility, socially responsible investment portfolios increase the 

profitability and sustainable market indices have higher returns and lower 

volatility. 
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Figure 2. Number of publications by area 

 
Source: Own elaboration based on Scopus database. 

Figure 3 shows a map by countries, according to the number of 

citations. The United States, with 277 citations, is the most productive 

country, followed by United Kingdom (197), Spain (145), Germany (131) and 

Japan (122).  

Figure 3. Production by countries, according to the number of citations 

 
Source: Own elaboration based on Scopus database and generated using VOSviewer. 
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According to the number of publications, the United States is also the 

first in the ranking, with 16 documents, followed by Australia and United 

Kingdom (both of them 9), China (8), Switzerland and Spain (both of them 6) 

and South Korea (5). 

Figure 4 reveals the network of keywords based in co-occurrence. The 

four main keywords are sustainability, sustainable development, risk 

assessment and the stock market. Indeed, the network highlights the strong 

relationship between sustainability and market risk. Market risk is determined 

by risk management, risk assessment, decision making, stock market, 

exchange rate, market conditions, price dynamics, uncertainly analysis, 

stochastic systems and models, finance, financial data processing, investment 

and profitability. 

Figure 4. The network of index keywords based in co-occurrence 

 
Source: Own elaboration based on Scopus database and generated using VOSviewer 

The specific sustainability network appears in Figure 5. This term is 

strongly related to risk-analysis, risk-management, risk-diversification, 

market-conditions, market-system and financial-system.  
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Figure 5. Sustainability network 

 
Source: Own elaboration based on Scopus database and generated using SciMAT 

Figure 6 shows the strategic map of authors based on the number of 

citations. The motor authors are Shaeffer, who analyzed the risk of oil 

companies adhered to the Dow Jones Sustainability Index (Schaeffer et al., 

2012), and Ur Rehman, who found that market risk of sustainable indices is 

lower than of the traditional stock market (Ur Rehman et al., 2016). Tlesova 

is a basic o transversal author and considers that the planning is fundamental 

to a sustainable industry (Tlesova et al., 2018). Erokhin is an emerging author, 

and analyzes Russian companies concluding that in volatile economic 

environments and in times of crisis, companies that want to have better 

financial results increasingly recur to implementing sustainable activities. 

Fleming and Hang are high or isolated authors: the first one determines that 
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agriculture is facing increasing pressures to be sustainable and a measure to 

improve sustainability is forestry; the second one studies the market risk of 

entertainment, airline and tourism industries, which can be significantly 

affected by social and environmental risks. 

Figure 6. Strategic diagram of authors based on the number of citations 

 
Source: Own elaboration based on Scopus database and generated using SciMAT 

2.4. CONCLUSIONS  

Sustainability scores are a fundamental variable in financial investment so 

that investors scarcely demand unsustainable companies. Moreover, every 

investor must consider the risk involved in the selected financial asset. In 

general, profitability and risk are two variables that move in the same 
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direction, so that those investments that, a priori, offer more profitability 

also involve greater risk. The final decision taken will depend on the risk 

profile of the individual investor. Investors are often risk- averse, so they will 

prefer to sacrifice profitability favoring greater security. In this sense, 

sustainable investments are more suitable for most investors, according to the 

results obtained in most empirical research developed so far. However, since 

few studies have been carried out in this sense, there is a research gap to be 

filled. 
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3.1. ABSTRACT 

From a social and environmental perspective, sustainability is a relatively 

recent concern in people and, therefore, in companies. Currently, investors 

require corporate actions to manage the consequences of companies’ 

activities on society and the planet. Moreover, when investors select their 

financial asset portfolios, they consider the risk of such investments, i.e. the 

possible variation in expected return. The relationship between sustainability 

and risk has been little studied in the literature, both theoretical and 

empirically. Most of the scarce research found that the most sustainable 

companies have a more stable market price, especially in the long term. 

Similarly, sustainable market indexes are less volatile and more stable in 

periods of crisis than the other indexes. Interest in linking sustainability and 

market risk is recent, and researchers have not yet shown sufficient interest, 

despite the important practical implications. Without a doubt, we can say 

that portfolio managers are ahead of scientific research. In any case, there 

are theoretical reasons and empirical data to affirm that better management 

of business sustainability leads to a reduction in market risk, whether this is 

considered as the variation of cash flows or as the volatility of share prices. 

Moreover, in the latter case, at an individual company level or collectively, 

as a market index. 

3.2. INTRODUCTION 

Sustainability is a concern in companies in the last decades. Economic 

development implies negative consequences for the environment and causes 

social changes that are not always desirable. In this sense, and because of the 

scandals produced by large corporations regarding polluting activities, the 

exploitation of workers, etc., a code of ethical conduct was imposed to oblige 

those companies that want to stay in the market to apply corporate social 

responsibility (CSR) policies. Companies have to be accountable for their 

actions. In this sense, the United Nations established the Agenda 2030, a set 

of sustainable development goals to care for the planet and people, including 

fighting against poverty, clean water and energy, decent work, gender 
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equality, etc. All of this implies cost to companies. However, do the benefit 

they get in return compensates for such efforts? 

CSR has been widely studied in the literature. An extensive array of research 

has focused on measuring its three components: environmental, social and 

governance (ESG), to determine the final ESG score. Another line of work has 

established, in general, a positive relationship between financial 

performance, which is measure as accounting profitability or market 

valuation, and CSR. There are even comprehensive previous theoretical and 

empirical analyses about the composition of the board of directors and CSR’s 

extent, focusing on gender diversity (Valls Martínez et al., 2019, 2020). 

However, so far, little attention has been paid to the relationship between 

sustainability and market risk. 

Today, portfolio managers and individual investors consider ESG-score a 

critical variable in financial asset selection. Every rational investment 

decision must consider two basic parameters: profitability and risk. Currently, 

the concept of profitability includes not only financial performance but also 

social and environmental performance, and even psychic performance (feel 

good about their own decisions). The risk is the possibility of not obtaining 

the expected returns. Therefore, are sustainable companies more or less risky 

than those that do not apply sustainability measures?  

There is little empirical research on this issue, but most find that those market 

indices that comprise sustainable businesses are more stable over time. 

Similarly, those companies with better ESG-scores have a less volatile share 

price. 

3.3. RELATIONSHIP BETWEEN SUSTAINABILITY MANAGEMENT AND MARKET 

RISK  

In the middle of the 20th century, Bowen’s book Social Responsibilities of the 

Businessman was the beginning of CSR research, which was linked to its 

founder’s philosophy and character. A few years later, that perspective 

evolved and moved from a personalist vision to consider the company’s 

commitment to society. In this way, the company’s objective is no longer to 
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maximize shareholders’ profit. Now it is also essential to take into 

consideration stakeholders’ interests. However, in the 1990s, with the advent 

of international financial, social and environmental scandals, a whole set of 

ethical codes of conduct emerged to control these risks, involving companies 

in achieving a sustainable model; in this sense, for example, the Green Book 

of the European Union.  

Consequently, we can say that there existed a CSR before the current 

regulatory phase. Indeed, the real origin of CSR has its roots in religious 

tradition. The Monte de Pietá, financial institutions emerged in Italy during 

Renaissance under Catholic Church auspices, prohibited usury and provided 

loans for the most disadvantaged sectors of the population. Similarly, the 

Islamic Sharia forbids the riba (abusive gains made in trade) (Martín Cervantes 

& Valls Martínez, 2021). 

Market risk can be understood in different ways. Some studies identify 

market risk with the variations in the company’s products price. In this sense, 

those companies committed to sustainability achieve stable market prices, 

thus reducing the volatility of the company's cash flows. For example, the 

small ecological production of coffee in Brazil shrink the volatility of market 

prices, thus improving the living conditions of farmers, avoiding emigration to 

large cities. In this way, developing countries’ economy is improved (Pronti & 

Coccia, 2020). 

On the other hand, it has been proven that one of the problems in 

ensuring the supply of food at stable prices is the environmental degradation 

of land, water and energy resources. Therefore, it is necessary to carry out 

actions that guarantee environmental sustainability and resource efficiency 

(Becker et al., 2014). In short, considering the link between CSR and cash 

flows, in volatile economic environments, and especially in times of crisis, 

companies that want to have better financial results increasingly resort to 

implementing and disclosing sustainable activities (Erokhin et al., 2019). 

However, when considering the investment in financial assets, mainly 

in company shares, either individually or through collective investment 
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institutions (such as mutual funds or pension plans), market risk refers to stock 

prices volatility (see Figure 1). 

Figure 1. Company stock risk 

 

 

 

 

 

 

 

 

 
              Source: Own elaboration. 

The total company stock risk is the fluctuation of the stock market’s 

share price. This risk is the sum of two components: the systematic risk and 

the idiosyncratic risk. The systematic risk depends on the market in which the 

financial asset is traded and encompasses economic, monetary, political and 

social factors affecting the particular market. Company idiosyncratic risk 

includes all the aspects of a company or industry. In other words, it arises 

from the uncertainty that surrounds a company due to the development of its 

business, whether due to the company’s circumstances or those of the sector 

to which it belongs. 

Systematic risk affects all market assets to a greater or lesser extent. 

It is determined by a parameter called beta or volatility coefficient, β, and 

whose value reflects the volatility of the share price compared to the average 

volatility of the market in which the security is traded. 

According to Table 1, if an investor is risk-averse will prefer defensive 

stocks, i.e. lower beta. In this way, when the market rises the profit obtained 

will be less but, likewise, when the market falls, the losses will also be 

reduced. In other words, the risk assumed with the investment will be lower 

if the stock remains more stable over time, which requires shorter betas. 

 

Total Company Stock Risk 

Systematic Risk Company Idiosyncratic Risk 
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Table 1. Stock volatility 

β Strategy Volatility Market risk 

β > 1 Aggressive stocks  High volatility Above-market risk stocks 

β = 1 Neutral stocks Normal volatility Equal-market risk stocks 

β < 1 Defensive stocks Low volatility Below-market risk stocks 

β < 0 is not usual and implies that the stock prices move opposite the market. 
Source: Own elaboration. 

According to Table 1, if an investor is risk-averse will prefer defensive 

stocks, i.e. lower beta. In this way, when the market rises the profit obtained 

will be less but, likewise, when the market falls, the losses will also be 

reduced. In other words, the risk assumed with the investment will be lower 

if the stock remains more stable over time, which requires shorter betas. 

Environmental performance reduces both systematic risk and beta 

(Salama et al., 2011) as well as idiosyncratic risk (Utz, 2018). As it is known, 

CSR integrates environmental, social, and corporate governance (ESG) 

measures. Studies have found a negative relationship between CSR and stock 

price volatility, in such a way that those companies that apply CSR policies to 

a greater extent show higher stability in the stock market price of their shares 

(Adascalitei, 2015; Benlemlih et al., 2018; Xu & Liu, 2018). However, this 

relationship varies according to CSR’s dimension considered, being especially 

strong in the case of environmental responsibility (Nguyen & Nguyen, 2015). 

News that negatively affects the company's reputation positively influences 

its volatility. CSR’s effects on risk are felt more in the long term than in the 

short time (Bosch-Badia et al., 2018), and, therefore, companies need to 

protect their image in society. 

Market indices include companies qualified as socially and 

environmentally responsible. Finally, when comparing sustainable market 

indices, such as Dow Jones Sustainability, with other market indices, it can 

be seen that ESG indices offer better returns and are less volatile. Therefore, 

socially responsible investment is suitable for sustainable companies, 

investors and society (Lupu et al., 2016). 
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The influence of sustainability on risk reduction is mainly based on 

Stakeholder Theory (Freeman, 1984). Directors must consider all 

stakeholders’ interests (customers, suppliers, investors, public administration 

and people in general), not just shareholders, to protect the company from 

economic and reputational losses. When companies develop and effectively 

disclose CSR policies, create a culture of safety face their stakeholders, who, 

in the event of a crisis caused by a social (such as worker exploitation) or 

environmental (such as exceptional pollution) scandal, impose less severe 

penalties. Consequently, CSR makes companies more resilient and better able 

to withstand such harmful incidents than their competitors. In this way, CSR 

becomes a kind of shield that protects companies from negative assessments 

of specific actions, giving them a margin of action that would otherwise not 

be allowed (Nguyen & Nguyen, 2015).  

In short, when a contingency occurs, companies with marked CSR 

practices tend to suffer the consequences later and with less intensity than 

those that do not implement such policies. For example, if the company takes 

measures to control the waste it discharges, it is less likely to produce 

accidental contamination. Therefore, its reputation will be less affected, and 

fines related to environmental damage or a reduction in sales due to the loss 

of customer loyalty will not reduce economic returns. Besides, workers will 

feel more involved in repairing the damage, willing to work longer hours and 

seek outside support, for example, by asking for help from public authorities 

or involving the general public in helping the company by purchasing its 

products. 

Therefore, CSR measures reduce the probability of adverse incidents 

and, if they occur, mitigate the negative effects. Customers, workers and 

people are safer. For instance, if the company invests in the products’ safety 

and conducts severe good working tests, the customer’s risk of an accident 

will be minimal. Similarly, properly occupational health and safety plan 

investment lead to fewer workers suffering casualties. Analogously, 

sustainability measures (reducing polluting waste, renewable energies, water 

savings, etc.), although costly, reduce the risk of environmental incidents, 
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which have disastrous consequences for the planet and the company's 

profitability and reputation. 

On the contrary, if companies disregard stakeholders’ interests, they 

will have high costs in the future, such as those arising from claims for 

damages to workers, the population or the environment, stricter regulations, 

negative image and loss of credibility with customers, etc. 

It is not enough for companies to implement adequate social and 

environmental sustainability policies; they must also transmit these practices 

to their stakeholders. Namely, they must make an efficient disclosure. Higher 

disclosure means greater corporate transparency, facilitating access to credit 

by reducing capital restrictions. Therefore, the company's idiosyncratic risk 

will be lower. According to the resource dependence theory, this idea 

established that companies need to control access to resources for their 

survival. Since the resources are in the stakeholders’ hands, it is essential to 

gain their trust to ensure access to the resources required at all times. 

In addition, reliable disclosure contributes to enhancing the company's 

reputation (fair remuneration of the workforce, adequate working conditions, 

energy efficiency policies, pollution control, etc.), strengthening the 

confidence of the capital markets and, consequently, reducing systematic risk 

as well as the volatility of cash flows (Benlemlih et al., 2018). In this line, 

legitimacy theory states that shareholders reject companies whose activities 

are not desirable or appropriate according to a set of values and beliefs 

considered to be socially correct. This fact would lead to the withdrawal of 

invested funds, resulting in increased share prices volatility (Tasnia et al., 

2020).  

To summarize, risk management theory considers total company stock 

risk to be the degree to which a company's stock price varies over time. This 

total risk can be dissociated into two different risks: systematic and 

idiosyncratic. The company’s systematic risk is determined by the particular 

market to which the company belong, that is, by its specific environment. On 

the other hand, company idiosyncratic risk derives from its peculiar 

characteristics. The company's sustainability policies reduce both the total 
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risk of its two components, i.e., the systematic risk and the idiosyncratic risk 

(Lueg et al., 2019). 

3.4. CONCLUSIONS 

Sustainability scores are a fundamental variable in financial investment so 

that investors scarcely demand unsustainable companies. Moreover, every 

investor must consider the risk involved in the selected financial asset. In 

general, profitability and risk are two variables that move in the same 

direction, so that those investments that, a priori, offer more profitability 

also involve greater risk. The final decision taken will depend on the individual 

investor’s risk profile. Investors are often risk-averse, so they will prefer to 

sacrifice profitability favoring greater security. 

In this sense, sustainable investments are more suitable for most 

investors, according to the results obtained in most empirical research 

developed so far. Sustainability reduces the market risk in whatever form it 

is considered (systematic or idiosyncratic, individual or market index). 

Moreover, effective sustainability management enables financial companies 

to overcome a sudden financial crisis, adds shareholder value and reduces 

risk. Nevertheless, for the effects of sustainable policies to be truly 

successful, they need to be adequately disclosed, both within the company 

(workers) and outside (other stakeholders). 
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4.1. ABSTRACT 

Research background: Companies are required to implement Corporate 

Social Responsibility (CSR) policies to mitigate the adverse social and 

environmental effects of their activities and gain legitimacy in the eyes of 

society. Sustainability initiatives are costly for companies but, at the same 

time, they are important value-creation drivers. Retail and institutional 

investors are increasingly choosing portfolios based on CSR performance. 

However, the relationship between CSR and market beta has hardly been 

studied at all in the literature, and no direct comparison of the U.S. and 

European markets has been conducted. 

Purpose of the article: The two fundamental variables that define an 

investment are return and risk, and the appropriate risk-return combination 

depends on the profile of the investors. This research aims to analyze the 

relationship between CSR and market risk, understood as price volatility and 

measured by market beta in the U.S. and European markets. 

Methods: Companies listed in the S&P 500 and Euro Stoxx 300 indexes from 

2015 to 2019 were examined using OLS regressions with instrumental 

variables (IV) and fixed effects panel data. 

Findings & value added: The results show that those companies with higher 

CSR have betas below the market index in the U.S. market as well as lower 

volatility, and are, therefore, more appropriate choices for risk-averse 

investors. However, this relationship was not confirmed in the European 

market. This difference may be justified for two reasons: 1) The non-

adherence of the United States to the Kyoto Protocol, resulting in less strict 

legal regulations than in Europe; 2) In the U.S. market, betas are more 

aggressive, while in the European market they are more defensive, with 

little margin for reduction. This research contributes to the current state of 

knowledge by providing empirical evidence that social, environmental, and 

corporate governance sustainability practices reduce stock volatility in the 

U.S. capital market, which is highly relevant for private and institutional 

investors who make their investments based on moral criteria. The results 
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are current and reliable since they cover a broad and recent period for two 

of the most important stock market indexes. 

4.2. INTRODUCTION  

According to Carroll (1979), corporate social responsibility (CSR) includes 

economic, legal, ethical, and discretionary pillars. Indeed, companies are 

the backbone of society, producing the goods and services needed by the 

population and providing employment. At the same time, companies must 

obviously obtain an economic benefit in order to survive. Moreover, business 

activity takes place within an institutional system subject to legally binding 

regulations, and companies are also expected to comply with a series of 

ethical standards which are not legal obligations, such as adopting measures 

to reduce waste and water consumption, and using renewable energy. 

Finally, there are certain discretionary responsibilities which society in 

general believes that companies should fulfil, including making philanthropic 

donations to cultural activities, fighting against poverty, and promoting 

gender equality and social justice.  

CSR entails monetary costs for companies and, consequently, for 

shareholders, who see their remuneration reduced. In addition, any rise in 

costs implies an increase in company bankruptcy risk (Bouslah et al., 2013). 

Therefore, companies would not implement CSR policies if they were not 

rewarded for their socially and environmentally responsible behavior 

(Mainelli, 2004). Indeed, the reward comes, on the one hand, from avoiding 

negative consequences, such as criticism from NGOs, certain government 

impositions, boycotts in specific markets or regions, and the loss of 

important employees with high ethical values. On the other hand, the 

positive aspects include strengthening the brand; facilitating access to 

contracts requiring ethical values; improving public relations with 

customers, NGOs, and governments; and lower capital costs, among others. 

In short, investment in CSR policies creates value for a company as it 

increases its opportunities to obtain resources in the capital markets, 

strengthens its governance, improves its relationships within the wider 

community (employees, customers, suppliers, investors, the State, etc.), 
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and reinforces its competitiveness. CSR strategies reduce a company's risk of 

adverse social and environmental events whose consequences, were they to 

occur, would be mitigated since less reputational damage would take place 

and fewer lawsuits would be filed against the company. 

In recent decades, the establishing of CSR activity ratings through 

environmental, social and governance (ESG) scores by specialized analysts 

and entities has proliferated. Based on these ratings, there is a growing 

trend among retail and institutional investors towards selecting financial 

asset portfolios with high ESG scores. At the beginning of 2020, sustainable 

investments totaled $35.3 trillion, which represented a 55% increase in just 

four years (Global Sustainable Investment Alliance, 2020). Investment and 

pension funds, i.e., institutional investors, own considerable shareholdings 

and therefore exert significant influence on company policies developed by 

managers and corporate governance, these being the main drivers of CSR 

performance. Indeed, institutional investors generally prefer companies with 

a solid CSR, thus promoting investment in sustainable corporations (Motta & 

Uchida, 2018). The fact that institutional investors are interested in 

investing in companies with high CSR is an attractive incentive for 

companies to implement CSR policies. Managers decide to execute CSR 

actions to protect shareholders' interests and, ultimately, prevent losses. 

Therefore, their real aim is one of selfish monetary interest rather than a 

moral or ethical issue (Petersen & Vredenburg, 2009). 

What are the factors that drive investors to select companies with a 

solid CSR? According to Beal et al., (2005), they can be classified into three 

well-differentiated groups; 1) financial returns, derived from both higher 

accounting or market valuation and lower risk; 2) social and environmental 

returns resulting from philanthropic acts or environmental protection; 3) 

psychological returns resulting from feeling satisfied with one’s performance 

and behavior. 

The moral reasons are undoubtedly the most significant, since the 

origin of socially responsible investment dates back to the mid-20th century 

in the United States. Certain religious groups objected to their savings being 
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invested in unethical companies dealing in alcohol, tobacco and gambling. A 

few years later, another movement arose that refused to allow the financial 

institutions that managed their money to finance companies with activities 

linked to apartheid or the Vietnam War (Valls Martínez, Cruz Rambaud, et 

al., 2020). 

In the 1990s, the pioneering ESG indices emerged: the Domini 400 

Social Index and the Dow Jones Sustainability Indices, created in 1991 and 

1999, respectively. Since then, the number of indices that only include 

companies with high ESG scores has grown steadily. Sustainable market 

indices have lower volatility, i.e., lower betas, than non-sustainable ones, 

while their returns are similar or even higher (Lupu et al., 2016; Sudha, 

2015; Ur Rehman et al., 2016; Valls Martínez & Martín Cervantes, 2021).  

The global economic environment has become extremely volatile in 

recent years, especially in the wake of the COVID-19 pandemic. Companies 

are operating in an unstable environment and are under pressure to behave 

transparently and sustainably (Erokhin et al., 2019). Now, more than ever, 

many investors are looking for safe, low-volatility investments rather than 

risky assets with volatile prices. 

Previous studies have analyzed the link between CSR and financial 

performance, establishing a significant positive relationship between the 

two variables (Cupriak et al., 2020; Deng et al., 2013; Krüger, 2015; Servaes 

& Tamayo, 2013). However, the extent to which CSR affects a company's 

financial risk has not been studied sufficiently, and a direct and automatic 

relationship between ESG measures and risk has not been clearly established 

(Becchetti et al., 2016; Bosch-Badia et al., 2018; Chen et al., 2015; Orlitzky 

& Bejamin, 2001; Schaeffer et al., 2012). Hence the timeliness of this 

article. 

Risk-averse investors seeking low-risk financial assets, i.e., reduced 

betas, should invest in the stocks of companies that implement CSR policies, 

provided that a negative connection between CSR and beta has been 

demonstrated. This research aims to analyze the relationship between CSR 

and market risk, understood as volatility and measured by market beta. For 
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this purpose, companies listed on the S&P 500 and Euro Stoxx 300 indexes 

from 2015 to 2019 are examined through OLS regressions with instrumental 

variables and fixed effects panel data. The results show that higher CSR 

involves lower market risk for U.S. companies but not for European 

companies. 

This study contributes the following improvements to the current 

research: Firstly, it offers empirical evidence on whether social, 

environmental and corporate governance sustainability practices reduce 

stock volatility in the capital market. A key metric used by investment 

analysts and provided by sizeable financial market research firms is the beta 

of a stock; this article is therefore highly relevant for private and 

institutional investors. Secondly, the study is based on two of the most 

important financial market indexes, the S&P 500 and the Euro Stoxx 300, so 

the results obtained faithfully reflect the present global situation. Thirdly, 

the analysis covers a broad and recent period, and so the results are current 

and reliable. 

The rest of this article is organized as follows: Section 2 includes a 

literature review and the theoretical framework that allows the 

establishment of the research hypothesis; Section 3 presents the data, 

variables, and methodology applied; Section 4 displays the results derived 

from the empirical study; and finally, in Section 5, the main conclusions are 

presented. 

4.3. LITERATURE REVIEW AND THEORETICAL FRAMEWORK 

The literature has studied in depth the relationship between the level of CSR 

and a company's financial performance, generally finding that compliance 

with environmental, social and corporate governance criteria increases 

accounting profitability and market valuation (Garcia-Castro et al., 2010; 

Gimeno-Arias et al., 2021; Hou, 2019; X. Jia, 2019; Lin et al., 2018; Miralles-

Quiros et al., 2017a; Nollet et al., 2016; Palacios-Manzano et al., 2021). The 

influence of board composition, especially the presence of women directors, 

on the implementation of CSR policies has also been analyzed from both an 

empirical and theoretical point of view (Valls Martínez et al., 2019; Valls 
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Martínez, Martín Cervantes, et al., 2020). However, there is relatively little 

current research linking CSR to company market risk. In this sense, it could 

be said that practice precedes research since, in recent years, there has 

been a growing tendency to select socially responsible investment 

portfolios, and ESG criteria are becoming increasingly important in financial 

asset management. 

A company’s risk profile is a crucial investment parameter and it is 

therefore essential to establish the relationship between CSR and market 

risk. CSR fosters ethical behavior among managers, which could positively 

influence a company's reputation and indirectly increase its value and 

reduce risk (Devie et al., 2018; Lu et al., 2020). 

It is claimed that the influence of up to five different factors may 

reduce risk when CSR measures are applied (Cai et al., 2016; Jo & Na, 2012): 

1) Socially responsible companies may obtain a kind of "insurance-like" 

protection derived from the creation of goodwill and moral capital that 

would allow them to maintain their financial performance (Godfrey, 2005; 

Godfrey et al., 2009); 2) CSR implementation can reduce the cost of capital 

(Sharfman & Fernando, 2008); 3) CSR can strengthen a company's market 

acceptance and increase the value of its shares (Porter & Kramer, 2011). 4) 

Managers who are more committed to CSR are more likely to disclose their 

activities, and this enhanced transparency reduces information asymmetries 

with investors (Dhaliwal et al., 2011); 5) CSR engagement increases 

confidence in a company, which reduces its capital constraints, facilitating 

access to capital markets (Jo & Harjoto, 2011). 

CSR policies entail costs for the company, which can be significant in 

some cases. However, these policies also generate tax savings, strengthen 

the entity's public image, attract and retain talented employees (Stojanovic 

et al., 2020), and reduce the company's risk. Previous studies have shown a 

reduction in equity and debt capital cost and an increase in firm value 

(Dhaliwal et al., 2012; Goss & Roberts, 2011; Jo & Harjoto, 2011, 2012). 

Companies may adopt CSR measures either voluntarily or because 

they are required to do so by law. The long-term objective of voluntarily 
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implemented measures is to build a good reputation for the company, 

resulting in improved financial performance (Durana et al., 2021; Kliestik et 

al., 2020) and, consequently, more satisfied stakeholders (Marakova et al., 

2021). For example, customer loyalty will grow, thereby increasing sales (M. 

A. Harjoto & Jo, 2015). 

The risk of falling share prices decreases with the development of CSR 

practices, as socially responsible companies are committed to higher 

standards of transparency and consequently attract less negative attention. 

However, if the aim of CSR practices is to repair the damage caused by 

inappropriate social or environmental behavior, there would consequently 

be a higher risk of falling share prices. In other words, CSR should be 

implemented a priori and aimed at avoiding reputational damage in order to 

reduce risk (Y. Kim et al., 2014). 

Furthermore, another reason for the lower market volatility of 

companies with higher CSR scores could be that institutional investors are 

not willing to pay a higher price for these companies’ shares. However, they 

favor holding on to them and not selling them (Petersen & Vredenburg, 

2009). 

Previous studies have stated a negative relationship between CSR and 

systematic market risk, such as that conducted on S&P 500 companies from 

1992 to 2009 (Oikonomou et al., 2012), on U.S. companies from 2003 to 2015 

(Albuquerque et al., 2019), on U.K. companies from 1994 to 2006 (Salama et 

al., 2011), on an international sample from 2001 to 2011 (Benlemlih & 

Girerd-Potin, 2017) and on financial companies (Paul, 2013), demonstrating 

that effective sustainability management reduces systematic risk. Other 

empirical analyses of Canadian (Boutin-Dufreste & Savaria, 2004), U.S. (Utz, 

2018), and Taiwanese companies (Hung et al., 2019), as well as an 

international sample (Luo & Bhattacharya, 2009), revealed that CSR reduces 

idiosyncratic risk. Systematic and idiosyncratic risk reduction have even 

been analyzed together, exhibiting a decline with increased CSR measures 

(Giese et al., 2019). Likewise, measures that improve environmental, social 

and governance issues have been found to reduce volatility in studies of 
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companies in Brazil (de Jesus Lameira et al., 2013), Spain (González Sánchez 

& Morales de Vega, 2018), the UK (Walmsley & Bond, 2003), Taiwan (Lee, 

2016), China (Xu & Liu, 2018), and the US (Bravo, 2016), as well as on an 

international level (S. Kim et al., 2021). 

In short, sustainable companies are less volatile, so investing in them 

is an effective risk management strategy for investors (Sabbaghi, 2011), 

valued by financial markets (Feldman et al., 1997). Moreover, the influence 

of sustainability measures on company risk is felt more both in times of 

uncertainty (Lackmann et al., 2012; Ouyang et al., 2017) and in the long-

term (Bosch-Badia et al., 2018; Chen et al., 2015). 

Table 1 summarizes the results of the main published research on CSR 

and market risk. Forty articles were analyzed but only eight studied 

volatility as market beta. Three papers considered U.S. companies, two 

focused on U.K. companies, one on South African companies, and two on an 

international sample. The most recent years studied range from 2006 to 

2015. Therefore, the empirical study developed in this article provides a 

current perspective of companies and the market, as the period under study 

was from 2015 to 2019 for the S&P 500 and Euro Stoxx 300 indexes, two of 

the largest and most representative markets of the world economy. 

There exist certain well-established theories to support the influence 

of a company’s CSR practices on stock price volatility. It is usual to consider 

a multi-theoretical framework for comparative and integrative purposes 

(Valls Martínez et al., 2019). Most of the signaling approaches are discussed 

below. 

According to agency theory (Fama & Jensen, 1983; Jensen & Meckling, 

1976), managers (agents) may make decisions for their own benefit and 

against the general interests of the shareholders (principals). CSR disclosure 

would reduce the information asymmetry among managers, on the one 

hand, and investors and analysts, on the other, which would result in lower 

share price volatility (Benlemlih et al., 2018; Cormier et al., 2009; Cormier 

& Magnan, 2014). 
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Table 1. Summary of the leading literature 

Reference Research results related to CSR and risk Sample Methodology Journal 

(S. Kim et al., 2021) CSR is associated with low risk (out-of-the-
money options volatility on the company 
stocks) 

International sample 
from 2002 to 2008 

Fixed effects regression Strategic Management 

(Cupriak et al., 
2020) 

The incorporation of commodities in socially 
responsible investment reduces market risk 
(volatility of profits) 

ESG and non-ESG 
indices from 2012 to 
2019 

GARCH procedure Sustainability 

(Tasnia et al., 2020) CSR exerts a positive influence on the stock 
price volatility of banks 

37 U.S. banks from 
2013 to 2017 

Random effects regression Journal of Financial 
Reporting and 
Accounting 

(Albuquerque et al., 
2019) 

CSR reduces systematic risk (beta) U.S. companies from 
2003 to 2015 

Fixed effects regression and 
instrumental variables 

Management Science 

(Erokhin et al., 
2019) 

In volatile economic environments, such as 
times of crisis, companies implement and 
publish sustainable activities to increase 
economic performance 

Russian companies 
from 2002 to 2013 

Survey with no relevant 
statistical treatment 

Sustainability 

(Y. Jia et al., 2020) Companies invest in CSR to reduce risk 
affecting the share price 

U.S. companies from 
2003 to 2006 

Fixed effects regression Strategic Management 
Journal 

(Hung et al., 2019) CSR reduces company risk (measured by 
return on assets volatility) 

Taiwanese food firms 
during 2007–2017 

Multiple-regime panel smooth 
transition regression 

Agricultural 
Economics 

(Lueg et al., 2019) CSR reduces systematic risk (beta), but the 
relationship with total and idiosyncratic risk is 
not significant 

 

South African 
companies from 2012 
to 2016 

Fixed effects regression Journal of Cleaner 
Production 
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(Benlemlih et al., 
2018) 

Social and environmental disclosure is no 
related to systematic risk (beta) and have a 
negative relationship with idiosyncratic risk 

U.K. companies from 
2005 to 2013 

Fixed effects  regression Journal of Business 
Ethics 

(Bosch-Badia et al., 
2018) 

The effects of CSR on risk are more likely to 
be felt in the long term than in the short 
term. 

Theoretical analysis Conceptual analysis Sustainability 

(Chollet & Sandwidi, 
2018) 

CSR influence positively systematic risk (beta) 
and specific risk. Moreover, there is a reverse 
causality between risk and CSR 

International sample 
from 2003 to 2012 

Generalized method of 
moments regressions 

Global Finance 
Journal 

(Devie et al., 2018) CSR has a negative impact on company stock 
risk 

Indonesian companies 
from 2008 to 2016 

Ordinary least squares 
regression 

Social Responsibility 
Journal 

(González Sánchez & 
Morales de Vega, 
2018) 

News that negatively affects the company's 
reputation has a positive influence on stocks 
price volatility 

Spanish companies 
from 2010 to 2015 

GARCH procedure Corporate Social 
Responsibility and 
Environmental 
Management 

(M. Harjoto & 
Laksmana, 2018) 

CSR decreases over-risk-taking U.S. companies from 
1998 to 2011 

Fixed effects regression Journal of Business 
Ethics 

(Utz, 2018) CSR reduces idiosyncratic risk International sample 
from 2003 to 2015 

Ordinary least squares 
regression 

Review of Financial 
Economics 

(Xu & Liu, 2018) CSR is negatively related to shares price 
volatility 

Chinese listed 
companies from 2009 
to 2011 

Ordinary least squares 
regression 

Australian Accounting 
Review 

(Benlemlih & Girerd-
Potin, 2017) 

CSR reduces systematic (beta) and 
idiosyncratic risk in civil law countries, but 
there is no relation in common law countries 

International sample 
from 2001 to 2011 

Fixed effects regression Journal of Business, 
Finance & Accounting 
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(Ouyang et al., 2017) Favourable company reputation positively 
influences the shares’ market value in times 
of corporate crisis 

Chinese listed 
companies from 2003 
to 2013 

Ordinary least squares 
regression 

Journal of Media 
Economics 

(Becchetti et al., 
2016) 

CSR increases idiosyncratic risk International 
companies from 1992 
to 2010 

Fixed effects regression Industrial and 
Corporate Change 

(Bravo, 2016) CSR reduces stocks volatility U.S. companies in 
2009 

Ordinary least squares 
regression 

Spanish Accounting 
Review 

(Cai et al., 2016) Corporate environmental responsibility 
negatively affects company risk (measured by 
beta and stocks price volatility) 

U.S. companies from 
1991 to 2012 

Fixed effects and generalized 
method of moments 
regressions 

Journal of Business 
Ethics 

(Lee, 2016) CSR reduces the risk of a sharp decline in 
share prices 

Taiwanese companies 
from 1997 to 2013 

Fixed effects regression and 
instrumental variables 

Managerial Finance 

(Lupu et al., 2016) Sustainable market indices are less risky than 
non-sustainable indices 

Sustainable and non-
sustainable market 
indices 

GARCH procedure Economic 
Computation and 
Economic Cybernetics 
Studies and Research 

(Ur Rehman et al., 
2016) 

The market beta of sustainable indices is 
lower than the beta of non-sustainable 
indices 

Dow Jones 
Sustainability index 
and Asian indices from 
2002 to 2014 

Ordinary least squares 
regression 

Business Ethics: A 
European Review 

(Chen et al., 2015) CSR reduces stock volatility in the face of 
adverse news related to safety but non to 
integrity and market-competition 

Trading companies in 
Taiwan from 2005 to 
2010 

Ordinary least squares 
regression 

NTU Management 
Review 

(M. A. Harjoto & Jo, 
2015) 

CSR decreases the stock price volatility U.S. companies from 
1993 to 2009 

Fixed effects regression Journal of Business 
Ethics 
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(Nguyen & Nguyen, 
2015) 

CSR increase corporate risk, which is 
measures as ROA and Tobin’s Q volatility 

Companies included in 
the S&P500 index 
from 1991-2003 

Random effects regression and 
instrumental variables 

Social Responsibility 
Journal 

(Sudha, 2015) ESG indexes have better returns and lower 
volatility than non-sustainable indices 

Indian indices from 
2005 to 2012 

Generalized autoregressive 
conditional heteroscedasticity 

models 

Environment, 
Development and 
Sustainability 

(Y. Kim et al., 2014) CSR decreases the share price crash risk International 
companies from 1995 
to 2009 

Fixed effects regression Journal of Banking & 
Finance 

(de Jesus Lameira et 
al., 2013) 

CSR increases company performance and 
value and reduces company stocks volatility 

Brazilian companies 
from 2005 to 2009 

Ordinary least squares, 
instrumental variables, 
generalized method of 
moments regressions, and 
logit and probit models 

Revista Brasileira de 
Gestao de Negocios 

(Jo & Na, 2012) CSR reduces firm risk (volatility and beta) 
more in controversial than in non-
controversial industry firms 

U.S. controversial 
industry firms from 
1991 to 2010 

Fixed effects regression Journal of Business 
Ethics 

(Lackmann et al., 
2012) 

CSR increases the company's market value, 
and its influence is greater in riskier 
companies and in times of uncertainty 

European companies 
from 2001 to 2008 

Ordinary least squares 
regression 

Journal of Business 
Ethics 

(Oikonomou et al., 
2012) 

CSR has a negative but weak influence on 
systematic company risk 

S&P 500 companies 
from 1992 to 2009 

Fixed effects regression Financial Management 

(Sabbaghi, 2011) Sustainable companies are less volatile, so 
investing in them is a risk management 
strategy. 

 

Green ETFs from 2005 
to 2008 

GARCH procedure Managerial Finance 
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(Salama et al., 2011) Company environmental performance 
influences negatively systematic risk (beta) 

U.K. companies from 
1994 to 2006 

Fixed and random effects 
regressions 

Business Ethics: A 
European Review 

(Godfrey et al., 
2009) 

CSR reduces stocks price volatility  U.S. companies from 
1991 to 2002 

Random effects regressions Strategic Management 
Journal 

(Luo & 
Bhattacharya, 2009) 

CSR reduces company’s idiosyncratic risk U.S. companies in 
2002 and 2003 

Ordinary least squares and 
random effects regression 

Journal of Marketing 

(Petersen & 
Vredenburg, 2009) 

Investors are not willing to pay more for the 
shares of companies with CSR policies, but 
they are willing to hold them and not sell 
them, which decreases share price volatility 

Interviews Ordinary least squares 
regression 

Journal of Business 
Ethics 

(Orlitzky & Bejamin, 
2001) 

CSR has a negative and inverse relationship 
with market risk (stocks volatility) 

18 research articles Meta-analysis Business & Society 

(Mcguire et al., 
1988) 

Beta influences negatively on CSR U.S. companies from 
1983 to 1985 

Ordinary least squares 
regression 

Academy of 
Management Journal 

Source: Own elaboration. 



According to the prevailing value system, legitimacy is a generalized 

perception that a company's activities are appropriate (Suchman, 1995). In 

this sense, legitimacy theory explains how a company’s fulfilment of its 

social and environmental responsibilities to society allows it to gain 

shareholder confidence and, consequently, protect itself against volatile 

situations. Indeed, if shareholders are interested in investing in socially 

responsible companies, then they will withdraw their investments from and 

penalize those companies that do not meet the ESG criteria, resulting in 

increased stock price volatility (Tasnia et al., 2020). 

Stakeholder theory (Freeman, 1984) states that managers must 

consider the interests of all groups with a stake in the company, known as 

stakeholders and who are classified into two groups. The primary 

stakeholders are those necessary for business operations, such as workers, 

customers, suppliers, and shareholders. They therefore exert a strong 

coercive influence on the company, which must diligently meet their 

demands. Furthermore, secondary stakeholders, such as local communities 

and legislative power, influence the company but do not determine its 

survival, as they are not directly related to its operations.(Orlitzky & 

Bejamin, 2001). 

Firstly, CSR activities reduce the likelihood of adverse events. Indeed, 

if the company implements CSR policies, accidental contamination or 

occupational accidents are less likely to occur. Therefore, there will be 

fewer lawsuits, fines, and state interventions, while customer loyalty will 

increase. Secondly, CSR mitigates the  impact of any possible reputational 

damage, acting as a kind of insurance-like protection (Godfrey et al., 2009; 

Nguyen & Nguyen, 2015). The stakeholders are willing to be more tolerant of 

socially and environmentally committed companies. Conversely, a company 

could face monetary or reputational losses if stakeholder expectations are 

unmet due to insufficient CSR measures being implemented (M. Harjoto & 

Laksmana, 2018). 
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Thus, CSR extent is an indicator to investors of the level of risk the 

company is taking on certain contingencies and of the company's moral 

capital to mitigate any possible penalties (Godfrey, 2005). 

It should be noted that institutional investors use the CSR of a 

company for portfolio selection, advocating socially responsible behavior 

(Motta & Uchida, 2018). Therefore, companies that do not wish to be 

excluded by large investors should implement CSR practices; otherwise, 

their shares would only be targeted by small investors and exposed to higher 

volatility. 

Based on the above arguments, we predict that the implementation 

of CSR practices is inversely related to stock price volatility in the market. 

To ascertain this statement, we established the following research 

hypotheses: 

 Hypothesis I: There is a negative relationship between the extent of 

a company’s CSR and systematic risk (beta) in the U.S. market. 

 Hypothesis II: There is a negative relationship between the extent of 

a company’s CSR and systematic risk (beta) in the European market. 

The existence of an inverse relationship between CSR and beta was 

previously found in three studies conducted on U.S. companies, with 

samples corresponding to the periods 1991-2010 (Jo & Na, 2012), 1991-2012 

(Cai et al., 2016), and 2003-2015 (Albuquerque et al., 2019); South African 

companies, from 2012-2016 (Lueg et al., 2019); U.K. companies, from 1994-

2006 (Salama et al., 2011); and an international sample, from 2001-2011 

(Benlemlih & Girerd-Potin, 2017). However, another study carried out on 

U.K. companies, in the period 2005-2013 (Benlemlih et al., 2018), found no 

relationship between CSR and beta. A study conducted on an international 

sample, for the period 2003-2012, even found a positive relationship (Chollet 

& Sandwidi, 2018). In short, due to the limited number of studies conducted 

to date and the fact that no conclusive relationship has yet been found, it is 

necessary to further investigate this aspect, as it has so many practical 

implications for investors.  
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The methodology applied in this research is in line with other similar 

empirical studies, as shown in Table 1, where it can be observed that twelve 

studies used ordinary least squares regressions, nineteen articles applied 

panel data with fixed or random effects, four papers employed instrumental 

variables, and four studies relied on the lagged endogenous variable as an 

explanatory variable. 

4.4. RESEARCH METHODOLOGY 

This study comprises the companies included in the S&P 500 and Euro Stoxx 

300 indexes for the five-year period from 2015-2019, as the U.S, and 

European markets are key drivers of the world economy. Data were obtained 

from the Bloomberg database, corresponding to the end-of-year values, and 

firms with missing data were excluded to guarantee the reliability and 

accuracy of the research (Liao et al., 2019). Table 2 summarizes the sample 

composition.  

In the U.S. market (Panel A), the two least volatile sectors, on 

average, are Utilities and Telecommunications Services, which are, in turn, 

the two most sustainable sectors. In contrast, the two most volatile sectors, 

Basic Materials and Energy, show intermediate sustainability. On the 

contrary, in the European market (Panel B), the least volatile sector, 

Telecommunications Services, is also the sector with the lowest ESG score. 

Likewise, the most volatile industry, Financial, has a mediocre score in CSR 

practices. 

The S&P 500 index is mainly comprised of U.S. companies, whereas 

the Euro Stoxx 300 index includes companies from 13 different countries, 

with the strongest economies headed by France (28.10%), Germany (23.81%), 

the Netherlands (9.59%), Italy (9.26%) and Spain (8.58%).  

The total company market risk is the variation of the share price over 

time, which is related to the stock exchange index of the market on which 

the share is listed, as follows: Rit = αi + βiMt + εit, where Rt is the estimated 

return of stock i in period t; Mt is the aggregate return on the market index 

during period t; εit is a random disturbance term that includes all relevant 
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factors that influence Rit and are independent of the market; αi is the 

parameter to be estimated that expresses the part of the share return that 

is independent of the market; and βi is the parameter to be estimated which 

indicates how strongly variations of M affect Ri (Sharpe, 1963). 

Table 2. Sample description 

Panel A. S&P 500 index Beta ESG Score 

Sector Percent Mean SD Mean SD 

1. Basic Materials 5.35 1.308096 0.439024 70.535510 11.223152 

2. Consumer Cyclicals 16.24 1.078656 0.415133 65.323957 15.640671 

3. Consumer Non-Cyclicals 7.52 0.652528 0.277870 70.008022 13.786718 

4. Energy 5.74 1.305687 0.403698 69.151055 14.448912 

5. Financials 19.41 1.019259 0.456037 67.837663 14.820169 

6. Healthcare 11.49 0.978199 0.358899 68.535049 14.448809 

7. Industrials 14.65 1.116441 0.334902 67.322920 15.337410 

8. Technology 13.27 1.129281 0.376389 67.732060 14.293605 

9. Telecommunicat. Services 0.79 0.590138 0.241676 71.119618 15.740440 

10. Utilities 5.54 0.315453 0.246614 70.683310 11.587818 

Panel B. Euro Stoxx 300 index Beta ESG Score 

Sector Percent Mean SD Mean SD 

1. Basic Materials 9.47 1.057970 0.364485 72.706519 12.699324 

2. Consumer Cyclicals 14.18 0.999669 0.357534 72.611499 12.678619 

3. Consumer Non-Cyclicals 6.22 0.703282 0.270052 71.793999 13.328881 

4. Energy 5.05 0.844116 0.304319 74.972470 11.719310 

5. Financials 20.54 1.063346 0.450587 73.182485 12.951764 

6. Healthcare 8.51 0.664283 0.298351 71.737662 12.136108 

7. Industrials 18.67 0.858198 0.253841 71.561623 13.001687 

8. Technology 5.60 0.846324 0.317881 73.636221 13.022623 

9. Telecommunicat. Services 5.19 0.630010 0.254061 66.683170 16.403620 

10. Utilities 6.57 0.732496 0.219859 71.254763 12.215302 

Panel C. Euro Stoxx 300 index by countries 

Country    %  Country  % 

France 28.10  Republic of Ireland 2.82 

Germany 23.81  Austria 2.35 

Netherlands 9.59  Luxembourg 2.28 

Italy 9.26  Portugal 1.34 

Spain 8.58  United Kingdom 1.34 

Finland 5.37  Switzerland 0.34 

Belgium 4.83    

Source: Own elaboration. 
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Therefore, σ2(Ri) = βi
2σ2(M) + σi

2, where σ2(Ri) is a measure of the 

total company market risk, while βi
2σ2(M) shows the systematic market risk, 

and σi
2 the idiosyncratic risk (Cotter et al., 2015; Messis et al., 2021; 

Miralles-Marcelo et al., 2012). The coefficient beta, β, reflects the share 

price volatility compared to the stock market’s average volatility. It is used 

as a measure of systematic market risk.  

In this study, Beta (BETA), which measures the volatility of a stock 

against the volatility of the market index, is the dependent variable. The 

independent variable is the ESG Score (ESG) assigned by the Bloomberg 

database, a variable that is widely used by portfolio managers to select 

investments and which acts as a proxy for CSR, ranging from 0.1 to 100 

depending on the quality of environmental, social, and governance 

initiatives developed by companies and the information disclosed. 

Bloomberg is a reliable database used both by investors and in previous 

research (Charumathi & Rahman, 2019; Giannarakis, 2014; Giannarakis et 

al., 2014; Lueg et al., 2019; Manita et al., 2018; Nollet et al., 2016; Valls 

Martínez, Martín Cervantes, et al., 2020). The literature has generally found 

a negative and significant relationship between volatility and corporate 

social responsibility (Albuquerque et al., 2019; Cai et al., 2016; Jo & Na, 

2012). However, a study carried out on a sample of 37 U.S. banks from 2013 

to 2017 showed a positive relationship, such that the costs of implementing 

CSR activities were penalized by investors (Tasnia et al., 2020). 

Finally, the control variables are: Operating Profit Margin (OPM), a 

performance accounting variable; Price-Earnings Ratio (PER), a performance 

market variable; Logarithm of total assets (SIZE), a proxy for company size 

(Lueg et al., 2019); and Indebtedness (INDEB), an indicator variable for the 

company’s capital structure (Valaskova, Kliestik, et al., 2021). Table 3 

provides a summary of the variables and their definitions. 

Studies usually consider accounting variables of results as control 

variables, such as return on assets, return on equity or earnings variability, 

similar to operating profit margin. Likewise, the market valuation is 

considered through dividend yield or market-to-book ratio, similar to the 
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price-earnings ratio. Moreover, company size and indebtedness are generally 

used in the empirical analyses to control the effect of the independent 

variable. However, the sign of the relationship with Beta of these variables 

and its level of significance varies throughout the studies performed 

(Albuquerque et al., 2019; Benlemlih et al., 2018; Bravo, 2016; Cai et al., 

2016; Godfrey et al., 2009; Jo & Na, 2012; Lueg et al., 2019; Tasnia et al., 

2020). 

Finally, dummy variables were added to take into account the 

company’s industry. Investors know that specific sectors are more stable in 

the face of market fluctuations (Casado-Díaz et al., 2014; Giese et al., 2016; 

Lackmann et al., 2012; Valaskova, Adamko, et al., 2021). Accordingly, the 

beta analysis should include industry fixed effects due to the different 

behavior of each economic activity (Albuquerque et al., 2019; Benlemlih et 

al., 2018; Bravo, 2016; Jo & Na, 2012). 

Table 3. Definition of variables 

Abbreviation Variable Definition 

BETA Beta Volatility of a stock against the volatility of the 
broader market (it is calculated based on trailing 5-
year prices, on a monthly basis, relative to the S&P 
500) 

ESG ESG Score ESG score assigned by Bloomberg 

OPM  Operating Profit 
Margin 

Operating profit to total revenue, per cent 

PER Price Earnings 
Ratio 

The company’s stock price divided by the earnings per 
share (daily time series ratio) 

SIZE Company Size Logarithm of total assets 

INDEB Indebtedness Total debt to total equity, per cent 

TEM Target Emissions Dummy variable, 1 if the company has set targets or 
objectives to be achieved on emission reduction and 
0, otherwise 

NEC Net Employment 
Creation 

Employment growth over the last year 

BGD Board Gender 
Diversity 

Percentage of board members who are women 

Source: Own elaboration. 
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Firstly, multiple linear regression analysis was applied to investigate 

the relationship between the extent of CSR performance and market beta. 

Previous empirical studies found that companies with high market risk 

implement CSR activities in order to reduce stock volatility (Devie et al., 

2018; Y. Jia et al., 2020). Conversely, beta influences negatively on CSR 

performance (Mcguire et al., 1988). The lagged dependent variable was 

considered in subsequent models due to the existence of a bidirectional 

relationship between endogenous and exogenous variables and to address 

the problem of reverse causality as well as the possible presence of 

endogeneity (Chollet & Sandwidi, 2018; Jo & Na, 2012; Lueg et al., 2019; 

Orlitzky & Bejamin, 2001). Moreover, instrumental variables were applied to 

avoid biased and inconsistent estimators (Albuquerque et al., 2019; Haslam 

et al., 2010; Lee, 2016; Nguyen & Nguyen, 2015; Valls Martínez & Cruz 

Rambaud, 2019). In this way, CSR performance was instrumentalized by 

three variables: the existence of targets on emission reduction (TEM), the 

net employment creation over the last year (NEC), and the percentage of 

women on the corporate boards (BGD), representative of the environmental, 

social and governance dimensions, respectively. Sanderson-Windmeijer and 

Anderson tests confirm that the instruments used are correct and not 

overidentified when p-value < 0.05 (Anderson & Hsiao, 1981; Sanderson & 

Windmeijer, 2016). 

Finally, the panel data methodology was used, which combines time-

series and cross-sectional data, to solve the problem caused by omitted 

variables in the empirical analysis (Boulouta, 2013; Miralles-Quiros et al., 

2017b). If the unobservable heterogeneity between the companies is 

correlated with the regressors, fixed-effects estimation is preferred. 

Otherwise, random effects would be the correct methodology. The Hausman 

test was applied to select the most consistent estimator model (Campbell & 

Mínguez-Vera, 2008), as well as the Breush-Pagan or Lagrange multipliers to 

test whether the fixed effects model is better than the pooled linear 

regression (Breusch & Pagan, 1980). 

Furthermore, the goodness of fit in each model was evaluated with 

the F-statistic and the adjusted R2; the first determines the joint 



Rafael Soriano Román 

83 

 

significance of the regressors (p-value < 0.05), and the second indicates the 

proportion of variation of the dependent variable explained by the 

explanatory variables. The models were also compared using the Akaike 

information criterion (AIC) and Bayesian information criterion (BIC), for 

which smaller values denote a better model. 

4.5. RESULTS 

The main descriptive statistics and correlations of the continuous variables 

are presented in Tables 4 and 5, respectively.  

Table 4. Descriptive statistics of the continuous variables 

Panel A. S&P 500 index 

Variable Mean Median SD Minimum Maximum 

BETA 1.02123 1.02335 0.448188 -0.06179 2.73409 

ESG 67.98241 70.74625 14.56559 20.27663 92.65912 

OPM 16.77457 15.86832 16.33775 -165.70730 84.60224 

PER 41.15110 22.07463 269.53590 2.63866 9933.33333 

SIZE 23.72111 23.62322 1.37069 19.63964 28.59516 

INDEB 145.51890 77.57098 341.12710 0.00000 6458.90600 

NEC 3.64247 2.00023 16.73414 -82.92683 205.43060 

BGD 22.67926 22.22222 8.52544 0.00000 62.50000 

Panel B. Euro Stoxx 300 index 

Variable Mean Median SD Minimum Maximum 

BETA 0.89090 0.830946 0.36663 0.00609 2.15179 

ESG 72.19650 73.94301 13.01129 13.65203 95.80855 

OPM 18.92951 11.13123 41.21822 -286.02240 424.89010 

PER 32.58149 19.21985 168.31520 2.10227 4519.23100 

SIZE 23.56283 23.35180 1.72468 17.64333 28.36231 

INDEB 109.77960 72.00279 117.39600 0.00000 757.93050 

NEC 8.58293 1.726094 100.10250 -67.42481 2643.33333 

BGD 32.40501 33.33333 11.10254 0.00000 63.63636 

Source: Own elaboration. 

During the period considered in the sample, the average beta value was 

higher in the U.S. market (1.021) than in the European market (0.891). 

Similarly, its standard deviation was also higher (0.448 and 0.367, 

respectively). These values indicate that it is possible to adapt a stock 

portfolio to an investor’s risk profile. 
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Table 5. Pearson correlations of the continuous variables 

PANEL A. S&P 500 index 

Variable BETA ESG OPM PER SIZE INDEB NEC 

BETA 1.0000       

ESG -0.0353 

(0.1060) 

1.0000      

OPM -0.0654*** 

(0.0027) 

-0.0011 

(0.9609) 

1.0000     

PER -0.0351 

(0.1088) 

-0.0204 

(0.3518) 

-0.0776*** 

(0.0004) 

1.0000    

SIZE 0.0771*** 

(0.004) 

0.2695*** 

(0.0000) 

0.0708*** 

(0.0012) 

-0.0438** 

(0.0448) 

1.0000   

INDEB 0.0329 

(0.1328) 

0.0566*** 

(0.0095) 

-0.003 

(0.9879) 

-0.0078 

(0.7218) 

0.0568*** 

(0.0093) 

1.0000  

NEC 0.0285 

(0.1940) 

-0.1510*** 

(0.0000) 

0.0375* 

(0.0871) 

-0.0157 

(0.4732) 

-0.0481** 

(0.0281) 

-0.0231 

(0.2918) 

1.0000 

BGD -0.0942*** 

(0.0000) 

0.3166*** 

(0.0000) 

-0.0031 

(0.8862) 

0.0004 

(0.9869) 

0.0786*** 

(0.0003) 

-0.0141 

(0.5204) 

-0.0881*** 

(0.0001) 
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PANEL B. Euro Stoxx 300 index 

Variable BETA ESG OPM PER SIZE INDEB NEC 

BETA 1.0000       

ESG 0.1248*** 

(0.0000) 

1.0000      

OPM -0.2103*** 

(0.0000) 

-0.0445 

(0.1178) 

1.0000     

PER 0.0117 

(0.6816) 

0.0313 

(0.2715) 

-0.0248 

(0.3825) 

1.0000    

SIZE 0.5055*** 

(0.000) 

0.2356*** 

(0.0000) 

-0.0926*** 

(0.0011) 

-0.0023 

(0.9353) 

1.0000   

INDEB 0.1740*** 

(0.000) 

-0.0211 

(0.4572) 

0.0063 

(0.8243) 

0.0713** 

(0.0120) 

0.3604*** 

(0.0000) 

1.0000  

NEC -0.0003 

(0.9924) 

0.0237 

(0.4088) 

0.0134 

(0.6397) 

-0.0075 

(0.7949) 

-0.0359 

(0.1980) 

0.0158 

(0.5826) 

1.0000 

BGD 0.0375 

(0.1908) 

0.2386*** 

(0.0000) 

-0.0784*** 

(0.0062) 

-0.0158 

(0.5826) 

0.0619** 

(0.0309) 

0.0407 

(0.1563) 

0.0651** 

(0.0231) 

p-value in parentheses. 
***, ** and * indicate a significance of less than 1 %, less than 5% and less than 10%, respectively. 
Number of observations: Panel A = 2,095 – Panel B = 1,239. 
Source: Own elaboration. 



Most U.S. companies showed aggressive betas, i.e., volatilities higher 

than the S&P 500 market index, since the median of the distribution was 

1.023. In contrast, European companies mainly had defensive betas, i.e., 

stocks with volatilities lower than the Euro Stoxx 300 market index, as the 

median of the distribution was 0.831. 

The ESG score ranges from 20.277 to 92.659 in the U.S., and from 

13.652 to 95.809 in Europe. Therefore, CSR policies vary widely among 

different companies, with average values of 67.982 and 72.197, 

respectively. However, socially responsible behavior is predominant among 

the companies on the S&P 500 and Euro Stoxx 300 indexes, since the 

medians of distribution were 70.746 and 73.943, respectively. 

The Pearson correlation matrix shows no high correlation problems 

between the explanatory variables. It was found that the Net Employment 

Creation and Board Gender Diversity variables have a significant correlation 

with ESG Score, which is important if they are to be used as instrumental 

variables. 

Table 6. Difference of means in the value of the ESGScore and ANOVA test 
in the dummy variable of Target Emissions 

Panel A. S&P 500 index 

 Difference of means test (t-test) ANOVA test 

Mean group 0 Mean group 1 Difference F Adjust R2 

Mean 58.78003 76.5864 -17.80637*** 

(0.0000) 

1429.21*** 

(0.0000) 

0.3730 

Percentage 48.33% 51.67%    

Panel B. Euro Stoxx 300 index 

 Difference of means test (t-test) ANOVA test 

Mean group 0 Mean group 1 Difference F Adjust R2 

Mean 62.22682 75.39856 -13.17175*** 

(0.0000) 

334.98*** 

(0.0000) 

0.1881 

Percentage 24.19% 75.81%    

p-value in parentheses. *** indicate a significance of less than 1 %. 
Source: Own elaboration. 
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The dummy variable Target Emissions presents a significant mean 

difference for ESG Score, as shown in Table 6. Therefore, it can also be 

considered as a valid instrument.  

Among the S&P 500 companies, the Pearson correlation between Beta 

and ESG Score is negative but non-significant. Figure 1 illustrates the scatter 

graph and fitted values of these two variables, with the scatter graph 

appearing to show that this decreasing ratio is minimal. 

Figure 1. Scatter graph and fitted values Beta – ESGScore 

S&P 500 index Euro Stoxx 300 index 

  

  
Source: own elaboration. 

However, it must be considered that the range of Beta is 2.796, while 

the range of ESG Score is 60.382. Hence, when only the line representing the 

fitted values is observed, the inverse relationship between Beta and ESG 

Score can be much better appreciated due to the change on the axis 

measurement scale. It is precisely the causality of this relationship that will 

be tested in the regression models. On the other hand, for the Euro Stoxx 

300 companies, the Pearson correlation between ESG score and Beta is 
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positive and significant. Those companies with a higher CSR score have more 

volatile share prices, as can be seen in the graphs in Figure 1. 

Table 7 shows the research regression analyses for the S&P 500 

companies from 2015 to 2019.  

Table 7. Regressions in the S&P 500 index 

Variables Estimation 
(OLS) 

Lagged es-
timation 
(OLS) 

IV Lagged estimation (OLS) Lagged 
fixed effects 
estimation 

First-stage 

IV 

Second-
stage IV 

Intercept -0.0525031 

(0.746) 

-0.2216742** 

(0.019) 

11.56591** 

(0.034) 

-0.257354*** 

(0.003) 

-0.0665047 

(0.897) 

BETA 

(1 lag) 

 0.8398738*** 

(0.000) 

-0.8561665 

(0.255) 

0.8379715*** 

(0.000) 

0.2658347*** 

(0.000) 

ESG -0.0018306*** 

(0.002) 

-0.000958*** 

(0.003) 

 -0.002279*** 

(0.000) 

-0.0006751** 

(0.045) 

OPM -0.0014243* 

(0.069) 

0.0000543 

(0.893) 

-0.0094054 

(0.682) 

-0.0000254 

(0.946) 

0.0000673 

(0.903) 

PER -0.0000984*** 

(0.000) 

-0.0000182** 

(0.011) 

-0.0005607 

(0.614) 

-0.000019 

(0.295) 

-9.18e-06 

(0.642) 

SIZE 0.0640434*** 

(0.000) 

0.196837*** 

(0.000) 

1.898712*** 

(0.000) 

0.251573*** 

(0.000) 

0.0354045* 

(0.098) 

INDEB 0.0000661*** 

(0.002) 

7.15e-0.6 

(0.642) 

0.0012346 

(0.108) 

9.74e-06 

(0.440) 

0.0000146 

(0.300) 

TEM   15.42181*** 

(0.000) 

  

NEC   -0.065062*** 

(0.001) 

  

BGD   0.2840794*** 

(0.000) 

  

Sector 2 -0.2268765*** 

(0.000) 

-0.00612 

(0.801) 

-4.100068*** 

(0.005) 

-0.0120236 

(0.616) 

 

Sector 3 -0.7010444*** 

(0.000) 

-0.0966905*** 

(0.000) 

-3.090395* 

(0.075) 

-0.0968996*** 

(0.001) 

 

Sector 4 -0.0613285 

(0.322) 

0.0058784 

(0.854) 

0.571707 

(0.763) 

0.0011435 

(0.971) 

 

Sector 5 -0.349388*** 

(0.000) 

-0.0740941*** 

(0.002) 

-4.081969*** 

(0.006) 

-0.08166*** 

(0.001) 

 

Sector 6 -0.3188344*** 

(0.000) 

0.0153294 

(0.576) 

-0.6824904 

(0.653) 

0.0159797 

(0.521) 

 

Sector 7 -0.1921375*** 

(0.000) 

0.0127708 

(0.568) 

-2.275341 

(0.117) 

0.0112846 

(0.635) 
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Sector 8 -0.124278*** 

(0.008) 

0.008654 

(0.728) 

0.0315085 

(0.983) 

0.0090075 

(0.714) 

 

Sector 9 -0.8781175*** 

(0.000) 

-0.1404401*** 

(0.002) 

-6.714548** 

(0.038) 

-0.1516547*** 

(0.004) 

 

Sector 10 -1.072342*** 

(0.000) 

-0.1495048*** 

(0.000) 

-4.89342** 

(0.011) 

-0.1534141*** 

(0.000) 

 

Adjusted R2 0.3173 0.8267 0.4408 0.8263 0.8963 

F-statistic 143.78*** 

(0.0000) 

624.49*** 

(0.0000) 

76.82*** 

(0.0000) 

519.48*** 

(0.0000) 

24.79*** 

(0.0000) 

Observations 2,095 1,647 1,636 1,636 1,647 

Sanderson-
Windmeijer 
test 

  315.59*** 

(0.0000) 

  

Anderson test    603.924*** 

(0.0000) 

 

Hausman test     766.51*** 

(0.0000) 

Breush Pagan 
test 

    3.669*** 

(0.000) 

AIC 1746.245 -939.4056  -915.7052 -2367.605 

BIC 1830.954 -852.8982  -829.305 -2329.759 

***, ** and * indicate a significance of less than 1 %, less than 5% and less than 10%, 
respectively. 
AIC and BIC: smaller is better. 
Source: Own elaboration. 

Firstly, ordinary least squares (OLS) estimation was applied, and the 

results determined that companies with a higher ESG Score presented lower 

market Beta, at 1% significance level and with an R2 coefficient of 31.73%. 

Secondly, OLS lagged estimation included the dependent variable 

lagged one period as a regressor and showed identical results according to 

the independent variable, but R2 increased to 82.67%.  

Thirdly, following previous research (Albuquerque et al., 2019; Cai et 

al., 2016; Lee, 2016), a two-stage instrumental variable (IV) lagged 

estimation was carried out to deal with endogeneity and reverse causality 

problems. In the first stage of instrumental variable (IV) estimation (OLS), it 

can be observed that the three instruments are significant for determining 

CSR extent.  
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However, whilst target emissions (TEM) and board gender diversity 

(BGD) had a positive impact, net employment creation (NEC) showed a 

negative influence (p-value inferior to 0.01 in all cases). The R2 coefficient 

explained 44.08% of the variance. The results of the second-stage 

instrumental variable (IV) estimation showed that a greater CSR valuation 

negatively influenced the market beta at a 1% significance level, with a 

model adjustment of 82.63%. 

Finally, panel data with lagged fixed-effects analysis was applied as 

the p-value in the Hausman test was lower than 0.05, and, consequently, 

random effects were discarded. The results obtained were similar for the 

independent variable, confirming the negative relationship between ESG 

Score and Beta, at a 5% significance level, with 89.63% explained variance. 

The Breusch-Pagan test (p-value < 0.05) revealed that fixed-effects 

outperformed pooled models. Moreover, AIC and BIC criteria indicated that 

the best-estimated model was undoubtedly lagged fixed-effects, followed 

far behind by lagged estimation (OLS) and lagged instrumental variable (IV) 

models, which had similar values. Finally, the simple estimation (OLS) model 

came last. 

To test the validity of the results, the "robust" option was applied to 

the lagged fixed effects model. Likewise, the model was replicated by 

eliminating all non-significant variables. The results remained stable, i.e., 

the coefficients and significance of the remaining variables did not vary 

significantly. The results of both estimations are shown in Appendix 1. 

Therefore, the main finding of a negative association between CSR 

and market volatility remained robust in this research, which confirmed 

Hypothesis I. This result is consistent with previous studies, such as those 

carried out on U.S. public firms between 1991 and 2012 (Cai et al., 2016); 

listed companies in South Africa from 2012 to 2016 (Lueg et al., 2019); 

Indonesian listed firms from 2008 to 2016 (Devie et al., 2018); and on U.S. 

companies between 1991 and 2010 (Jo & Na, 2012). 

In addition, the results of the study conducted on the relationship 

between CSR and market beta in the Euro Stoxx 300 index are shown in 
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Table 8. The methodology followed was the same as that for the S&P 500 

index so as to obtain comparable results. The relationship was now negative, 

as in the U.S. case. However, in the European market, it was non-

significant. Therefore, Hypothesis II was not confirmed. 

Table 8. Regressions in the Euro Stoxx 300 index 

Variables Estimation 
(OLS) 

Lagged es-
timation 
(OLS) 

IV Lagged estimation (OLS) Lagged 
fixed effects 
estimation First-stage 

IV 

Second-
stage IV 

Intercept -1.142879*** 

(0.000) 

-0.0424522 

(0.570) 

6.581159 

(0.335) 

-0.0297796 

(0.693) 

-0.6915296 

(0.299) 

BETA 

(1 lag) 

 0.8566814*** 

(0.000) 

1.55169 

(0.224) 

0.8574056*** 

(0.000) 

0.3722407*** 

(0.000) 

ESG -0.000239 

(0.741) 

-0.0000565 

(0.878) 

 -0.0000671 

(0.931) 

-0.0001909 

(0.611) 

OPM -0.0021139*** 

(0.069) 

-0.003691*** 

(0.004) 

0.0175525 

(0.160) 

-0.000369*** 

(0.008) 

-0.000243 

(0.529) 

PER -0.0000516*** 

(0.000) 

-4.09e-06 

(0.659) 

0.006808** 

(0.011) 

-3.66e-06 

(0.903) 

0.0000202 

(0.852) 

SIZE 0.0956949*** 

(0.000) 

0.0091308** 

(0.013) 

2.135883*** 

(0.000) 

0.0086218** 

(0.039) 

0.053321* 

(0.058) 

INDEB 0.0001203 

(0.169) 

-0.000022 

(0.645) 

-0.0126479*** 

(0.001) 

-0.0000219 

(0.614) 

-0.0000485 

(0.689) 

TEM   10.55716*** 

(0.000) 

  

NEC   0.0022632 

(0.449) 

  

BGD   0.1966632*** 

(0.000) 

  

Sector 2 -0.0767813** 

(0.036) 

-0.0010798 

(0.946) 

-0.3143911 

(0.831) 

-0.003059 

(0.853) 

 

Sector 3 -0.3748062*** 

(0.000) 

-0.0769057*** 

(0.000) 

2.554869 

(0.177) 

-0.0781651*** 

(0.000) 

 

Sector 4 -0.2744771*** 

(0.000) 

-0.0520973** 

(0.013) 

2.671915 

(0.199) 

-0.0516033** 

(0.026) 

 

Sector 5 -0.1081990** 

(0.011) 

-0.0322965* 

(0.092) 

-2.399412 

(0.141) 

-0.0325637* 

(0.078) 

 

Sector 6 -0.3399286*** 

(0.000) 

-0.0218713 

(0.238) 

3.069194* 

(0.080) 

-0.0235839 

(0.228) 

 

Sector 7 -0.1983586*** 

(0.000) 

-0.029102* 

(0.070) 

-0.9814123 

(0.498) 

-0.0306134* 

(0.059) 
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Sector 8 -0.1436109*** 

(0.001) 

0.0003458 

(0.987) 

1.877903 

(0.341) 

-0.002465 

(0.911) 

 

Sector 9 -0.4450492*** 

(0.000) 

-0.0539233** 

(0.017) 

-3.650068* 

(0.086) 

-0.0546212** 

(0.024) 

 

Sector 10 -0.3928569*** 

(0.000) 

-0.0963797*** 

(0.000) 

-2.693762 

(0.173) 

-0.096593*** 

(0.000) 

 

Adjusted R2 0.4063 0.8786 0.2738 0.8764 0.9128 

F-statistic 74.07*** 

(0.0000) 

346.80*** 

(0.0000) 

22.11*** 

(0.0000) 

451.00*** 

(0.0000) 

22.44*** 

(0.0000) 

Observations 1,239 971 953 953 971 

Sanderson-
Windmeijer 
test 

  70.16*** 

(0.0000) 

  

Anderson test    175.11*** 

(0.0000) 

 

Hausman test     215.41*** 

(0.0000) 

Breush Pagan 
test 

    2.577*** 

(0.000) 

AIC 395.7884 -1286.403  -1263.815 -1964.448 

BIC 472.6193 -1208.349  -1186.061 -1930.300 
***, ** and * indicate a significance of less than 1 %, less than 5% and less than 10%, 
respectively. 
AIC and BIC: smaller is better. 
Source: Own elaboration. 

Furthermore, it can be seen that large corporations are more volatile 

than small companies, which is in line with the literature (Godfrey et al., 

2009; J. Kim & Park, 2019). Indeed, larger companies will typically have 

more frequent transactions and, therefore, assume a higher risk of 

undesirable outcomes or events (Kimberly, 1976). Moreover, they are more 

subject to public scrutiny, so the impact of any adverse event will be 

amplified in the market (Rindova et al., 2006). Finally, the results confirmed 

that the sector is a determining factor in market beta. 

4.6. DISCUSSION 

The major financial crises of recent decades were generated by unethical 

behavior resulting from a loss in society's values. Furthermore, severe 

ecological disasters caused by preventable accidents, as well as economic 

inequalities among the population have led companies to become more 
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responsible with regard to their activities. Thus, it is no longer sufficient to 

provide public information on their financial results and equity situation. 

They must now also disclose non-financial information, from corporate 

governance actions to social and environmental responsibility measures. 

Although companies are becoming increasingly socially responsible, 

many  see their CSR activities as "the right thing to do" rather than the way 

to achieve better returns for their shareholders (M. A. Harjoto & Jo, 2015). 

Nevertheless, there is evidence that socially responsible behavior adds 

economic value to a company. The markets reward these socially 

accountable efforts with higher or more stable returns. Therefore, these CSR 

activities are of a financial rather than a philanthropic nature (Petersen & 

Vredenburg, 2009). 

The two fundamental variables that define an investment are return 

and risk. Both move in the same direction, i.e., a higher expected return is 

associated with a higher level of risk, which the investor must be willing to 

take. The appropriate risk-return combination depends on the profile of the 

investors. If investors are risk-averse, they will be willing to sacrifice return 

in exchange for lower risk when choosing financial assets, which means they 

will prefer portfolios with lower betas. Conversely, investors with a higher 

propensity for risk will be willing to invest in assets with higher betas. The 

results of this research show an inverse relationship between CSR scores and 

the beta of stocks listed on the S&P 500 index, but the same cannot be said 

for those companies included in the Euro Stoxx 300 index. Therefore, in the 

US, conservative investors should select the shares of those companies with 

higher ESG scores. However, in Europe, this relationship has not been 

proven. 

Why this difference between the US and Europe? It may well be due 

to the fact that, in 2005,the European countries signed the Kyoto protocol 

on the reduction of greenhouse gases, whereas the U.S. did not ratify this 

protocol (Valls Martínez, Martín Cervantes, et al., 2020). European 

companies are subject to compliance with stricter measures on 

environmental pollution, an essential facet of CSR. In contrast, U.S. 
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companies have laxer regulations in this regard. Investors, therefore, prefer 

those companies that are more socially responsible, resulting in smaller 

betas. Furthermore, corporate social activities could increase market risk 

due to implementation costs, especially in those industries considered less 

harmful to the environment. On the contrary, the development of corporate 

responsibility measures could reduce market risk in the more polluting 

industries (Cai et al., 2016). On the other hand, as shown in Table 4, most 

companies in the US have aggressive betas (beta >1), whereas, in Europe, 

most have defensive betas (beta <1). In other words, the betas of European 

companies are generally low, so CSR measures do not have much scope to 

lower them further. 

Both in volatile environments and during times of crisis, companies 

that want to achieve better economic results are increasingly turning to 

implementing and disclosing sustainable activities (Erokhin et al., 2019). CSR 

has proven to be an effective way of strengthening relationships with 

stakeholders (Devie et al., 2018). Indeed, a socially responsible company can 

achieve greater trust with and among its internal and external stakeholders 

(Orlitzky & Bejamin, 2001). 

We may therefore conclude that the investor who selects portfolios of 

financial assets corresponding to socially responsible companies is making an 

investment in which everyone wins (Sudha, 2015): the companies, whose 

financial performance is improved; the investors, who have greater security 

without sacrificing profitability, at least in the U.S. market; and society in 

general, which benefits from social and environmental policies. 

ESG ratings can be seen as predictors of long-term company risk and, 

therefore, should be considered in portfolio selection policies (Giese et al., 

2019) in those markets where the relationship between CSR and risk has 

been demonstrated, such as the U.S. market. In our view, such ESG ratings 

should be incorporated into the financial analyses of companies as a 

fundamental measure for obtaining valuation models that are in line with 

the stock market valuation. CSR initiatives involve costs for companies, but 
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may well produce better returns, attract investment, and reduce the 

volatility of performance measures.  

4.7. CONCLUSIONS 

This study analyzes the relationship between the implementation and 

disclosure of CSR practices, measured using the ESG score published by 

Bloomberg, and the market volatility represented by the beta parameter. 

The selected sample covered those companies included in the S&P 500 and 

Euro Stoxx 300 indexes from 2015 to 2019. The results confirmed that, in the 

U.S. market, companies with higher CSR scores had lower values of beta, 

which implies that the application of CSR policies tempers volatility. 

Nevertheless, the same cannot be said for the European market. 

The results of this study have future implications for investors and 

portfolio managers who, when selecting less volatile investments in the U.S. 

stock market, should target the shares of those companies that implement 

improved CSR practices. However, this risk reduction goal cannot be reached 

in the European market. 

Collaterally, research has shown that larger companies exhibit 

significantly more volatile share prices, indicating that risk-averse investors 

should select smaller entities. Indeed, many portfolio managers have 

recently been changing their investment techniques and are focusing their 

attention on small and medium-sized companies, claiming that higher 

returns can be obtained due to the growth potential of these companies. 

Finally, both the sample size and the length of the study period could 

be considered as limitations. Future research should explore these aspects in 

depth. Indeed, it would be desirable to extend the study over a longer 

period to see whether the results remain consistent or if there is an 

evolution. Likewise, the sample size should be increased to include U.S. and 

European companies that are not on the S&P 500 and Euro Stoxx indexes, 

since size influences volatility and some of these companies are among the 

largest in the world. It would also be interesting to carry out a study on a 
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national level within the European continent and to analyze companies 

belonging to other markets, such as the Asian market. 

Furthermore, given the current concern about environmental 

pollution and considering the United Nations Sustainable Development 

Goals, future empirical research should explore the role of the Kyoto 

Protocol in these results. 
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Appendix 1 

Lagged fixed effects estimation 

Variables S&P 500 Euro Stoxx 300 

Robust Reduced model 
(robust) 

Robust Reduced model 
(robust) 

Intercept -0.0665047 

(0.917) 

-0.2072289 

(0.713) 

-0.6915296 

(0.301) 

-0.7511838 

(0.317) 

BETA 

(1 lag) 

0.2658347*** 

(0.000) 

0.2633768*** 

(0.000) 

0.3722407*** 

(0.000) 

0.3805484*** 

(0.000) 

ESG -0.0006751* 

(0.068) 

-0.0006904* 

(0.055) 

-0.0001909 

(0.617) 

-0.0000512 

(0.891) 

OPM 0.0000673 

(0.902) 

 -0.000243 

(0.389) 

 

PER -9.18e-06 

(0.275) 

 0.0000202 

(0.803) 

 

SIZE 0.0354045 

(0.183) 

0.0419608* 

(0.074) 

0.0533321* 

(0.058) 

0.0553933* 

(0.079) 

INDEB 0.0000146 

(0.293) 

 -0.0000485 

(0.675) 

 

Adjusted R2 0.8963 0.8912 0.9128 0.9106 

F-statistic 16.61*** 

(0.0000) 

53.78*** 

(0.0000) 

22.44*** 

(0.0000) 

28.13*** 

(0.0000) 
*** and * indicate a significance of less than 1 % and less than 10%, respectively. 
Source: Own elaboration. 
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5.1. ABSTRACT 

Gender equality is included in the fifth of the United Nations Sustainable 

Development Goals. Many countries, especially in Europe, are incorporating 

legal quotas into their legislation to oblige companies to increase the 

presence of women in the highest positions of responsibility. This measure has 

been controversial and widely debated, and so it is of great interest to analyze 

the economic effects that the incorporation of women brings. The aim of this 

paper is to analyze the relationship between the percentage of women on the 

board of directors and systematic market risk, measured using the beta of 

stocks in the S&P 500 and Euro Stoxx 300 indexes from 2015-2019. Applying 

OLS regressions with instrumental variables, fixed effects panel data, and a 

GMM estimation, the results show a negative and significant relationship for 

the U.S. market. However, this relationship was not confirmed for the 

European market. 

5.2. INTRODUCTION 

The board of directors is the main management and control body of a 

company. It establishes the company's strategic policies, defines the 

investment guidelines, determines the intended financing structure, and 

selects executive personnel (Campbell & Mínguez-Vera, 2008; Ferreira, 2010). 

The corporate board plays a key role in monitoring the activities of the 

company and ensuring that managers act in accordance with the interests of 

shareholders (Chakraborty et al., 2019). 

In general, women show less absenteeism at board meetings than men, 

and so, on gender-diverse boards, absenteeism among men is reduced. As a 

result, the presence of women leads to more active boards, which increases 

the monitoring of companies, resulting in a reduction in risk (Renee B. Adams 

& Ferreira, 2009). Board gender diversity is also related to a reduction in the 

reputational risk of a company (Chen et al., 2017), as well as fewer lawsuits 

(Adhikari et al., 2019), earnings management practices (Khine Kyaw et al., 

2015), and information asymmetries (Abad et al., 2017). Companies with a 

higher percentage of women on the board of directors are less likely to 
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manipulate their financial statements or commit tax fraud (Wahid, 2019), and 

are more transparent in disclosing their financial risk (Bufarwa et al., 2020). 

The board of directors is responsible for the supervision of risk 

management and the governance of risk-related business decisions (McNulty 

et al., 2013). The board members' individual risk preferences will affect 

company decisions. As men are more prone to risk-taking behavior (Birindelli 

et al., 2020; Plieger et al., 2021), gender diversity on the board will lead to a 

reduction in corporate risk (Palvia et al., 2020). Indeed, banks suffer fewer 

defaults when the decision on whether to grant a loan is made by women 

(Palvia et al., 2015). Moreover, the presence of women on boards is associated 

with a strong capital structure featuring a larger proportion of long-term 

financing (Alves et al., 2015), higher stock liquidity (Loukil et al., 2019; Ye et 

al., 2021), lower stock price crash risk (Qayyum et al., 2021), and reduced 

stock volatility (Bansak et al., 2011). 

Behavioral differences between genders have been extensively studied 

in psychology, but not sufficiently in corporate finance. If decision-making is 

influenced by gender, the proportion of women on the board of directors 

should have an impact on stock value (Huang & Kisgen, 2013). There exists a 

vast literature on the relationship between board gender diversity and 

corporate social responsibility (Al-Qahtani & Elgharbawy, 2020; Harjoto & 

Rossi, 2019; Kyaw et al., 2017; Lu & Herremans, 2019; Valls Martínez, Martín 

Cervantes, & Cruz Rambaud, 2020; Valls Martínez, Martín-Cervantes, et al., 

2022). The connection between gender-diverse boards and financial 

performance, which can be measured based on accounting results (Ekada & 

Mboya, 2012; Joecks et al., 2013; Ward & Forker, 2017) or market valuation 

(Campbell & Mínguez-Vera, 2008; Reguera-Alvarado et al., 2017; Valls 

Martínez & Cruz Rambaud, 2019), has also been extensively analyzed. 

However, studies on the influence of board gender diversity on stock 

market risk are scarce. Moreover, the few existing works on the subject yield 

contradictory results and are therefore inconclusive (Jizi & Nehme, 2017). The 

results found may differ in the empirical studies conducted due to the samples 

used, i.e., the geographical scope and time period analyzed (Renee B. Adams 
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& Ragunathan, 2017), as well as the methodologies employed. Therefore, 

more research is needed to really find out how women's participation on the 

board of directors influences the volatility of the company's stocks in the 

capital markets.  

Investors select their portfolios based on two main variables, return 

and risk, which move in the same direction. Considering two different 

financial assets, rational investors will always prefer the one with the lower 

risk when faced with equal returns. They will only be willing to invest in the 

riskier asset if the expected return is also higher. The total risk of a financial 

asset is determined by the fluctuation of the market price. Part of this 

fluctuation is due to the market's own characteristics, which affect the shares 

listed on it, although not to the same degree. This is known as systematic risk. 

Another cause of stock volatility is the specific situation of the company, 

defined as idiosyncratic risk. 

Financial markets are not stable. On the contrary, they are highly 

sensitive to all events that may affect the economy. At present, they are 

particularly turbulent because of the COVID-19 pandemic and the Russo-

Ukrainian War. According to the literature, women’s risk behavior differs from 

that of men, and so this paper aims to test whether the percentage of women 

on boards of directors influences share price stability, and whether companies 

with more women are more resilient to market fluctuations, resulting in more 

suitable stocks for risk-averse investors. The object of analysis is systematic 

risk, as it is the most relevant for the investor and it cannot be eliminated by 

portfolio diversification, unlike idiosyncratic risk. Indeed, idiosyncratic risk is 

less significant to the investor, although it is important to other stakeholders 

(lenders, employees, customers, etc.), who would suffer in the event of losses 

or bankruptcy of the company (Yang et al., 2019). However, this work is 

conducted from the point of view of an investor selecting a portfolio. 

Based on the extensive literature establishing differences in risk 

preferences between women and men, it may be expected that a higher 

presence of women on the board of directors would influence the company's 

risk (Eckel & Grossman, 2008; Yang et al., 2019). In heterogeneous groups, it 
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tends to be more difficult to reach consensus, which implies longer decision-

making times. Therefore, gender diverse boards could entail more risk. 

However, board gender diversity implies greater monitoring, which reduces 

the danger of extreme results and, therefore, entails less risk (Sila et al., 

2016). 

In general, all investors are averse to risk, but women are considered 

more risk-averse, leading to more conservative board decisions (Renee B. 

Adams & Ragunathan, 2017). Women possess a more in-depth knowledge of 

the market (Bernardi & Threadgill, 2010), contribute to higher financial 

performance (Valls Martínez & Cruz Rambaud, 2019), and present greater 

commitment to corporate social responsibility practices (Valls Martínez et al., 

2019; Valls Martínez, Martín-Cervantes, et al., 2022). In addition, men are 

more overconfident, which drives them to overestimate expected results and 

make investments that do not generate value (Huang & Kisgen, 2013). 

Therefore, the stock volatility of companies with a higher proportion of 

women on the boards of directors is expected to be lower. 

Women, who represent half of the population, are not only 

underrepresented on boards of directors, but also in government and in top 

positions in general. In OECD countries, women earn, on average, 15% less 

than their male counterparts (OECD, 2017). One of the main reasons for the 

lower, and sometimes non-existent, representation of women in management 

positions is gender stereotyping. Leadership and decision-making skills are 

more often attributed to men. However, despite widespread stereotypes, 

women's participation in top management is increasing, due not only to 

changes in social values and ethical pressure measures, but also, and mainly, 

to quotas established by legislation (Renée B. Adams, 2016; Birindelli et al., 

2020; Johnson & Powell, 1994). 

The European Commission recommended that its member states 

develop their legislation to increase the representation of women on boards 

of directors to at least 40%. As a result, most countries have established 

mandatory or voluntary legal quotas. In 2020, the percentage of women on 

corporate boards in countries with mandatory quotas reached an average of 
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37.6%, while in countries with voluntary quotas it was 24.3%. However, less 

than 10% of companies had a female CEO. These figures demonstrate the 

effectiveness of mandatory quotas in achieving gender equality. In the United 

States, where there is no such nationwide legislation, the percentage of 

women is barely 22%. Only a few states, such as California, Illinois, 

Massachusetts, Michigan, New Jersey, Hawaii, and Pennsylvania have 

proposed a minimum of between one and three women, depending on the size 

of the board, while Washington advocated a minimum target of 25% by the 

end of 2022 (Deloitte, 2022; World Economic Forum, 2019). 

The purpose of this research is to analyze the relationship between 

board gender diversity and systematic market risk in Europe and the United 

States. For this purpose, companies in the Euro Stoxx 300 and S&P 500 indexes 

for the period 2015-2019 were considered, using OLS regressions, a two-stage 

regression with instrumental variables, fixed-effects panel data, and the 

generalized method of moments. The results show that, for the U.S. market 

but not for the European market, a higher proportion of women on the board 

of directors is negatively and significantly related to lower systematic risk, 

measured by stock beta. So far, this relationship appears to have scarcely 

been explored at all. Indeed, we have only found seven previous works in this 

regard. Three of these studies analyze the U.S. market, and, while one finds 

that the relationship is negative and significant (Perryman et al., 2016), two 

consider that there is no relationship between the two variables (Peltomäki 

et al., 2021; Sila et al., 2016). Three other studies were conducted on 

companies in the United Kingdom (Nadeem et al., 2019), Norway (Yang et al., 

2019), and Vietnam (Vo et al., 2021), and the presence of women on the 

boards of directors was found to be negatively and significantly related to 

systematic risk. Finally, a study of Indian banks concluded that there was no 

relationship between the two variables (Shukla et al., 2021). The different 

methodologies and periods used in the studies conducted mean that the 

results are not comparable (Charness & Gneezy, 2012). Hence, the importance 

of the present research. 

This article contributes to the existing literature in the following 

respects. First, it is the only empirical study analyzing the relationship 
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between stock beta and gender diversity in the European market. Second, it 

is the most up-to-date analysis in the U.S. market (previous studies ended in 

2010, 2012, and 2018). Third, it is the first study to analyze the U.S. and 

European markets, allowing for a reliable comparison. 

The remainder of this article is structured as follows. The second 

section reviews the literature and establishes the theoretical framework on 

which to base the study hypotheses. The third section presents the study 

variables and describes the methodology used in the empirical analysis. The 

fourth section presents the results of the research. The fifth section shows 

the discussion of the results. Finally, the last section presents the main 

conclusions. 

5.3. LITERATURE REVIEW AND THEORETICAL FRAMEWORK 

Gender differences in behavior have been extensively studied in fields such 

as psychology and even experimental economics (Peltomäki et al., 2021). 

Research prior to the 1980s considered that women possess certain 

characteristics, such as being more conformist and less aggressive, that lead 

them to take fewer risks. However, since the 1980s, many studies have argued 

that there are no gender differences, claiming, for example, that female and 

male entrepreneurs have similar personalities (Johnson & Powell, 1994). 

However, most of the literature considers women to be more cautious (Levin 

et al., 1988) and men to be more prone to risk-taking (Hudgens & Fatkin, 

1985; Li & Yan, 2021; Sila et al., 2016). 

Studies by psychologists and sociologists have concluded that women 

and men respond differently to non-financial risks, such as alcohol, drugs, 

gambling, and environmental damage. In the field of insurance, women have 

been shown to have fewer traffic accidents and injuries than men (Karacasu 

& Er, 2011; Singh, 2017). However, the field of financial decisions from a 

gender perspective has been studied far less (Eckel & Grossman, 2002; Fehr-

Duda et al., 2006). 

Regarding investments, women behave more conservatively than men 

(Agnew et al., 2003; Watson et al., 2007), selecting lower-risk assets 
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(Charness & Gneezy, 2012; Jianakoplos & Bernasek, 1998; Sundén & Surette, 

1998). A greater presence of women on the board of directors is associated 

with lower risk-taking in mergers and acquisitions, as they are better at 

negotiating lower valuations (Levi et al., 2014). Similarly, investments made 

by female executives had higher announced returns than those made by their 

male counterparts (Huang & Kisgen, 2013). Banks with more female directors 

were also found to invest in less risky positions (Abou-El-Sood, 2019), and the 

results obtained by mixed-gender groups of market operators were less 

volatile than those corresponding to all-male groups (Cueva & Rustichini, 

2015).  

Studies in the field of psychology have shown that men are more 

overconfident than women when performing more difficult activities, 

especially if such activities are traditionally considered to be masculine 

(Barber & Odean, 2001). Therefore, in management and financial decision-

making, women are more risk-averse (Berger et al., 2014; Palvia et al., 2015, 

2020). A large number of similarities have been found between both sexes in 

terms of entrepreneurial personality, leadership style, and ability to process 

and react to information. However, one important difference is men's greater 

propensity to take risks, which increases in more uncertain environments 

where ambiguity is higher (Powell & Ansic, 1997). However, it should not be 

understood that women's higher aversion to risk implies that they make 

suboptimal decisions that lead to the destruction of value in the company 

(Khan & Vieito, 2013). In fact, for companies with female CEOs, the risk 

assumed by the company will decrease, and it will have less indebtedness, 

less volatile profits, and a higher probability of surviving (Elsaid & Ursel, 2011; 

Faccio et al., 2016; Palvia et al., 2015). 

It is important to remember that although the different gender 

attitudes to risk are significant, the difference is not large. Moreover, when 

women and men have the same investment knowledge, the differences are 

attenuated (Dwyer et al., 2002). The reasons for women's greater risk aversion 

include their stronger emotional response to the possibility of loss, the greater 

overconfidence of men, and by how men see uncertainty as a challenge, as 
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opposed to women, who perceive it as a threat (Baixauli-Soler et al., 2015; 

Borghans et al., 2009; Croson & Gneezy, 2009; Hurley & Choudhary, 2020).  

The theoretical framework that explains gender differences in behavior 

is biosocial, as it integrates social and biological dimensions (Van Staveren, 

2014). From the social point of view, gender roles and gender identity are 

determining factors. Society has ingrained beliefs about the behavior of 

women and men, and so most of the population is biased in its thinking. Thus, 

gender-based behavioral differences derive from education, i.e., from the 

role attributed to one's gender, and not from the nature of gender itself. In 

addition, people entrench gender identity by behaving in accordance with the 

stereotypes attributed to their gender. From a biological perspective, 

hormones behave differently in women and men in a risk scenario. When 

above-average benefits are obtained, testosterone levels rise in men, and this 

may become addictive. A chronic increase in testosterone leads to an increase 

in impulsivity and more willingness to take risks, since upward market 

movements are overestimated. In addition, cortisol rises with market 

volatility, leading to increased anxiety and exaggeration of risk, as downward 

market movements are overestimated. While cortisol levels are similar in both 

sexes, in women it produces a greater reaction in the secretion of the 

hormone oxytocin, which has a calming effect. Thus, women may perform 

better in contexts of uncertainty and financial stress (Maxfield et al., 2010; 

Sapienza et al., 2009). 

From an empirical point of view, female portfolio managers reduce risk 

by adopting a strategy of greater investment diversification, which leads them 

to outperform men, both in normal market conditions and in times of crisis 

and price volatility, where they show more patience and self-control by 

holding their investments and trading less frequently. In addition, women 

show a more cooperative and ethical attitude, while men are more oriented 

towards protecting their own interests (Van Staveren, 2014).  

As women and men have different attitudes to risk, gender diversity in 

management positions is linked to corporate risk management. Some views 

claim that male dominance has contributed to financial crises (Renée B. 
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Adams & Funk, 2012). If women are more risk-averse, better at monitoring 

activities, and more ethical in their behavior, then they will make less risky 

decisions in companies, reducing financial risk (Jia, 2019). Hence, the Lehman 

Sisters hypothesis, according to which the financial problems that occurred at 

Lehman Brothers could have been avoided if women had been highly involved 

in the company's decision-making (Kroes, 2009). 

The literature has shown that, within the general population, women 

are more risk-averse than men. However, is this difference still evident at the 

managerial level? It is possible that women in senior management behave 

similarly to men (Renee B. Adams & Ragunathan, 2017; Schubert et al., 1999; 

Vo et al., 2021). Some studies consider that, at this organizational level, there 

are no differences in risk propensity or in the quality of decisions (Johnson & 

Powell, 1994; Lenard et al., 2014). They argue that women who want to be 

promoted to positions of high corporate responsibility must behave and think 

like men on a competitive level, and adapt to the prevailing male environment 

(Renee B. Adams & Funk, 2012; Renee B. Adams & Ragunathan, 2017). In other 

words, the differences between women and men in the general population 

vanish once women break through the glass ceiling and enter the traditionally 

male-dominated sphere (Croson & Gneezy, 2009; Sila et al., 2016). In short, 

the evidence is mixed. Women may be more or less risk-averse than men 

depending on the context, culture, measure used, sample selected, etc. 

(Adamus, 2018; Maxfield et al., 2010).  

Focusing on market risk and management gender using samples of U.S. 

companies, Ozdemir & Erkmen (2022) and Peltomäki et al. (2021) found that 

the presence of a female CEO reduces both total and idiosyncratic risk, but 

has no relationship with systematic risk. However, Vo et al. (2021) found that, 

in Vietnamese companies, female CEOs are associated with lower systematic 

and idiosyncratic risk (see Table 1). 
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Table 1. Summary of the leading literature about gender diversity and market risk 

Reference Main research results Sample Methodology Journal 

(Ozdemir & Erkmen, 
2022) 

Female CEOs reduce total and 
idiosyncratic firm risk (volatility of daily 
stock returns) 

Hospitality firms 
included in the S&P 
1500 from 1992 to 2020 

Fixed effects regression, 
instrumental variables, and 
generalized method of 
moments 

International Journal of 
Contemporary Hospitality 

(Peltomäki et al., 
2021) 

Female CEOs and CFOs are negatively 
associated with total and idiosyncratic 
risk, but are not related to systematic risk 
(beta) 

S&P 1500 from 2006 to 
2018 

Fixed effects regression 
and Two-stage regression 
with instrumental variables 

Journal of Business 
Finance & Accounting 

(Vo et al., 2021) Female CEOs are linked to lower 
systematic (beta) and idiosyncratic risk 

Listed companies in 
Vietnam from 2007 to 
2015 

OLS regression and two-
stage regression with 
instrumental variables 

Accounting & Finance 

(Jebran et al., 2020) There is a negative relationship between 
board gender diversity and stock price 
crash risk 

Chinese companies from 
2003 to 2015 

OLS regression Research in International 
Business and Finance 

(Shukla et al., 2021) Women directors do not influence 
systematic risk (beta) 

Indian banks from 2009 
to 2016 

Fixed effects regression  

(Hurley & 
Choudhary, 2020) 

The percentage of women on corporate 
boards is negatively linked to total risk 
(stock price volatility)  

Selected companies 
included in the S&P 500 
index from 2012 to 2016 

Random effects regression Corporate Governance 

(Loukil et al., 2020) Board gender diversity has a significant 
and positive effect on idiosyncratic risk 

French companies 
included in the SBF 120 
index from 2002 to 2012 

Generalized method of 
moments 

Journal in Family Business 
Management 

(Yahya et al., 2020) Board gender diversity reduces equity 
volatility (total risk measured by GARCH 
procedure) 

South Asian health care 
companies from 2010 to 
2018 

Generalized method of 
moments 

SAGE Open 

(Birindelli et al., 
2020) 

Female directors are negatively linked to 
total risk (stock price volatility) 

International banks 
from 2008 to 2016 

Fixed effects regression Corporate governance 
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(Yang et al., 2019) Board gender diversity is negatively linked 
to total, systematic, and idiosyncratic risk 

Norwegian companies 
from 2003 to 2008 

Difference-in-differences 
regression 

The Leadership Quarterly 

(Nadeem et al., 
2019) 

There is a negative relationship between 
the percentage of female board members 
and firm risk (total, systematic, and 
idiosyncratic) 

UK listed companies 
from 2007 to 2016 

OLS regression, fixed 
effects regression, two-
stage regression with 
instrumental variables, and 
a Heckman estimation 

International Review of 
Economics and Finance 

(Chakraborty et al., 
2019) 

Board gender diversity is negatively and 
significantly related to total risk 

Canadian companies 
from 2009 to 2014 

OLS regression Management Decision 

(Abou-El-Sood, 2019) The percentage of women on the board of 
directors is negatively related to total risk 
(standard deviation of equity returns) 

Banks in the Arab Gulf 
States from 2002 to 
2014 

Fixed effects regression Pacific Accounting Review 

(Jizi & Nehme, 2017) Women on corporate boards reduce total 
risk (stock price volatility) 

UK companies included 
in the FTSE 350 index 
from 2008 to 2013 

OLS regression and 
generalized method of 
moments 

Equality, Diversity and 
Inclusion: An International 
Journal 

(Rossi et al., 2017) The presence of female board members 
has a negative relationship with risk 
(standard deviation of return on assets) 

Italian listed companies 
from 2005 to 2013 

Generalized method of 
moments 

Management Decision 

(Sila et al., 2016) There is no relationship between board 
gender diversity and firm risk (total, 
systematic, and idiosyncratic) 

U.S. companies from 
1996 to 2010 

Generalized method of 
moment 

Journal of Corporate 
Finance 

(Perryman et al., 
2016) 

Higher gender diversity in top 
management teams shows lower 
systematic risk (beta) and total risk 
(standard deviation of daily returns) 

U.S. companies from 
1992 to 2012 

OLS regression Journal of Business 
Research 

(Baixauli-Soler et 
al., 2015) 

Gender-diverse boards of directors behave 
more conservatively with respect to total 
risk (standard deviation of stock return) 
than all-male company boards 

S&P listed companies 
from 2006 to 2012 

Generalized method of 
moment 

Journal of Business 
Research 
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(Lenard et al., 2014) The percentage of female directors has a 
negative relationship with idiosyncratic 
and total risk (standard deviation of daily 
stock return) 

U.S. companies from 
2007 to 2011 

OLS regression Managerial Finance 

(Bansak et al., 2011) The percentage of top women executives 
is not related to volatility (standard 
deviation of stock market returns) 

U.S. financial 
institutions in 2007 

OLS regression Applied Economic Letters 

Source: Own elaboration.
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Studies on companies in the United States (Baixauli-Soler et al., 2015; 

Hurley & Choudhary, 2020), China (Jebran et al., 2020), South Asia (Yahya et 

al., 2020), Canada (Chakraborty et al., 2019), and the U.K. (Jizi & Nehme, 

2017) found that the percentage of female board members shows a negative 

relationship with the total risk of the company's shares in the stock market. 

Analogous results are found in two studies conducted on a sample of 

international banks (Birindelli et al., 2020) and a sample of banks in the 

Arabian Gulf States (Abou-El-Sood, 2019). Moreover, for U.S. companies, 

Lenard et al. (2014) found that gender-diverse boards were related to lower 

total and idiosyncratic risk, and Perryman et al. (2016) likewise reported an 

inverse relationship with total and systematic risk. Yang et al. (2019) 

established that board gender diversity negatively influences the systematic 

and idiosyncratic risk of Norwegian companies. In addition, for UK companies, 

Nadeem et al. (2019) showed that female directors reduced total, systematic, 

and idiosyncratic risk. 

However, studies conducted on U.S. companies concluded that there 

was no relationship between gender-diverse boards and total risk (Bansak et 

al., 2011), or total, systematic and idiosyncratic risk (Sila et al., 2016). 

Similarly, a recent study of Indian banks, Shukla et al. (2021) found no 

relationship between gender and systematic risk. Loukil et al. (2020), 

analyzing a sample of French family businesses, reported that female inside 

directors increase idiosyncratic risk while female independent directors 

reduce it. Therefore, given that there is no consensus at managerial level and 

that the number of studies is limited, more research is needed (Hurley & 

Choudhary, 2020). 

The relationship between the presence of women on the board of 

directors and the company's risk can be explained by well-established 

theories, among which the following are the most important. 

According to Agency Theory, managers (agents) might make decisions 

that are for their own benefit but detrimental to the interests of shareholders 

(principals), since agents and principals do not always have common interests 

(Fama & Jensen, 1983; Jensen & Meckling, 1976). Board gender diversity 
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strengthens monitoring (Achour, 2022) by restricting opportunities for 

managers and limiting risky behavior (Jia, 2019; Yahya et al., 2020). 

Moreover, it reduces the possibility of earnings management practices and 

manipulation of financial statements (Qayyum et al., 2021). Diverse gender 

boards increase public and private disclosure of information, which improves 

transparency and reduces information asymmetries (Jizi & Nehme, 2017; 

Loukil et al., 2019). In short, the presence of women on the board of directors 

reduces both conflicts of interest and agency costs, and leads to a reduction 

in the market risk of the shares (Palvia et al., 2015). 

Upper Echelons Theory states that the company's strategies and policies 

are established according to the individual preferences of top management, 

and that these preferences depend on the managers’ values, psychological 

traits, knowledge, and experience (Hambrick & Mason, 1984). Therefore, the 

characteristics of the board members, including gender, are determinant in 

the decision-making processes, in the acquisition of information, and in the 

handling of contingencies, which all influence performance (Ozdemir & 

Erkmen, 2022). Consequently, the percentage of women on the board of 

directors might influence the company's risk, as women tend to be more 

cautious and risk-averse, in line with gender-based behavioral differences 

(Baixauli-Soler et al., 2015; Palvia et al., 2015; Poletti-Hughes & Briano-

Turrent, 2019). Thus, as women are more sensitive to risk, they may favor the 

adoption of less risky business policies (Achour, 2022; Loukil et al., 2020), 

thereby protecting the shareholders’ interests (Loukil et al., 2019). 

According to Human Capital Theory (Becker, 1964), heterogeneous 

boards, whose members have different personal traits and backgrounds, 

strengthen the company's human capital by contributing a broader range of 

ideas and perspectives. Diversity can increase the quality of corporate 

governance by reducing opacity, which is especially important for investors in 

the case of information asymmetries (Loukil et al., 2020). Gender-diverse 

boards can be a valuable and inimitable resource (Achour, 2022). Moreover, 

companies need large and stable resources to survive, especially in 

competitive and complex environments. Based on Resource Dependence 

Theory (Pfeffer & Salancik, 1978), board members with different 
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characteristics could bring new perspectives and resources that would attract 

more investors (Jia, 2019). The literature has widely shown that an increased 

presence of women in top management enhances financial performance, 

innovation, corporate social responsibility, and company reputation (Valls 

Martínez, Martín-Cervantes, et al., 2022; Valls Martínez & Cruz Rambaud, 

2019). Therefore, we may assume that the presence of women in managerial 

and monitoring positions might help to reduce the company's market risk. 

Stakeholder Theory (Freeman, 1984) establishes that, in order to 

survive, a company must meet the expectations of not only its shareholders, 

but also its stakeholders, i.e., customers, suppliers, lenders, employees, 

governments, and, in general, society as a whole. As women are more 

empathetic, communicative, sensitive to other people's problems, and 

committed to environmental care, etc. (Francoeur et al., 2019; Gennari, 

2018; Nguyen & Nguyen, 2015; Sial et al., 2018), they are more likely than 

men to satisfy the interests of different stakeholders. Therefore, a gender-

diverse board of directors may contribute to lowering the company's risk. 

Based on the previous arguments, we predict that a higher presence of 

women on the board of directors is related to a lower systematic market risk 

for the company. To test this statement, we formulated the following 

hypotheses: 

Hypothesis I. The percentage of women on the board of directors is 

negatively related to the market beta of the company's stocks in the U.S. 

market. 

Hypothesis II. The percentage of women on the board of directors is 

negatively related to the market beta of the company's stocks in the European 

market. 

5.4. METHODOLOGY 

5.4.1. The dataset 

The empirical study was developed with data corresponding to the companies 

included in the S&P 500 and Euro Stoxx 300 indexes during the period 2015-

2019. This sample was selected for two reasons. First, these indexes are 
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representative of the U.S. and European markets, respectively, allowing for 

reliable comparisons between them. Second, the period is sufficiently broad 

and current to allow us to draw reliable conclusions. The year 2020 was not 

included owing to the disruption experienced by the markets due to the 

COVID-19 pandemic, which would have distorted the results.  

The data were obtained from the Bloomberg database, which is 

frequently used by stock market analysts and portfolio managers. In addition, 

it has been used in previous scientific work (Nadeem et al., 2019; Valls 

Martínez, Soriano Román, et al., 2022), which supports its reliability and the 

validity of the results obtained for practical investment management. After 

eliminating those observations for which any of the variables used were 

unavailable, the final sample included 1,998 observations for the United 

States and 1,161 for Europe. 

Table 2 shows the composition of the sample by country. As can be 

seen, the S&P 500 index is almost entirely composed of companies 

headquartered in the United States, although 4.55% of its members are 

companies that have never had their headquarters in the United States or that 

have moved to other countries. 

Table 2. Sample by countries 

Euro Stoxx 300 S&P 500 

Country Percent Country Percent 

France 28.10 United States 95.45 
Germany 23.81 Republic of Ireland 1.98 
Netherlands 9.59 United Kingdom 1.78 
Italy 9.26 Switzerland 0.59 
Spain 8.58 Bermuda 0.20 
Finland 5.36   
Belgium 4.83   
Republic of Ireland 2.82   
Austria 2.35   
Luxembourg 2.28   
Portugal 1.34   
United Kingdom 1.34   
Switzerland 0.34   

Source: Own elaboration. 

As regards the Euro Stoxx 300 index, France and Germany are the 

countries with the highest representation, together accounting for 51.91% of 
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the total sample, followed by the Netherlands, Italy, Spain, Finland, and 

Belgium follow, with a total of 37.62%. Finally, Ireland, Austria, Luxembourg, 

Portugal, the United Kingdom, and Switzerland account for the remaining 

10.47%. 

Table 3 shows the average annual values of the dependent and 

independent variables corresponding to the companies included in both 

market indexes. It can be seen that the results remain stable during the period 

analyzed. The size of the board of directors is only slightly larger in Europe 

than in the United States, with a difference of just one or two members. 

However, the percentage of female board members is almost 50% higher in 

Europe, with between 31.80% and 33.03%, than in the United States, with 23%, 

depending on the year observed. In contrast, the market beta of companies 

is lower in Europe, indicating higher volatility in the United States. 

Table 3. Sample description 

Section I. U.S. market 

Year Board size % women on 
board 

Beta 

2015 11.852823 22.453358 1.054897 

2016 11.521127 22.652870 1.016576 

2017 11.238298 22.643987 1.019949 

2018 11.051613 22.712936 0.987257 

2019 11.087420 22.949072 1.028492 

Section II. EU market 

Year Board size % women on 
board 

Beta 

2015 13.783787 32.464087 0.898884 

2016 13.530612 33.031053 0.896141 

2017 12.694444 32.825930 0.878769 

2018 12.541219 31.858068 0.880025 

2019 12.613475 31.802274 0.901391 

Source: Own elaboration. 

Figures 1 and 2 depict the scatter graph and fitted values by sectors for 

the dependent and independent variables in the U.S. and European markets, 

respectively. There is a notable difference between the two markets. The 

U.S. market shows a negative relationship, so greater gender diversity 
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corresponds to lower volatility. In contrast, the relationship between the 

variables in Europe is positive. 

 
B: Basic Materials; CC: Consumer Cyclicals; CNC: Consumer Non-Cyclicals; E: Energy; F: Financials; H: 
Healthcare; I: Industrials; T: Technology; TS: Telecommunication Services; U: Utilities 

Figure 1. Scatter graph and fitted values by sectors in the U.S. market 
Source: Own elaboration 

 

 
B: Basic Materials; CC: Consumer Cyclicals; CNC: Consumer Non-Cyclicals; E: Energy; F: Financials; H: 
Healthcare; I: Industrials; T: Technology; TS: Telecommunication Services; U: Utilities 

Figure 2. Scatter graph and fitted values by sectors in the EU market 
Source: Own elaboration 
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5.4.2. Variable description 

Table 4 contains the definitions of the variables used in the empirical study, 

grouped according to the function attributed, as well as the abbreviations to 

be used hereinafter. 

5.4.2.1. Dependent variable 

The stock return, R, in the period t under consideration, is usually represented 

in finance as a linear function of market return, as follows: 

    t Mt tR R ,  1,2, ,t T , 

where RMt is the market return for the period t. The intercept of the 

regression, , represents the part of the stock's return that is independent of 

the market. The coefficient  denotes the degree of intensity with which 

fluctuations in market return influence stock return. The random disturbance, 

t, includes the part of the stock's returns explained by factors independent 

of the market and dependent on the specific characteristics of the stock 

(Sharpe, 1963). 

The variance of the stock return is given by the following equation: 

2 2 2 2( ) ( ) ( )     MR R . 

The total stock risk is 2 ( ) R , which can be split into two components: 

2 2 ( )  MR , which represents systematic or market risk, also known as non-

diversifiable risk; and 2 ( )  , which represents the own or specific risk, also 

known as idiosyncratic or diversifiable risk. 

The beta parameter, β, is known as the volatility coefficient (BETA), 

and is used as a measure of systematic risk. The higher the beta, the more 

the asset's return will increase when the market is rising, but the greater the 

decline will be when the market is falling. If 1  , the stock moves more 

sharply than the market and in the same direction. Conversely, if 0 1  , 

the stock is more resilient than the market. Sometimes beta is negative, 

meaning that stock prices move in the opposite direction to the market, but 

this is not usual.
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Table 4. Variables definition 

 Abbreviation Variable Definition 

Dependent variable BETA Beta Volatility of a stock against the volatility of the broader market (it is 
calculated based on trailing five-year prices, on a monthly basis, 
relative to the S&P 500 or the Euro Stoxx 300 indexes) 

Independent 
variables 

BGD Board Gender Diversity Percentage of women on board of directors 

BLAU Blau index Blau diversity index 

SHAN Shannon index Shannon diversity index 

Control variables TOQ Tobin’s Q Stock price/replacement value 

OPM  Operating Profit Margin Operating profit to total revenue, as a percent 

SIZE Company Size Logarithm of revenue 

INDEB Indebtedness Total debt to total equity, as a percent 

Instrumental 
variables 

PBD Policy Board Diversity Dummy variable, 1 if the company has a board gender diversity 
policy, and 0 otherwise 

NEBM Non-Executive Board 
Members 

Percentage of non-executive board members 

 

IBM Independent Board 
Members 

Percentage of independent board members 

EMGD Executive Members’ 
Gender Diversity 

Percentage of female executive members 

 

Source: Own elaboration.
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Risk-averse investors will prefer stocks with 1  , known as defensive 

betas. On the contrary, risk-prone investors will select stocks with 1  , 

known as aggressive betas (Valls Martínez, Martín Cervantes, & Soriano 

Román, 2020). 

The β-values were obtained from the Bloomberg database, which 

calculates them based on the trailing five-year prices, on a monthly basis, 

relative to the S&P 500 or the Euro Stoxx 300, as applicable. Beta is a proxy 

for the volatility of a stock against the volatility of the broader market (Shukla 

et al., 2021; Vo et al., 2021; Yang et al., 2019). 

5.4.2.2. Independent variables 

The independent variable is the percentage of women on the board of 

directors, which is a proxy for board gender diversity (BGD) in the main 

management and monitoring body of the company. Only a limited number of 

papers relate board gender diversity to market risk, and even fewer to 

systematic risk.  

So far, the evidence is mixed. Regarding the U.S. market, Perryman et 

al. (2016), for a sample of companies from 1992 to 2012 and using OLS 

regression methodology, found a negative relationship between beta and 

board gender diversity. However, Sila et al. (2016), for a sample from 1996 to 

2010 and using the generalized method of moments, found no relationship 

between the two variables, as did Peltomäki et al. (2021), for a sample from 

2006 to 2018 and applying the fixed effects and two-stage methodologies with 

instrumental variables regressions. 

In addition, we are aware of three more papers that have identified a 

negative relationship: Nadeem et al. (2019), on a sample of U.K. firms from 

2007 to 2016, using OLS, fixed effects, and two-stage with instrumental 

variables regressions; Vo et al. (2021), considering Vietnamese firms from 

2007 to 2015, using OLS and two-stage with instrumental variables 

regressions; and, Yang et al. (2019), on Norwegian firms from 2003 to 2008, 

using the Difference-In-Differences regression model. Finally, Shukla et al. 

(2021) found no relationship between the percentage of women and market 
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beta, in a sample of Indian banks from 2009 to 2016, applying a fixed effects 

regression model. 

To test the robustness of the results and to isolate any causal 

relationship between beta and women’s participation, and in line with the 

literature (Renee B. Adams & Ragunathan, 2017; Campbell & Mínguez-Vera, 

2008; Nadeem et al., 2019; Ozdemir & Erkmen, 2022), the Blau and Shannon 

diversity indexes, will be used as proxies for gender-diverse boards, as they 

are considered an optimal approach for quantifying diversity within a group. 

The Blau index (BLAU) (Blau, 1977) is defined as follows: 

2

1

1



n

i

i

p . 

The number of categories is represented by n (in our case, two: women 

and men) and the percentage of members of each category in the total group 

by p. The index value ranges from 0 (when there is only one gender on the 

board of directors) to 0.5 (when women account for 50% of the board seats 

and men for the other 50%). 

In turn, the Shannon index (SHAN) (Shannon, 1948) is calculated as: 

1

ln


 
n

i i

i

p p . 

The meanings of n and p are the same as in the Blau index, although 

the Shannon index ranges from 0 (when all board members are of the same 

gender) to 0.6931 (when women and men account for the same proportion), 

and is more reactive to small differences in the board composition. 

The validity of both indexes for measuring diversity can be observed, 

as they cannot take negative values, they will be zero when homogeneity is 

absolute, their value will increase with diversity, and they are upper bounded, 

as mentioned above (Miller & Triana, 2009). 

5.4.2.3. Control variables 

It is usual to include accounting and/or market financial performance 

measures as control variables. The accounting measures represent the current 
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situation of the company derived from its previous trajectory. Market 

measures, on the other hand, show the company's long-term future 

expectations (Valls Martínez, Martín-Cervantes, et al., 2022). This study takes 

the operating profit margin (the ratio of operating profit to total revenue) as 

the accounting variable (OPM), and Tobin's Q (the ratio of stock price to 

replacement value) as the market variable (TOQ). 

Two of the control variables used in almost all studies are firm size 

(defined by total assets, revenues, or number of employees) and level of 

indebtedness. Accordingly, we have included the logarithm of revenues (SIZE) 

and the debt-to-equity ratio (INDEB) as proxies for firm size and indebtedness, 

respectively. 

News about the sector to which the firm belongs can affect stock 

volatility, so dummy variables have been included as control variables to 

account for the effect of the sector in the empirical analysis. Specifically, 

firms are grouped into ten sectors: basic materials, consumer cyclicals, 

consumer non-cyclicals, energy, financials, healthcare, industrials, 

technology, telecommunication services, and utilities. 

The sign and significance of the relationship between these variables 

and the firm's market beta is not uniform among previous empirical studies. 

For example, indebtedness is often shown to be negatively and significantly 

related to beta (Baixauli-Soler et al., 2015; Chakraborty et al., 2019; Qayyum 

et al., 2021; Vo et al., 2021), but other studies have shown a positive 

relationship (Ozdemir & Erkmen, 2022; Peltomäki et al., 2021), or even no 

relationship (Birindelli et al., 2020; Jizi & Nehme, 2017). The same applies to 

the other variables. 

5.4.2.4. Instrumental variables 

To avoid biased and inconsistent regression estimators due to reverse 

causality and endogeneity problems between BETA and the percentage of 

women on the board of directors, and in accordance with the literature, one 

of the methodological procedures employed was a two-stage instrumental 

variable regression. The instruments must be correlated with the endogenous 

variable that they replace, i.e., with board gender diversity, but not with the 
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error term in the estimation of beta (Baum et al., 2007). The following 

variables were used as instruments in the study performed (Valls Martínez, 

Santos-Jaén, et al., 2022; Valls Martínez & Cruz Rambaud, 2019): 1) a dummy 

variable based on whether the company applies gender diversity policies on 

the board (PBD), expecting that, if so, this body will be more gender-diverse; 

2) the percentage of non-executive board members (NEBM), as the more non-

executive members there are, the more women could occupy seats on the 

board; 3) the percentage of independent board members (IBM), since most 

women on the board tend to belong to the category of independent members; 

and 4) executive member gender diversity (EMGD), assuming that, if the 

company is more inclined to apply gender policies, then these will affect all 

levels of the organization, from the lowest positions to executive and 

monitoring positions. 

5.4.3. Methodology 

The methodology applied in this study is based on regression models that 

incorporate various econometric techniques to deal with possible endogeneity 

problems. For the continuous variables, as is usual before proceeding with the 

regressions, an analysis of the descriptive statistics and the bivariate Pearson 

correlations between them is performed. In addition, a test of means and an 

ANOVA analysis are conducted for the instrumental dummy variable (PBD) in 

relation to the explanatory variable (BGD). 

Indeed, endogeneity is a constant concern in this type of study, since 

there may be different causes of biased estimators. Variables considered in 

the analysis, such as company size, could simultaneously influence both the 

explained and explanatory variables. Larger companies may be at greater risk 

because they are less agile in adapting to changing circumstances in the 

economy. In addition, larger companies are more likely to have boards with a 

larger number of seats and, therefore, may incorporate more women (Renee 

B. Adams, 2016). The same could occur with omitted variables that are 

nonetheless influential. Based on Stakeholder Theory, socially responsible 

companies enjoy greater legitimacy in the eyes of investors and are perceived 

as being better managed, which makes them less vulnerable to market 
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fluctuations, thus reducing their risk. Moreover, these companies are more 

sensitive to ethical issues, so they are more likely to implement equality 

policies and, consequently, have more women on their boards of directors 

(Nadeem et al., 2019). 

In addition, there could be reverse causality between the dependent 

and independent variables. On the one hand, if women tend to be more risk-

averse, it is logical to think that they will assume less risk in their corporate 

decisions, and so the market risk of the shares will be lower. On the other 

hand, companies with lower risk will look for directors with less predisposition 

for taking risky decisions, possibly leading to greater gender diversity on 

boards. In addition, women may self-select those companies with lower risk 

(Sila et al., 2016). 

The multivariate empirical analysis starts with an ordinary least squares 

(OLS) multiple linear regression. Next, we apply one of the most frequently 

employed techniques for dealing with endogeneity, the use of the lagged 

dependent variable as a regressor (Francoeur et al., 2019). With the aim of 

further addressing the problem of reverse causality, and keeping the lagged 

variable, we next apply a two-stage regression with instrumental variables 

(Valls Martínez & Cruz Rambaud, 2019). The Sanderson-Windmeijer test 

(Sanderson & Windmeijer, 2016) and the Anderson test (Anderson & Hsiao, 

1981) confirm that the instruments are valid and that there are no 

identification problems if p-value < 0.05. Similarly, with the Sargan test 

(Sargan, 1958), it must be verified that p-value > 0.05. Finally, to eliminate 

the bias produced by omitted variables, we incorporated the use of panel data 

treatment with fixed effects to the use of the lagged variable (Renee B. 

Adams, 2016). The selection of the fixed effects model over the random 

effects model is based on the Hausman test (Hausman, 1978). To determine 

the model that best explains the sample data, in addition to considering the 

R2 fit coefficient (higher values are better), the Akaike and Bayesian criteria 

(lower values are better) are used (Akaike, 1974; Schwarz, 1978). 

Furthermore, to test the robustness of the results, we performed 

additional estimations. First, considering that the use of the lagged dependent 
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variable as a regressor could cause autocorrelation problems, a second-order 

generalized method of moments (GMM) model was used in order to deal 

simultaneously with endogeneity and autocorrelation problems (Arellano & 

Bover, 1995; Yahya et al., 2020). Second, we applied lagged fixed effects 

using the Blau index as a proxy for gender diversity on the board, with the 

intention of isolating the causal relationship between this variable and risk 

(Renee B. Adams & Ragunathan, 2017). Third, we applied the Shannon index 

(Campbell & Mínguez-Vera, 2008). Fourth, instead of using the percentage of 

women on the board of directors as the independent variable, we used the 

residuals resulting from estimating this variable with the remaining 

regressors. Fifth, we applied the lagged fixed effects model with board gender 

diversity as the explanatory variable, but now with all the variables involved 

winsorized at level 0.01 in order to eliminate extreme values that could 

distort the results (Valls Martínez, Santos-Jaén, et al., 2022). 

The application of these methodologies cannot completely eliminate 

endogeneity problems, but researchers apply a combination of all of them to 

test the stability of the results and obtain reliable conclusions (Renee B. 

Adams, 2016). Furthermore, from the methodological point of view, the 

empirical research conducted in this study is in accordance with the 

literature, as shown in Table 1.  

5.5. RESULTS 

5.5.1. Descriptive statistic and bivariate relationships 

Table 5 shows the descriptive statistics of the continuous variables for the 

sample companies included in the S&P 500 and Euro Stoxx 300 indexes over 

the period 2015-2019. 

With respect to the BETA variable, the median of the distribution of 

U.S. companies was above 1, while in European companies it was below 1. 

Specifically, the values were 1.023351 and 0.830946, respectively. This means 

that while more than half of U.S. companies had aggressive betas, European 

companies had defensive betas. In other words, the volatility of U.S. 

companies was higher than that of European companies. In addition, the 
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standard deviation of beta in the S&P 500 was greater than in the Euro Stoxx 

300. 

Table 5. Descriptive statistics of continuous variables 

Section I. U.S. market 

Variable Mean Median SD Minimum Maximum 

BETA 1.021228 1.023351 0.448188 -0.061792 2.734090 

BGD 22.679260 22.22222 8.525444 0 62.500000 

BLAU 0.336185 0.345679 0.090373 0 0.500000 

SHAN 0.513642 0.529706 0.110126 0 0.693147 

TOQ 2.162764 1.578622 2.049475 0 19.365190 

OPM 16.774570 15.86832 16.337750 -165.707300 84.602240 

SIZE 22.915330 22.86551 1.237210 18.924090 26.966280 

INDEB 145.518900 77.57098 341.127100 0 6458.906000 

NEBM 86.270310 88.88889 6.791209 60.000000 100.000000 

IBM 84.716550 86.66667 8.504586 42.857140 100.000000 

EMGD 17.396000 16.66667 12.064190 0 57.142860 

Section II. EU market 

Variable Mean Median SD Minimum Maximum 

BETA 0.890904 0.830946 0.366635 0.006099 2.151797 

BGD  32.405010 33.333333 11.102540 0 63.636360 

BLAU 0.413447 0.444445 0.099103 0 0.500000 

SHAN 0.597458 0.636514 0.124603 0 0.693147 

TOQ 1.371872 0.975345 1.413182 0 12.998710 

OPM 18.929510 11.131230 41.218220 -286.022400 424.890100 

SIZE 22.481850 22.497540 1.575104 15.138870 26.1864600 

INDEB 109.779600 72.002790 117.396000 0 757.930500 

NEBM 89.319900 92.307690 11.218650 40 100.000000 

IBM 61.986970 61.538460 25.402800 0 100.000000 

EMGD 12.826750 12.500000 10.594130 0 50.000000 

Source: Own elaboration. 

The percentage of women on the board of directors (BGD) was, on 

average, substantially higher in Europe. Indeed, while U.S. companies had less 

than 23% female board members, European companies were well above the 

average of 32%. These figures contrast with the percentage of female 

executive members, where the United States was 4.6% ahead of Europe. It is 

also noteworthy that the percentage of independent board members in the 

U.S. market was 22.73% higher than in Europe. 
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Table 6. Pearson correlations between continuous variables 

Section I. U.S. market 

Variable BETA BGD BLAU SHAN TOQ OPM SIZE INDEB NEBM IBM 

BGD -0.1000*** 

(0.0000) 

1.0000         

BLAU -0.1056*** 

(0.0000) 

0.9649*** 

(0.0000) 

1.0000        

SHAN -0.1061*** 

(0.0000) 

0.9399*** 

(0.0000) 

0.9936*** 

(0.0000) 

1.0000       

TOQ -0.0710*** 

(0.0015) 

0.0006 

(0.9777) 

-0.0013 

(0.9535) 

-0.0065 

(0.7700) 

1.0000      

OPM -0.1433*** 

(0.0000) 

-0.0168 

(0.4526) 

-0.0042 

(0.8504) 

0.0041 

(0.8539) 

0.1508*** 

(0.0000) 

1.0000     

SIZE 0.0479** 

(0.0321) 

0.0811*** 

(0.0003) 

0.0912*** 

(0.0000) 

0.0954*** 

(0.0000) 

-0.3088*** 

(0.0000) 

-0.1405*** 

(0.0000) 

1.0000    

INDEB 0.0481** 

(0.0315) 

-0.0172 

(0.4416) 

-0.0117 

(0.6026) 

-0.0078 

(0.7285) 

-0.0290 

(0.1956) 

0.0023 

(0.9171) 

0.0380 

(0.0895) 

1.0000   

NEBM -0.0211 

(0.3449) 

0.1471*** 

(0.0000) 

0.1649*** 

(0.0000) 

0.1695*** 

(0.0000) 

-0.0593*** 

(0.0080) 

-0.0276 

(0.2178) 

0.1049*** 

(0.0000) 

0.0446** 

(0.0461) 

1.0000  

IBM -0.0548** 

(0.0142) 

0.1313*** 

(0.0000) 

0.1549*** 

(0.0000) 

0.1592*** 

(0.0000) 

-0.0153 

(0.4932) 

0.0105 

(0.6376) 

0.0360 

(0.1078) 

0.0366 

(0.1022) 

0.5967*** 

(0.0000) 

1.0000 

EMGD -0.0342 

(0.1266) 

0.2942*** 

(0.0000) 

0.2797*** 

(0.0000) 

0.2737*** 

(0.0000) 

0.0334 

(0.1361) 

-0.0135 

(0.5476) 

0.0609*** 

(0.0065) 

0.0489** 

(0.0287) 

0.0949*** 

(0.0000) 

0.0825*** 

(0.0002) 
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Section II. EU market 

Variable BETA BGD BLAU SHAN TOQ OPM SIZE INDEB NEBM IBM 

BGD 0.0708** 

(0.0159) 

1.0000         

BLAU 0.0803*** 

(0.0062) 

0.9351*** 

(0.0000) 

1.0000        

SHAN 0.0799*** 

(0.0065) 

0.8976*** 

(0.0000) 

0.9916*** 

(0.0000) 

1.0000       

TOQ -0.2464*** 

(0.0000) 

-0.0529* 

(0.0715) 

-0.0691** 

(0.0185) 

-0.0775*** 

(0.0083) 

1.0000      

OPM -0.1936*** 

(0.0000) 

-0.0581** 

(0.0477) 

-0.0623** 

(0.0337) 

-0.0656** 

(0.0254) 

-0.0784*** 

(0.0076) 

1.0000     

SIZE 0.4253*** 

(0.0000) 

0.1089*** 

(0.0003) 

0.1173*** 

(0.0001) 

0.1191*** 

(0.0000) 

-0.4349*** 

(0.0000) 

-0.2979*** 

(0.0000) 

1.0000    

INDEB 0.0121 

(0.6799) 

0.0163 

(0.5791) 

0.0292 

(0.3203) 

0.0343 

(0.2430) 

-0.2676*** 

(0.0000) 

0.0490* 

(0.0952) 

0.1325*** 

(0.0000) 

1.0000   

NEBM -0.0211 

(0.3449) 

0.1471*** 

(0.0000) 

0.1649*** 

(0.0000) 

0.1695*** 

(0.0000) 

-0.0593*** 

(0.0080) 

-0.0276 

(0.2178) 

0.1049*** 

(0.0000) 

-0.0251 

(0.3923) 

1.0000  

IBM 0.0746** 

(0.0110) 

0.0280 

(0.3399) 

0.0911*** 

(0.0019) 

0.0921*** 

(0.0017) 

0.0560* 

(0.0563) 

-0.008 

(0.9793) 

0.0381 

(0.1947) 

-0.0342 

(0.2439) 

0.0684** 

(0.0197) 

1.0000 

EMGD -0.0206 

(0.4825) 

0.2127*** 

(0.0000) 

0.1826*** 

(0.0000) 

0.1754*** 

(0.0000) 

-0.0169 

(0.5643) 

0.0343 

(0.2428) 

-0.0082 

(0.7805) 

0.0287 

(0.3281) 

-0.1376*** 

(0.0000) 

-0.0098 

(0.7386) 

p-value in parentheses. 
***, ** and * indicate a significance of less than 1 %, less than 5% and less than 10%, respectively. 
Number of observations = 1,998 in Section 1 and 1,161 in Section 2. 
Source: Own elaboration. 
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U.S. companies were significantly better valued by the market than 

European companies (Tobin's Q was 2.16 in the United States versus 1.37 in 

Europe). They were also larger and significantly more indebted, showing a 

narrower operating margin but with a lower standard deviation. 

Table 6 provides the Pearson's bivariate correlations between the 

continuous variables. No high correlations were found between the 

explanatory variables that could give rise to multicollinearity problems. 

 

S&P 500 index Euro Stoxx 300 index 

  

  
Figure 3. Scatter graph and fitted values Beta – Board Gender Diversity 

Source: Own elaboration 

The independent variable BGD and the Blau and Shannon indexes 

showed a significant correlation with BETA, but while the sign of the 

correlation was negative in the U.S. market, it was positive in Europe. The 

upper part of Figure 3 depicts the scatter graph and fitted values of BGD and 

BETA for both samples, where a positive relationship is observed for the U.S. 

market and a negative one for the European market. However, in the lower 

part of the graph, where only the adjustment line is represented, the 
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relationships are even more latent, due to the change in the scale of the 

ordinate axis. 

Control variables also showed significant correlations with BETA. The 

companies better valued by the market and with higher operating margins, 

corresponded to lower betas. In contrast, larger and more indebted 

companies presented larger betas. On the other hand, instrumental variables 

displayed significant correlations with BGD.  

The mean test corresponding to the PBD dummy variable, used as an 

instrument, is presented in Table 7. S&P 500 index companies that 

implemented board diversity policies had almost 3% more women. However, 

it is striking that the opposite is true for companies in the Euro Stoxx 300. 

5.5.2. Regression analysis 

Tables 8 and 9 show the results of the regression models applied. First, the 

OLS estimation, which is the simplest model implemented, shows a negative 

and significant relationship between BGD and BETA for the S&P 500 

companies, at 1% significance level, achieving a fit coefficient of 33.11%. 

However, for the Euro Stoxx 300 companies, the relationship was positive and 

not significant, resulting in an R2 coefficient of 33.73%. 

Second, the lagged dependent variable was used as the explanatory 

variable, by considering one lag. This lagged OLS regression confirmed the 

previous relationship between BGD and BETA in both markets, although the 

model fit improved to 82.33% in the United States and 85.48% in Europe. AIC 

and BIC criteria confirmed that this model outperforms the first. 

Third, a two-stage lagged regression with instrumental variables was 

applied. For the United States, it is observed that, in the first stage, all the 

variables used as instruments show a positive and significant relationship with 

BGD. In the second stage, the negative and significant relationship between 

the percentage of women on the board of directors and stock beta is again 

confirmed. In Europe, the sign and significance of the PBD variable is striking, 

as it indicates that those companies that claim to apply gender diversity 

policies on the board have, nevertheless, a lower ratio of female directors. In 

addition, the NEBM and IBM variables were not significant. 
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Table 7. Difference of means in the values of Board Gender Diversity and ANOVA test for the dummy variable of Policy Board Diversity 

Section I. U.S. market 

 

 

Difference of means test (t-test) ANOVA test 

Mean group 0 Mean group 1 Difference F Adjust R2 

Mean 20.09152 22.98114 -2.889619*** 

(0.0000) 

26.37*** 

(0.0000) 

0.0105 

Percentage 10.60% 89.40%    

Section II. EU market 

 

 

Difference of means test (t-test) ANOVA test 

Mean group 0 Mean group 1 Difference F Adjust R2 

Mean 35.14651 31.96747 3.179042*** 

(0.0002) 

13.94*** 

(0.0000) 

0.0089 

Percentage 13.56% 86.44%    

p-value in parentheses. 
*** indicates a significance of less than 1 %. 
Source: Own elaboration. 
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Table 8. Regressions in the U.S. market 

Variables Estimation 
(OLS) 

Lagged 
estimation 

(OLS) 

IV Lagged estimation 
(OLS) 

Lagged 
fixed 

effects 
estimation 

First-stage 

IV 

Second-
stage IV 

Intercept 1.171726*** 
(0.000) 

-0.094565 
(0.357) 

-8.104832 
(0.119) 

-0.083954 
(0.434) 

-1.04705* 
(0.096) 

BETA 
(1 lag) 

 0.836552*** 
(0.000) 

-1.099311** 
(0.049) 

0.833872*** 
(0.000) 

0.256033*** 
(0.000) 

BGD -0.003813*** 
(0.000) 

-0.002426*** 
(0.000) 

 -0.004426** 
(0.011) 

-0.001589*** 
(0.004) 

TOQ -0.028652*** 
(0.000) 

0.001429 
(0.699) 

0.154491 
(0.197) 

0.001795 
(0.514) 

0.0051151 
(0.350) 

OPM -0.001624** 
(0.020) 

-0.000470 
(0.260) 

-0.020623 
(0.124) 

-0.000519* 
(0.094) 

0.0002941 
(0.415) 

SIZE 0.012287 
(0.104) 

0.014477*** 
(0.001) 

0.628315*** 
(0.001) 

0.016213*** 
(0.001) 

0.0791103*** 
(0.004) 

INDEB 0.000107*** 
(0.000) 

0.000016 
(0.360) 

-0.000978* 
(0.081) 

0.000015 
(0.234) 

-2.16e-06* 
(0.096) 

PBD   2.062570*** 
(0.005) 

  

NEBM   0.093429** 
(0.014) 

  

IBM   0.056573* 
(0.056) 

  

EMGD   0.194491*** 
(0.000) 

  

Sector Yes Yes Yes Yes  
Adjusted R2 0.3311 0.8233 0.1155 0.8201 0.8903 
F-statistic 121.16*** 

(0.0000) 
540.24*** 
(0.0000) 

12.37*** 
(0.0000) 

477.04*** 
(0.0000) 

23.57*** 
(0.0000) 

Observations 1,998 1,567 1,567 1,567 1,567 
Sanderson-
Windmeijer 
test 

   43.32 

(0.0000) 
 

Anderson 
test 

   157.74 
(0.0000) 

 

Sargan test    0.027 
(0.9988) 

 

Hausman 
test 

    869.22*** 
(0.0000) 

Breush 
Pagan test 

    3.466*** 
(0.000) 

AIC 1742.140 -773.006  -759.687 -2049.727 
BIC 1826.138 -687.295  -673.976 -2012.228 

***, ** and * indicate a significance of less than 1 %, less than 5% and less than 10%, 
respectively. 
p-value in parentheses. 
AIC and BIC: smaller is better. 
Source: Own elaboration.  
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Table 9. Regressions in the EU market 

Variables Estimation 
(OLS) 

Lagged 
estimation 

(OLS) 

IV Lagged estimation 
(OLS) 

Lagged 
fixed 

effects 
estimation 

First-stage 

IV 

Second-
stage IV 

Intercept -0.865618*** 
(0.000) 

0.026168 
(0.775) 

11.802380 
(0.144) 

0.064790 
(0.472) 

-1.459437** 
(0.032) 

BETA 
(1 lag) 

 0.852404*** 
(0.000) 

-0.000584 
(1.000) 

0.851097*** 
(0.000) 

0.386053*** 
(0.000) 

BGD 0.000047 
(0.952) 

0.000033 
(0.929) 

 -0.000479*** 
(0.002) 

-0.000171 
(0.690) 

TOQ -0.024566 
(0.120) 

-0.005458 
(0.232) 

0.243288 
(0.513) 

-0.003603 
(0.404) 

-0.017661 
(0.130) 

OPM -0.001498*** 
(0.000) 

-0.000331** 

(0.024) 
0.011112 
(0.392) 

-0.000296** 
(0.048) 

0.000167 
(0.636) 

SIZE 0.085939*** 

(0.000) 
0.006639 
(0.116) 

0.937557*** 
(0.006) 

0.011929*** 
(0.005) 

0.088234*** 
(0.004) 

INDEB -0.000014 
(0.870) 

-0.000083 
(0.125) 

0.002167 
(0.587) 

0.000072 
(0.121) 

0.000122 
(0.274) 

PBD   -3.376713*** 
(0.001) 

  

NEBM   -0.000998 
(0.975) 

  

IBM   0.002640 
(0.855) 

  

EMGD   0.226684*** 
(0.000) 

  

Sector Yes Yes Yes Yes  
Adjusted R2 0.3373 0.8548 0.0703 0.8539 0.8916 
F-statistic 41.35*** 

(0.0000) 
269.86*** 
(0.0000) 

4.80*** 
(0.0000) 

353.69*** 
(0.0000) 

25.00*** 
(0.0000) 

Observations 1,161 907 907 907 907 
Sanderson-
Windmeijer 
test 

   14.06*** 
(0.0000) 

 

Anderson 
test 

   54.03 
(0.0000) 

 

Sargan test    0.909 
(0.8233) 

 

Hausman 
test 

    208.85*** 
(0.0000) 

Breush 
Pagan test 

    2.49*** 
(0.000) 

AIC 249.265 -1205.081  -1052.076 -1788.902 
BIC 355.120 -1128.119  -975.132 -1755.231 

***, ** and * indicate a significance of less than 1 %, less than 5% and less than 10%, 
respectively. 
p-value in parentheses. 
AIC and BIC: smaller is better. 
Source: Own elaboration. 
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Regarding the second stage of the regression, it should be emphasized 

that BGD shows a negative coefficient, significant at the maximum level, 

contrary to what was indicated by the two previous models. Note that in 

neither market did the instrumental variables model outperform the lagged 

OLS regression, as indicated by the R2 values and the AIC and BIC criteria. 

Arguably, both models are similar in terms of their validity. 

Fourth, panel data with a lagged fixed effects estimation was 

performed. Once again, for the S&P 500 companies, it was confirmed that an 

inverse relationship between BGD and BETA was verified at the 0.01 

significance level. For Euro Stoxx 300 companies, the relationship was also 

negative, but not significant. This model achieved the highest R2 coefficient, 

with 89.03% for the U.S. market and 89.16% for the European market, and also 

shows the highest validity according to the AIC and BIC criteria. Therefore, it 

is the model that best represents the estimation of BETA. 

According to the results obtained, H1 is strongly confirmed. We can 

state that the confirmation of H2 is weak, since it is only confirmed in the 

model with instrumental variables. Thus, it has been shown that S&P 500 

companies with a higher percentage of women on the board of directors have 

lower market betas, i.e., the stocks exhibit lower volatility and are therefore 

more suitable for risk-averse investors. However, this relationship is less clear 

in the European market. 

In addition, regarding the remaining variables involved in the study, it 

is notable that there is a positive and significant relationship between 

company size and BETA in both markets, such that larger companies show 

higher volatilities. Thus, risk-averse investors should select smaller companies 

for their portfolios. 

5.5.3. Robustness checks 

The results showed that the best model was the lagged fixed effects 

regression and, in order to test their robustness, five different strategies were 

applied. The first of these consisted of a GMM estimation. The next two 

strategies consisted of the same methodology as the model to be tested, but 

replacing the independent variable with the Blau and Shannon indexes, 
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respectively, as proxies for gender diversity on the board of directors. In the 

fourth estimation, the percentage of women on the board was replaced by 

the residuals resulting from the regression of this variable with the rest of the 

regressors. Finally, the fifth strategy consisted of winsorizing all the variables 

to eliminate extreme values that could distort the regression coefficients. 

In the U.S. market, the greater presence of women on the board of 

directors was significantly related to lower stock betas. Therefore, H1 was 

fully confirmed. However, in the European market, this negative relationship 

was not significant, and the GMM model even showed a positive relationship, 

in line with the results obtained above. Consequently, H2 was not confirmed. 

5.6. DISCUSSION 

Individual and institutional investors select their portfolios based on expected 

return and equity risk, both of which move in the same direction. A rational 

investor will only take on more risk if the expected return increases. Now, 

will investors be willing to buy a riskier asset or will they prefer a lower-risk 

asset and settle for a lower expected return? Let us remember that risk 

implies the possibility of higher profits if the market evolves favorably, but 

also the possibility of greater losses if it does not. The answer will depend on 

the investor's propensity or aversion to risk. 

Risk is determined by the volatility of stock prices and is divided into 

two components: systematic risk and idiosyncratic risk. The former is the most 

relevant for financial investors, since it cannot be avoided by diversifying their 

portfolios, unlike the latter. The market beta of the stock indicates how the 

stock's return varies with respect to the average return of the market, i.e., 

the return of the market index, and is the measure of systematic risk. If beta 

> 1, the stock has a higher volatility than the index, and if beta < 1, then the 

stock is more resilient to market fluctuations. When the market is rising, 

stocks with beta > 1 will be of interest for higher returns. However, if the 

market is down, assets with beta < 1 will be more favorable, as the losses will 

be smaller. Therefore, risk-averse investors will prefer financial assets with 

lower betas, especially in times of crisis when markets are more volatile (Valls 

Martínez et al., 2021). 
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The question is whether there is any relationship between a greater 

presence of women on the board of directors and stock beta. Traditionally, 

women have been considered more risk-averse. Therefore, we might wonder 

whether those boards with a higher presence of women bring about a 

reduction in beta. Through well-founded and established theories, such as 

Agency Theory, Upper Echelons Theory, Human Capital Theory, Resource 

Dependency Theory, and Stakeholder Theory, it can be explained that the 

presence of women on the board of directors leads to a reduction in the 

company's risk (Ozdemir & Erkmen, 2022). Therefore, gender-diverse boards 

of directors would make decisions more consistent with shareholder interests 

and curtail potential managerial opportunism (Yahya et al., 2020). 

Women tend to find it more difficult than men to hold board positions, 

as they are usually expected to have more education and experience, and this 

requirement may be the cause of some of the differences in behavior between 

the two genders (Renee B. Adams & Funk, 2012). As a further example of 

gender discrimination, women who gain access to boards are often not 

included in financial committees, but are relegated instead to “soft” 

positions, including monitoring committees (Furlotti et al., 2019). Therefore, 

it makes sense that more gender-diverse boards are associated with lower 

risk, as there is greater control. 

The greater risk aversion attributed to women is considered one of the 

main causes of the so-called "glass ceiling", i.e., the invisible barrier that 

prevents women from holding senior management positions (Schubert et al., 

1999). On the one hand, if women are risk-averse, they may not take risky 

decisions necessary for the development and growth of the company, to the 

detriment of shareholders. On the other hand, in complex situations that 

involve less risk, women are expected to achieve successful results. 

Furthermore, if women behave similarly to men, they are considered 

unfeminine and aggressive. In short, the situation for women is unfair 

because, whatever they do, they will always be judged (Adamus, 2018). Why 

are women required to behave according to certain standards that are 

considered irrelevant when men are appointed to the board of directors? 
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The results of this research show a negative and significant relationship 

between the percentage of women on the board of directors and stock beta 

in the U.S. market. Therefore, companies with more women on the board are 

less volatile and, consequently, more suitable for risk-averse investors. 

However, this relationship has not been confirmed in the European market. 

Considering that the period analyzed, 2015-2019, and the methodologies used 

are coincident for the samples of both markets, we should reflect on what 

might be the causes of this difference. 

The dissimilar results may be due to the fact that the characteristics of 

U.S. companies differ from those of European companies (Birindelli et al., 

2020). Furthermore, the cultural environments are not the same and the 

economy of each area is specific. In addition, the characteristics of women 

may vary between countries due to the influence of the institutional and 

cultural environment (Renée B. Adams & Funk, 2012; Croson & Gneezy, 2009). 

It has been shown that the behavioral differences between women and men 

with respect to risk are more accentuated when the gender gap is greater 

(Eckel & Grossman, 2002). In 2018, a representative year of the study 

conducted, the United States was ranked 51st, well behind most European 

countries. For example, France ranked 12th, Germany 14th, the Netherlands 

27th, Spain 29th, and Finland fourth (World Economic Forum, 2018). While it 

is true that the world is generally moving towards equality, it is not yet a fact. 

Change is slow, and it is not taking place at the same pace around the world. 

Professional differences between women and men arise from identity roles, 

and so the causes must be sought in the motivations and preferences that are 

created in the social context and not in the competencies, which are the same 

in both sexes. Thus, from an economic and labor perspective, many 

differences between women and men disappear in countries with greater 

gender equality (Adamus, 2018). 

As mentioned above, one effect of discrimination is that women in 

senior corporate positions are relegated to so-called "soft" committees, such 

as auditing, personnel, corporate social responsibility, and monitoring. 

Therefore, more women means more control, since monitoring committees 

are often occupied by women. Consequently, if the gender gap widens in the 
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United States., more women will be relegated to monitoring positions, 

thereby exercising more control over risk. 

In addition, note that corporate beta is, on average, 14.63% higher in 

the United States than in Europe. This implies that the margin of influence of 

gender diversity on boards is smaller in Europe, which could also explain part 

of the difference in results. 

It has been argued that, although under normal circumstances there 

may be no differences in behavior between women and men, gender diversity 

can be influential in more difficult situations and during periods of crisis, 

where more innovative ideas are required. Heterogeneous groups bring 

diversity of thought and, as women are more stakeholder-oriented, they help 

the company to better address problems and lack of trust (Renee B. Adams & 

Ragunathan, 2017). It could be argued that gender diversity helps to generate 

economic stability (Lenard et al., 2014). Since the more volatile environments 

are more difficult for companies, the influence of women may be more 

noticeable in the United States than in Europe. 

Few previous studies have related the presence of women on the board 

of directors to systematic risk, and the results are mixed: four studies 

considered this relationship to be negative (Nadeem et al., 2019; Perryman 

et al., 2016; Vo et al., 2021; Yang et al., 2019), while three found no 

relationship (Peltomäki et al., 2021; Shukla et al., 2021; Sila et al., 2016). All 

refer to a single country and, given that the methodology and variables used 

are different, they do not allow for a reliable comparison. Hence, the special 

value of the present investigation. Not only does it add empirical evidence to 

a little-studied issue, it also makes it possible to compare two important 

markets in the world economy, those of the United States and Europe. 

In summary, the contributions of this article are: (1) it provides 

empirical evidence that supports the theory on the relationship between the 

presence of women on the board of directors and the stocks’ market risk; (2) 

it contributes to the limited research conducted on the U.S. market; (3) it is 

the first research conducted on the European market; (4) it allows for a 

comparison of the results obtained in the U.S. and European markets by 
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analyzing the same period and employing the same methodology; (5) by 

showing the financial benefit of including women on the board of directors, it 

contributes to the target of the Fifth Sustainable Development Goal of the 

United Nations: “Ensure women’s full and effective participation and equal 

opportunities for leadership at all levels of decision-making in political, 

economic, and public life”.  

 

5.7. CONCLUSION 

This study analyzes the relationship between the proportion of women on the 

board of directors and systematic stock risk in S&P 500 and Euro Stoxx 300 

companies over the period 2015-2019. The results show that the greater 

presence of women is significantly related to lower risk in the U.S. market. 

However, this relationship is not fully confirmed in the European market. 

From a theoretical perspective, the greater risk aversion of women, 

which would account for the negative relationship empirically analyzed, is 

justified based on Agency Theory, Upper Echelons Theory, Human Capital 

Theory, Resource Dependence Theory and Stakeholder Theory. The possible 

causes that could lead to the differences found in the study between the U.S. 

and European markets are the following: (1) the different characteristics of 

the companies in both markets; (2) the different environments in the United 

States and Europe that shape the characteristics of women; (3) the wider 

gender gap in the United States, which amplifies these differences much more 

than in Europe; (4) the discrimination suffered by women, who are often 

relegated to "soft" committees; (5) the higher volatility of the U.S. market, 

which provides more opportunities to influence a reduction in risk; (6) this 

greater volatility accentuates the differences between women and men, as 

the environment is more turbulent. 

In the selection of portfolios, one variable that should be considered is 

the percentage of women on the board of directors. Those companies with 

more women not only contribute to social equity but also present less risk, at 

least in the U.S. market, and, in any case, they do not increase risk in the 

European market. Investing in companies with more women means investing 
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in more stable stocks with less volatility. Board gender composition is a 

variable that should be incorporated into the financial analysis models of 

companies. 

This research is relevant for companies, which should consider 

including more women on their boards as a means of reducing market risk. 

The conducted research is also relevant for individual and institutional 

investors, who should consider board gender diversity as a key variable when 

selecting their portfolios, especially if their investment profile is risk-averse. 

The incorporation of women into the labor market is increasing. 

However, there still exists discrimination against women which prevents their 

access to the best positions (Fauzi et al., 2017; Klinowski, 2019). This study is 

important not only from a financial point of view, highlighting an important 

relationship for the selection of investments, but also from a social 

perspective, as it enhances the value of women's contribution to the labor 

market.  

The presence of women on boards of directors can reveal the values of 

society (Shukla et al., 2021), but we must emphasize that the legal 

establishment of quotas by legislators to contribute to gender equality is not 

only an example of social justice, but also has important economic 

connotations. 

This analysis does not include data on the age or specific level of 

education and experience of the women on the company boards, nor on the 

tasks performed, the decision-making rules, or the group dynamics, which is 

a limitation. Although this information is difficult to obtain, it could shed light 

on the results of our study. 

Future research should analyze the gender-risk relationship in other 

markets, such as the Asian market, extend the sample to include non-listed 

companies, and perform an analysis by sector of activity and country. 

5.8. REFERENCES 

Abad, D., Lucas-Pérez, M. E., Minguez-Vera, A., & Yagüe, J. (2017). Does 

gender diversity on corporate boards reduce information asymmetry in 



Board gender diversity and beta 

154 
 

equity markets? Business Research Quarterly, 20(3), 192–205. 

https://doi.org/10.1016/j.brq.2017.04.001 

Abou-El-Sood, H. (2019). Corporate governance and risk taking: the role of 

board gender diversity. Pacific Accounting Review, 31(1), 19–42. 

https://doi.org/10.1108/PAR-03-2017-0021 

Achour, Z. (2022). Board Gender Diversity and Firm Risk. In O. L. Emeagwali 

& F. Bhatti (Eds.), Corporate Governance. Recent Advances and 

Perspectives (pp. 1–16). IntechOpen. 

https://doi.org/10.5772/intechopen.100189 

Adams, Renée B. (2016). Women on boards: The superheroes of tomorrow? 

Leadership Quarterly, 27(3), 371–386. 

https://doi.org/10.1016/j.leaqua.2015.11.001 

Adams, Renee B., & Ferreira, D. (2009). Women in the Boardroom and Their 

Impact on Governance and Performance. Journal of Fiancial Economics, 

94(2), 291–309. https://doi.org/10.1016/j.jfineco.2008.10.007 

Adams, Renée B., & Funk, P. (2012). Beyond the glass ceiling: Does gender 

matter? Management Science, 58(2), 219–235. 

https://doi.org/10.1287/mnsc.1110.1452 

Adams, Renee B., & Ragunathan, V. (2017). Lehman Sisters. SSRN Electronic 

Journal. https://doi.org/10.2139/ssrn.3046451 

Adamus, M. (2018). Who doesn’t take a risk, never gets to drink champagne: 

women, risk and economics. Individual and Society, 21(2), 16–30. 

Adhikari, B. K., Agrawal, A., & Malm, J. (2019). Do women managers keep 

firms out of trouble? Evidence from corporate litigation and policies. 

Journal of Accounting and Economics, 67(1), 202–225. 

https://doi.org/10.1016/j.jacceco.2018.09.004 

Agnew, J., Balduzzi, P., & Sundén, A. (2003). Portfolio choice and trading in 

a large 401 (k) plan. American Economic Review, 93(1), 193–215. 

https://doi.org/10.1257/000282803321455223 

Akaike, H. (1974). A New Look at the Statistical Model Identification. IEEE 



Rafael Soriano Román 

155 
 

Transactions on Automatic Control, 19(6), 716–723. 

https://doi.org/10.1109/TAC.1974.1100705 

Al-Qahtani, M., & Elgharbawy, A. (2020). The effect of board diversity on 

disclosure and management of greenhouse gas information: evidence 

from the United Kingdom. Journal of Enterprise Information 

Management, 33(6), 1557–1579. https://doi.org/10.1108/JEIM-08-2019-

0247 

Alves, P., Couto, E. B., & Francisco, P. M. (2015). Board of directors’ 

composition and capital structure. Research in International Business and 

Finance, 35, 1–32. https://doi.org/10.1016/j.ribaf.2015.03.005 

Anderson, T. W., & Hsiao, C. (1981). Estimation of Dynamic Models with Error 

Components. Journal of the American Statistical Association, 76(375), 

598–606. https://doi.org/https://doi.org/10.2307/2287517 

Arellano, M., & Bover, O. (1995). Another look at the instrumental variable 

estimation of error-components models. Journal of Econometrics, 68(1), 

29–51. https://doi.org/10.1016/0304-4076(94)01642-D 

Baixauli-Soler, J. S., Belda-Ruiz, M., & Sanchez-Marin, G. (2015). Executive 

stock options, gender diversity in the top management team, and firm 

risk taking. Journal of Business Research, 68(2), 451–463. 

https://doi.org/10.1016/j.jbusres.2014.06.003 

Bansak, C. A., Graham, M. E., & Zebedee, A. A. (2011). The effects of gender 

composition of senior management on the economic fallout. Applied 

Economics Letters, 18(16), 1603–1607. 

https://doi.org/10.1080/13504851.2011.554364 

Barber, B. M., & Odean, T. (2001). Boys will be boys: Gender, overconfidence, 

and common stock investment. Quarterly Journal of Economics, 116(1), 

261–292. https://doi.org/10.1162/003355301556400 

Baum, C. F., Schaffer, M. E., & Stillman, S. (2007). Enhanced Routines for 

Instrumental Variables/Generalized Method of Moments Estimation and 

Testing. Stata Journal, 7(4), 465–506. 

https://doi.org/10.1177/1536867X0800700402 



Board gender diversity and beta 

156 
 

Becker, G. S. (1964). Human Capital: A Theoretical and Empirical Analysis, 

with Special Reference to Education. In University of Illinois at Urbana-

Champaign’s Academy for Entrepreneurial Leadership Historical 

Research Reference in Entrepreneurship. University Chicago Press. 

https://ssrn.com/abstract=1496221 

Berger, A. N., Kick, T., & Schaeck, K. (2014). Executive board composition 

and bank risk taking. Journal of Corporate Finance, 28, 48–65. 

https://doi.org/10.1016/j.jcorpfin.2013.11.006 

Bernardi, R., & Threadgill, V. (2010). Women Directors and Corporate Social 

Responsibility. EJBO : Electronic Journal of Business Ethics and 

Organizational Studies, 15(2), 15–21. 

Birindelli, G., Chiappini, H., & Savioli, M. (2020). When do women on board 

of directors reduce bank risk? Corporate Governance, 20(7), 1307–1327. 

https://doi.org/10.1108/CG-03-2020-0089 

Blau, P. M. (1977). Inequality and heterogeneity: A primitive theory of social 

structure. Free Press. 

Borghans, L., Golsteyn, B. H. H., Heckman, J. J., & Meijers, H. (2009). Gender 

differences in risk aversion and ambiguity aversion. Journal of the 

European Economic Association, 7(2–3), 649–658. 

https://doi.org/10.1162/JEEA.2009.7.2-3.649 

Bufarwa, I. M., Elamer, A. A., Ntim, C. G., & AlHares, A. (2020). Gender 

diversity, corporate governance and financial risk disclosure in the UK. 

International Journal of Law and Management, 62(6), 521–538. 

https://doi.org/10.1108/IJLMA-10-2018-0245 

Campbell, K., & Mínguez-Vera, A. (2008). Gender diversity in the boardroom 

and firm financial performance. Journal of Business Ethics, 83(3), 435–

451. https://doi.org/10.1007/s10551-007-9630-y 

Chakraborty, A., Gao, L., & Sheikh, S. (2019). Corporate governance and risk 

in cross-listed and Canadian only companies. Management Decision, 

57(10), 2740–2757. https://doi.org/10.1108/MD-10-2017-1052 

Charness, G., & Gneezy, U. (2012). Strong Evidence for Gender Differences in 



Rafael Soriano Román 

157 
 

Risk Taking. Journal of Economic Behavior and Organization, 83(1), 50–

58. https://doi.org/10.1016/j.jebo.2011.06.007 

Chen, L. H., Gramlich, J., & Houser, K. A. (2017). The effects of board gender 

diversity on a firm’s risk strategies. Accounting and Finance, 59(2), 991–

1031. https://doi.org/10.1111/acfi.12283 

Croson, R., & Gneezy, U. (2009). Gender differences in preferences. Journal 

of Economic Literature, 47(2), 448–474. 

https://doi.org/10.1257/jel.47.2.448 

Cueva, C., & Rustichini, A. (2015). Is financial instability male-driven? Gender 

and cognitive skills in experimental asset markets. Journal of Economic 

Behavior and Organization, 119, 330–344. 

https://doi.org/10.1016/j.jebo.2015.08.014 

Deloitte. (2022). Progress at a snail’s pace Women in the boardroom: A global 

perspective (Issue Sevent edition). 

Dwyer, P. D., Gilkeson, J. H., & List, J. A. (2002). Gender differences in 

revealed risk taking: Evidence from mutual fund investors. Economics 

Letters, 76(2), 151–158. https://doi.org/10.1016/S0165-1765(02)00045-9 

Eckel, C. C., & Grossman, P. J. (2002). Sex differences and statistical 

stereotyping in attitudes toward financial risk. Evolution and Human 

Behavior, 23(4), 281–295. https://doi.org/10.1016/S1090-

5138(02)00097-1 

Eckel, C. C., & Grossman, P. J. (2008). Men, Women and Risk Aversion: 

Experimental Evidence. In C. Plot & V. L. Smith (Eds.), Handbook of 

Experimental Economics Results (Vol. 1, pp. 1061–1073). Elsevier. 

https://doi.org/10.1016/S1574-0722(07)00113-8 

Ekada, J. W., & Mboya, J. (2012). Effect of Board Gender Diversity on the 

Performance of Commercial Banks in Kenya. European Scientific Journal, 

8(7), 128–148. https://doi.org/10.19044/esj.2012.v8n7p%25p 

Elsaid, E., & Ursel, N. D. (2011). CEO succession, gender and risk taking. 

Gender in Management, 26(7), 499–512. 

https://doi.org/10.1108/17542411111175478 



Board gender diversity and beta 

158 
 

Faccio, M., Marchica, M. T., & Mura, R. (2016). CEO gender, corporate risk-

taking, and the efficiency of capital allocation. Journal of Corporate 

Finance, 39, 193–209. https://doi.org/10.1016/j.jcorpfin.2016.02.008 

Fama, E. F., & Jensen, M. C. (1983). Separation of ownership and control. 

Journal of Law and Economics, 26(2), 301–325. 

Fauzi, F., Basyith, A., & Ho, P. L. (2017). Women on boardroom: Does it create 

risk? Cogent Economics and Finance, 5(1), 1–14. 

https://doi.org/10.1080/23322039.2017.1325117 

Fehr-Duda, H., De Gennaro, M., & Schubert, R. (2006). Gender, financial risk, 

and probability weights. Theory and Decision, 60, 283–313. 

https://doi.org/10.1007/s11238-005-4590-0 

Ferreira, D. (2010). Board Diversity. In H. K. Baker & R. Anderson (Eds.), 

Corporate Governance: A Synthesis of Theory, Research, and Practice 

(pp. 225–242). John Wiley and Sons Inc. 

Francoeur, C., Labelle, R., Balti, S., & El Bouzaidi, S. (2019). To What Extent 

Do Gender Diverse Boards Enhance Corporate Social Performance? 

Journal of Business Ethics, 155, 343–357. 

https://doi.org/10.1007/s10551-017-3529-z 

Freeman, R. E. (1984). Strategic management: A stakeholder approach. 

Pitman. 

Furlotti, K., Mazza, T., Tibiletti, V., & Triani, S. (2019). Women in top 

positions on boards of directors: Gender policies disclosed in Italian 

sustainability reporting. Corporate Social Responsibility and 

Environmental Management, 26(1), 57–70. 

https://doi.org/10.1002/csr.1657 

Gennari, F. (2018). Gender balance on boards and corporate sustainability for 

the 2030 Agenda. African Journal of Business Management, 12(11), 343–

356. https://doi.org/10.5897/ajbm2018.8553 

Hambrick, D. C., & Mason, P. A. (1984). UpperEchelons: TheOrganization as a 

Reflection of Its Top Managers. In The Acadamy of Management Review 

(Vol. 9, Issue 2, pp. 193–206). 



Rafael Soriano Román 

159 
 

https://doi.org/10.5465/amr.1984.4277628 

Harjoto, M. A., & Rossi, F. (2019). Religiosity, female directors, and corporate 

social responsibility for Italian listed companies. Journal of Business 

Research, 95(October 2017), 338–346. 

https://doi.org/10.1016/j.jbusres.2018.08.013 

Hausman, J. A. (1978). Specification Tests in Econometrics. Econometrica, 

46(6), 1251–1271. https://doi.org/10.2307/1913827 

Huang, J., & Kisgen, D. J. (2013). Gender and corporate finance: Are male 

executives overconfident relative to female executives? Journal of 

Financial Economics, 108(3), 822–839. 

https://doi.org/10.1016/j.jfineco.2012.12.005 

Hudgens, G. A., & Fatkin, L. T. (1985). Sex Differences in Risk Taking: 

Repeated Sessions on a Computer-Simulated Task. The Journal of 

Psychology, 119(3), 197–206. 

https://doi.org/10.1080/00223980.1985.10542887 

Hurley, D., & Choudhary, A. (2020). Role of gender and corporate risk taking. 

Corporate Governance, 20(3), 383–399. https://doi.org/10.1108/CG-10-

2018-0313 

Jebran, K., Chen, S., & Zhang, R. (2020). Board diversity and stock price crash 

risk. Research in International Business and Finance, 51, 1–19. 

https://doi.org/10.1016/j.ribaf.2019.101122 

Jensen, M. C., & Meckling, W. H. (1976). Theory of the Firm: Managerial 

Behavior, Agency Costs, and Ownership Structure. Journal of Financial 

Economics, 3(4), 305–360. https://doi.org/10.1016/0304-405X(76)90026-

X 

Jia, J. (2019). Does risk management committee gender diversity matter? A 

financial distress perspective. Managerial Auditing Journal, 34(8), 1050–

1072. https://doi.org/10.1108/MAJ-05-2018-1874 

Jianakoplos, N. A., & Bernasek, A. (1998). Are women more risk averse? 

Economic Inquiry, 36(4), 620–630. https://doi.org/10.1111/j.1465-

7295.1998.tb01740.x 



Board gender diversity and beta 

160 
 

Jizi, M. I., & Nehme, R. (2017). Board gender diversity and firms’ equity risk. 

Equality, Diversity and Inclusion, 36(7), 590–606. 

https://doi.org/10.1108/EDI-02-2017-0044 

Joecks, J., Pull, K., & Vetter, K. (2013). Women on Boards and Firm 

Performance: What Exactly Constitutes a “Critical Mass”? Journal of 

Business Ethics, 118(1), 61–72. https://doi.org/10.2139/ssrn.2009234 

Johnson, J. E. V., & Powell, P. L. (1994). Decision Making, Risk and Gender: 

Are Managers Different? British Journal of Management, 5(2), 123–138. 

https://doi.org/10.1111/j.1467-8551.1994.tb00073.x 

Karacasu, M., & Er, A. (2011). An analysis on distribution of traffic faults in 

accidents, based on driver’s age and gender: Eskisehir case. Procedia - 

Social and Behavioral Sciences, 20, 776–785. 

https://doi.org/10.1016/j.sbspro.2011.08.086 

Khan, W. A., & Vieito, J. P. (2013). Ceo gender and firm performance. Journal 

of Economics and Business, 67, 55–66. 

https://doi.org/10.1016/j.jeconbus.2013.01.003 

Klinowski, D. (2019). Selection into self-improvement and competition pay: 

Gender, stereotypes, and earnings volatility. Journal of Economic 

Behavior and Organization, 158, 128–146. 

https://doi.org/10.1016/j.jebo.2018.11.014 

Kroes, N. (2009). Good for Women and Good for Ireland “Women for Europe” 

Event Dublin, 16 July 2009. 

https://ec.europa.eu/commission/presscorner/detail/en/SPEECH_09_3

44 

Kyaw, K, Olugbode, M., & Petracci, B. (2017). Can Board Gender Diversity 

Promote Corporate Social Performance? Corporate Governance 

International Journal of Business in Society, 17(5), 789–802. 

https://doi.org/10.1108/CG-09-2016-0183 

Kyaw, Khine, Olugbode, M., & Petracci, B. (2015). Does gender diverse board 

mean less earnings management? Finance Research Letters, 14, 135–141. 

https://doi.org/10.1016/j.frl.2015.05.006 



Rafael Soriano Román 

161 
 

Lenard, M. J., Yu, B., York, E. A., & Wu, S. (2014). Impact of board gender 

diversity on firm risk. Managerial Finance, 40(8), 787–803. 

https://doi.org/10.1108/MF-06-2013-0164 

Levi, M., Li, K., & Zhang, F. (2014). Director gender and mergers and 

acquisitions. Journal of Corporate Finance, 28, 185–200. 

https://doi.org/10.1016/j.jcorpfin.2013.11.005 

Levin, I. P., Snyder, M. A., & Chapman, D. P. (1988). The interaction of 

experiential and situational factors and gender in a simulated risky 

decision-making task. Journal of Psychology: Interdisciplinary and 

Applied, 122(2), 173–181. 

https://doi.org/10.1080/00223980.1988.9712703 

Li, Y., & Yan, D. (2021). Cuteness inspires men’s risk seeking but women’s risk 

aversion. Journal of Business Research, 126(December 2020), 239–249. 

https://doi.org/10.1016/j.jbusres.2020.12.066 

Loukil, N., Yousfi, O., & Yerbanga, R. (2019). Does gender diversity on boards 

influence stock market liquidity? Empirical evidence from the French 

market. Corporate Governance (Bingley), 19(4), 669–703. 

https://doi.org/10.1108/CG-09-2018-0291 

Loukil, N., Yousfi, O., & Yerbanga, R. W. kuuni. (2020). Does gender diversity 

on boards reduce information asymmetry problems? Empirical evidence 

from the French market. Journal of Family Business Management, 10(2), 

144–166. https://doi.org/10.1108/JFBM-02-2019-0007 

Lu, J., & Herremans, I. M. (2019). Board gender diversity and environmental 

performance: An industries perspective. Business Strategy and the 

Environment, 28(7), 1449–1464. https://doi.org/10.1002/bse.2326 

Maxfield, S., Shapiro, M., Gupta, V., & Hass, S. (2010). Gender and risk: 

Women, risk taking and risk aversion. Gender in Management, 25(7), 586–

604. https://doi.org/10.1108/17542411011081383 

Mcnulty, T., Florackis, C., & Ormrod, P. (2013). Boards of Directors and 

Financial Risk during the Credit Crisis. Corporate Governance: An 

International Review, 21(1), 58–78. https://doi.org/10.1111/corg.12007 



Board gender diversity and beta 

162 
 

Miller, T., & Triana, M. del C. (2009). Demographic diversity in the boardroom: 

Mediators of the board diversity–firm performance relationship. Journal 

of Management Studies, 46(5), 755–786. https://doi.org/10.1111/j.1467-

6486.2009.00839.x 

Nadeem, M., Suleman, T., & Ahmed, A. (2019). Women on boards, firm risk 

and the profitability nexus: Does gender diversity moderate the risk and 

return relationship? International Review of Economics and Finance, 64, 

427–442. https://doi.org/10.1016/j.iref.2019.08.007 

Nguyen, P., & Nguyen, A. (2015). The effect of corporate social responsibility 

on firm risk. Social Responsibility Journal, 11(2), 324–339. 

https://doi.org/10.1108/SRJ-08-2013-0093 

OECD. (2017). The Pursuit of Gender Equality: An Uphill Battle. OECD 

Publishing. https://doi.org/10.1787/9789264281318-en 

Ozdemir, O., & Erkmen, E. (2022). Top management team gender diversity 

and firm risk-taking in the hospitality industry. International Journal of 

Contemporary Hospitality Management, 34(5), 1739–1767. 

https://doi.org/10.1108/IJCHM-06-2021-0719 

Palvia, A., Vähämaa, E., & Vähämaa, S. (2015). Are Female CEOs and 

Chairwomen More Conservative and Risk Averse? Evidence from the 

Banking Industry During the Financial Crisis. Journal of Business Ethics, 

131(3), 577–594. https://doi.org/10.1007/s10551-014-2288-3 

Palvia, A., Vähämaa, E., & Vähämaa, S. (2020). Female leadership and bank 

risk-taking: Evidence from the effects of real estate shocks on bank 

lending performance and default risk. Journal of Business Research, 

117(January 2019), 897–909. 

https://doi.org/10.1016/j.jbusres.2020.04.057 

Peltomäki, J., Sihvonen, J., Swidler, S., & Vähämaa, S. (2021). Age, gender, 

and risk-taking: Evidence from the S&P 1500 executives and market-

based measures of firm risk. Journal of Business Finance and Accounting, 

48(9–10), 1988–2014. https://doi.org/10.1111/jbfa.12528 

Perryman, A. A., Fernando, G. D., & Tripathy, A. (2016). Do gender 



Rafael Soriano Román 

163 
 

differences persist? An examination of gender diversity on firm 

performance, risk, and executive compensation. Journal of Business 

Research, 69(2), 579–586. 

https://doi.org/10.1016/j.jbusres.2015.05.013 

Pfeffer, J., & Salancik, G. R. (1978). The External Control of Organizations: 

A Resource Dependence Perspective. Harper & Row. 

Plieger, T., Grünhage, T., Duke, É., & Reuter, M. (2021). Predicting Stock 

Market Performance. Journal of Individual Differences, 42(2), 64–73. 

https://doi.org/10.1027/1614-0001/a000330 

Poletti-Hughes, J., & Briano-Turrent, G. C. (2019). Gender diversity on the 

board of directors and corporate risk: A behavioural agency theory 

perspective. International Review of Financial Analysis, 62(January), 80–

90. https://doi.org/10.1016/j.irfa.2019.02.004 

Powell, M., & Ansic, D. (1997). Gender differences in risk behaviour in 

financial decision-making: An experimental analysis. Journal of Economic 

Psychology, 18, 605–628. 

Qayyum, A., Rehman, I. U., Shahzad, F., Khan, N., Nawaz, F., Kokkalis, P., & 

Sergi, B. S. (2021). Board gender diversity and stock price crash risk: 

Going beyond tokenism. Borsa Istanbul Review, 21(3), 269–280. 

https://doi.org/10.1016/j.bir.2020.10.010 

Reguera-Alvarado, N., de Fuentes, P., & Laffarga, J. (2017). Does Board 

Gender Diversity Influence Financial Performance? Evidence from Spain. 

Journal of Business Ethics, 141(2), 337–350. 

https://doi.org/10.1007/s10551-015-2735-9 

Rossi, F., Hu, C., & Foley, M. (2017). Women in the boardroom and corporate 

decisions of Italian listed companies: Does the “critical mass” matter? 

Management Decision, 55(7), 1578–1595. https://doi.org/10.1108/MD-

01-2017-0029 

Sanderson, E., & Windmeijer, F. (2016). A Weak Instrument F-Test in Linear 

IV Models with Multiple Endogenous Variables . Journal of This document 

is made available in accordance with publisher policies . Please cite only 



Board gender diversity and beta 

164 
 

the. Journal of Econometrics, 190(2), 212–221. 

https://doi.org/10.1016/j.jeconom.2015.06.004 

Sapienza, P., Zingales, L., & Maestripieri, D. (2009). Gender differences in 

financial risk aversion and career choices are affected by testosterone. 

Proceedings of the National Academy of Sciences of the United States of 

America, 106(36), 15268–15273. 

https://doi.org/10.1073/pnas.0907352106 

Sargan, J. D. (1958). The Estimation of Economic Relationships using 

Instrumental Variables. Econometrica, 26(3), 393–415. 

https://doi.org/10.2307/1907619 

Schubert, R., Brown, M., Gysler, M., & Brachinger, H. W. (1999). Financial 

decision-making: Are women really more risk-averse? American Economic 

Review, 89(2), 381–385. https://doi.org/10.1257/aer.89.2.381 

Schwarz, G. (1978). Estimating the dimension of a model. The Annals of 

Statistics, 6(2), 461–464. https://doi.org/10.1214/aos/1176344136 

Shannon, C. E. (1948). A Mathematical Theory of Communication. Bell System 

Technical Journal, 27(3), 379–423. https://doi.org/10.1002/j.1538-

7305.1948.tb01338.x 

Sharpe, W. F. (1963). A Simplified Model for Portfolio Analysis. Management 

Science, 9(2), 227–293. 

Shukla, A., Sivasankaran, N., Singh, P., Kanagaraj, A., & Chakraborty, S. 

(2021). Do Women Directors Impact the Risk and Return of Indian Banks? 

IIM Kozhikode Society & Management Review, 10(1), 44–65. 

https://doi.org/10.1177/2277975220938013 

Sial, M. S., Zheng, C., Cherian, J., Gulzar, M. A., Thu, P. A., Khan, T., & 

Khuong, N. V. (2018). Does corporate social responsibility mediate the 

relation between boardroom gender diversity and firm performance of 

Chinese listed companies? Sustainability, 10(10), 1–18. 

https://doi.org/10.3390/su10103591 

Sila, V., Gonzalez, A., & Hagendorff, J. (2016). Women on board: Does 

boardroom gender diversity affect firm risk? Journal of Corporate 



Rafael Soriano Román 

165 
 

Finance, 36, 26–53. https://doi.org/10.1016/j.jcorpfin.2015.10.003 

Singh, S. K. (2017). Road Traffic Accidents in India: Issues and Challenges. 

Transportation Research Procedia, 25, 4708–4719. 

https://doi.org/10.1016/j.trpro.2017.05.484 

Sundén, A. E., & Surette, B. J. (1998). Gender Differences in the Allocation 

of Assets in Retirement Savings Plans. American Economic Review, 88(2), 

207–211. 

Valls Martínez, M. C., & Cruz Rambaud, S. (2019). Women on corporate boards 

and firm’s financial performance. Women’s Studies International Forum, 

76(102251), 1–11. https://doi.org/10.1016/j.wsif.2019.102251 

Valls Martínez, M. C., Cruz Rambaud, S., & Parra Oller, I. M. (2019). Gender 

policies on board of directors and sustainable development. Corporate 

Social Responsibility and Environmental Management, 26(6), 1539–1553. 

https://doi.org/10.1002/csr.1825 

Valls Martínez, M. C., Martín-Cervantes, P. A., & Miralles-Quirós, M. M. (2022). 

Sustainable development and the limits of gender policies on corporate 

boards in Europe. A comparative analysis between developed and 

emerging markets. European Research on Management and Business 

Economics, 28(1), 1–15. https://doi.org/10.1016/j.iedeen.2021.100168 

Valls Martínez, M. C., Martín Cervantes, P. A., & Cruz Rambaud, S. (2020). 

Women on corporate boards and sustainable development in the 

American and European markets: Is there a limit to gender policies? 

Corporate Social Responsibility and Environmental Management, 27(6), 

2642–2656. https://doi.org/10.1002/csr.1989 

Valls Martínez, M. C., Martín Cervantes, P. A., & Soriano Román, R. (2020). 

Sustainability Management and Market Risk. In S. Idowu, R. Schmidpeter, 

N. Capaldi, L. Zu, M. Del Baldo, & R. Abreu (Eds.), Encyclopedia of 

Sustainable Management (pp. 1–6). Springer International Publishing. 

https://doi.org/10.1007/978-3-030-02006-4_1105-1 

Valls Martínez, M. C., Martín Cervantes, P. A., & Soriano Román, R. (2021). 

Public Management Resources of the NHS. In A. Farazmand (Ed.), Global 



Board gender diversity and beta 

166 
 

Encyclopedia of Public Administration, Public Policy, and Governance 

(pp. 1–7). Springer Nature. https://doi.org/10.1007/978-3-319-31816-

5_4262-1 

Valls Martínez, M. C., Santos-Jaén, J. M., Soriano Román, R., & Martín-

Cervantes, P. A. (2022). Are gender and cultural diversities on board 

related to corporate CO2 emissions? Journal of Cleaner Production, 363, 

1–17. https://doi.org/10.1016/j.jclepro.2022.132638 

Valls Martínez, M. C., Soriano Román, R., & Martín Cervantes, P. A. (2022). 

Should risk-averse investors target the portfolios of socially responsible 

companies? Oeconomia Copernicana, 13(2), 1–36. 

https://doi.org/10.24136/oc.2022.014 

Van Staveren, I. (2014). The Lehman Sisters hypothesis. Cambridge Journal of 

Economics, 38(5), 995–1014. https://doi.org/10.1093/cje/beu010 

Vo, L. Van, Nguyen, H. T. H., & Le, H. T. T. (2021). Do female CEOs make a 

difference in firm operations? Evidence from Vietnam. Accounting and 

Finance, 61(S1), 1489–1516. https://doi.org/10.1111/acfi.12634 

Wahid, A. S. (2019). The Effects and the Mechanisms of Board Gender 

Diversity: Evidence from Financial Manipulation. Journal of Business 

Ethics, 159(3), 705–725. https://doi.org/10.1007/s10551-018-3785-6 

Ward, A. M., & Forker, J. (2017). Financial Management Effectiveness and 

Board Gender Diversity in Member-Governed, Community Financial 

Institutions. Journal of Business Ethics, 141(2), 351–366. 

http://www.jstor.org/stable/44253300 

Watson, J., Mcnaughton, M., & Mcnaughton, M. (2007). Gender Differences in 

Risk Aversion and Expected Retirement Benefits. Financial Analysts 

Journal, 63(4), 52–62. 

World Economic Forum. (2018). The Global Gender Gap Report 2018. In World 

Economic Forum. 

World Economic Forum. (2019). Global Gender Gap Report 2020. 

https://doi.org/10.1002/9781119085621.wbefs350 



Rafael Soriano Román 

167 
 

Yahya, F., Abbas, G., Ahmed, A., & Hashmi, M. S. (2020). Restrictive and 

Supportive Mechanisms for Female Directors’ Risk-Averse Behavior: 

Evidence From South Asian Health Care Industry. SAGE Open, 10(4), 1–12. 

https://doi.org/10.1177/2158244020962777 

Yang, P., Riepe, J., Moser, K., Pull, K., & Terjesen, S. (2019). Women 

directors, firm performance, and firm risk: A causal perspective. 

Leadership Quarterly, 30(5), 101297. 

https://doi.org/10.1016/j.leaqua.2019.05.004 

Ye, J., Zhang, H., Cao, C., Wei, F., & Namunyak, M. (2021). Boardroom 

Gender Diversity on Stock Liquidity: Empirical Evidence from Chinese A-

share Market. Emerging Markets Finance and Trade, 57(11), 3236–3253. 

https://doi.org/10.1080/1540496X.2019.1684892 

 



Board gender diversity and beta 

168 
 

Appendix 1. Robustness checks in the U.S. market 

Variables GMM 
estimation (†) 

Lagged fixed effects 
estimation 
Blau index 

Lagged fixed effects 
estimation 

Shannon index 

Lagged fixed effects 
estimation 

with residuals () 

Lagged fixed effects 
estimation winsorized 

variables (+) 

Intercept -1.820119** 

(0.028) 
-0.997713 

(0.113) 
-0.972131 

(0.124) 
-1.110588* 

(0.078) 
-0.802602 

(0.207) 
BETA 
(1 lag) 

0.619972*** 
(0.000) 

0.256608***
 

(0.000) 
0.256249*** 

(0.000) 
0.255208*** 

(0.000) 
0.254364*** 

(0.000) 
BGD -0.001903** 

(0.018) 
  -0.001589*** 

(0.004) 
-0.001663*** 

(0.004) 
BLAU  -0.153262*** 

(0.004) 
   

SHAN   -0.118157*** 
(0.006) 

  

TOQ 0.021101** 
(0.022) 

0.005043 
(0.357) 

0.005068 
(0.354) 

0.005223 
(0.340) 

0.008094 
(0.237) 

OPM 0.000611 
(0.195) 

0.00300 
(0.405) 

0.000302 
(0.402) 

0.000371 
(0.302) 

0.000454 
(0.389) 

SIZE 0.950001*** 
(0.009) 

0.077602*** 

(0.005) 
0.076895*** 

(0.005) 
0.080291*** 

(0.003) 
0.068591** 

(0.013) 
INDEB 0.000033** 

(0.045) 
-1.76e-06 
(0.902) 

-1.56e-06 
(0.913) 

-2.79e-06 
(0.845) 

-0.000077* 
(0.088) 

Wald Chi2 115.12*** 
(0.0000) 

    

AR(2) -0.15358 
(0.8779) 

    

Adjusted R2  0.8903 0.8902 0.8903 0.8905 
F-statistic  23.61*** 

(0.0000) 
23.44*** 
(0.0000) 

23.57*** 
(0.0000) 

23.43*** 
(0.0000) 

Observations 1567 1,567 1,567 1,567 1,567 
AIC  -2050.074 -2048.747 -2049.727 -2106.618 
BIC  -2012.576 -2011.248 -2012.228 -2069.119 

***, ** and * indicate a significance of less than 1 %, less than 5% and less than 10%, respectively. p-value in parentheses. 

(†) One-step Arellano–Bover/Blundell–Bond system estimator. () Determination of residues is not reported for simplicity. 
(+) Winsorized variables at the 0.01 level. Source: Own elaboration. 
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Appendix 2. Robustness checks in the EU market 

Variables GMM 
estimation (†) 

Lagged fixed effects 
estimation 
Blau index 

Lagged fixed effects 
estimation 

Shannon index 

Lagged fixed effects 
estimation 

with residuals () 

Lagged fixed effects 
estimation winsorized 

variables (+) 

Intercept 1.297471** 
(0.033) 

-1.447753** 

(0.033) 
-1.440062** 

(0.034) 
-1.452393** 

(0.033) 
-1.457709** 

(0.032) 
BETA 
(1 lag) 

1.001233*** 
(0.000) 

0.386067***
 

(0.000) 
0.386004*** 

(0.000) 
0.386370*** 

(0.000) 
0.391025*** 

(0.000) 
BGD 0.000259 

(0.645) 
  -0.000171 

(0.690) 
-0.000058 

(0.893) 
BLAU  -0.020484 

(0.677) 
   

SHAN   -0.022664 
(0.569) 

  

TOQ -0.023771 
(0.109) 

-0.017617 
(0.132) 

-0.017457 
(0.135) 

-0.017918 
(0.124) 

-0.020156* 

(0.084) 
OPM 0.000084 

(0.774) 
0.000166 
(0.636) 

0.000166 
(0.636) 

0.000164 
(0.640) 

0.000221 
(0.682) 

SIZE -0.056532** 
(0.033) 

0.087844*** 

(0.004) 
0.087715*** 

(0.004) 
0.087699*** 

(0.004) 
0.087883*** 

(0.004) 
INDEB 0.000129 

(0.414) 
0.000122 
(0.275) 

0.000123 
(0.270) 

0.000118 
(0.287) 

0.000135 
(0.234) 

Wald Chi2 57.15*** 
(0.0000) 

    

AR(2) -3.2447 
(0.0012) 

    

Adjusted R2  0.8916 0.8916 0.8916 0.8925 
F-statistic  25.01*** 

(0.0000) 
25.04*** 
(0.0000) 

25.00*** 
(0.0000) 

25.38*** 
(0.0000) 

Observations 907 907 907 907 907 
AIC  -1788.922 -1789.132 -1788.902 -1807.227 
BIC  -1755.251 -1755.461 -1755.231 -1773.556 

***, ** and * indicate a significance of less than 1 %, less than 5% and less than 10%, respectively. p-value in parentheses.  

(†) One step Arellano–Bover/Blundell–Bond system estimator. () Determination of residues is not reported for simplicity.  
(+) Winsorized variables at the 0.01 level. Source: Own elaboration.
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6.1. ABSTRACT 

This paper aims to explore whether the female share on the boards of 

directors of companies influences CO2 emissions in both developed and 

emerging markets. Furthermore, the influence of cultural diversity on the 

board of directors on CO2 emissions is analysed. A sample of companies 

belonging to the MSCI and MSCI Emerging Market indices in Europe over ten 

years (2010-2019) was analysed using regression models with panel data. The 

results demonstrate that in both developed and developing markets, the 

ratio of women to men on the board of directors is inversely related to the 

company’s CO2 emissions, which support legitimacy theory in two aspects: it 

fulfils the right to equality and non-discrimination for women, and it also 

reduces CO2 emissions. 

In general, cultural diversity had a negative influence on CO2 

emissions. This research is relevant for policymakers and managers seeking 

to improve sustainability and equality policies in companies. If gender 

equality in corporate monitoring roles is environmentally beneficial for the 

planet, legislators will support quota policies. In addition, shareholders will 

have an incentive to implement gender equality policies, as they will 

legitimise the company in the eyes of society, which has economic benefits. 

On a practical level, this work will contribute to achieving gender equality in 

corporate governance and improve the understanding of factors influencing 

CO2 emissions to the environment. 

This study contributes to previous research since it is the first time 

that developed and emerging countries have been analysed with the same 

methodology in relation to gender and CO2 emissions. Moreover, this 

research differentiates between emission-sensitive and insensitive sectors, 

and it is the only study to carry out a sector-by-sector and a country-by-

country analysis. Furthermore, cultural diversity on corporate boards has 

been scarcely studied so far in relation to CO2 emissions.  
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6.2. INTRODUCTION 

Concerns about the environment and the effects of climate change have 

grown considerably in recent years, becoming one of the main topics of 

interest to the public (Burkhardt et al., 2020). Environmental degradation is 

primarily due to human activity, especially CO2 emissions, which are 

considered responsible for numerous major catastrophes worldwide, such as 

prolonged droughts, devastating fires, tsunamis, floods and cyclones 

(Shahbaz et al., 2013). Hence, the Kyoto Protocol (1997) succeeded in 

securing the commitment of those adhering countries to effectively reduce 

CO2 emission. More recently, the Paris Agreement, adopted at the Paris 

Climate Conference (COP21) in December 2015, provided the basis for 

preventing climate change by keeping global warming at an optimal target 

of 1.5ºC and, in any case, below 2ºC. To this end, signatory countries are 

called upon “to reduce greenhouse gas emissions by at least 40% by 2030 

compared to 1990” (European Commission, 2020). In addition, the prompt 

intervention required to tackle climate change and its consequences is 

addressed in one of the sustainable development goals for 2030 established 

by the United Nations (Carlsson et al., 2018). 

Furthermore, the strong emergence of CSR in recent decades has 

increased companies’ awareness of their duty to contribute to sustainable 

development (Santos-Jaén et al., 2021), which, given intense pressure from 

company stakeholders, has increased in the realisation of sustainable 

practices. The efforts of companies to improve the environment have 

contributed to improving their reputations and performance (Fauver et al., 

2018).  

Nevertheless, not all companies are equally contributing to 

sustainable development and, in particular, to the reduction in CO2 

emissions. Previous literature has tried to shed light on which factors 

contribute to the greater environmental awareness of companies. For 

example, it has been demonstrated that family companies may be more 

committed to environmental protection due to the need to preserve their 

socio-emotional wealth (Berrone et al., 2010). It has also been shown that 
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the characteristics of a company’s board of directors or ownership influence 

its contribution to environmental conservation (Walls et al., 2012).  

The structure of the board of directors has been recognised as an 

essential driver in the decision making process (Fuente et al., 2017), 

defining the strategic orientation of the organization (Demb & Neubauer, 

1992). In recent years, researchers have become increasingly interested in 

the role played by women on the board of directors (Hossain et al., 2017). 

Research on the characteristics of the board of directors and its impact on a 

firm’s environmental performance has shown an relationship between the 

increased female representation and improved environmental performance 

(Valls Martínez et al., 2019). A potential explanation is that the female sex 

may show a greater sensitivity for environmental questions (Xiao & McCright, 

2015), and they also tend to be more cautious and thus more aware of the 

threats that might result from climate change (Burkhardt et al., 2020). 

Based on gender socialisation theory (Chodorow, 1978), women are expected 

to be more responsive to the harmful effects that company actions may 

cause on the environment. It is relevant to highlight that the gender 

structure of the board of directors is important (Hossain et al., 2017). 

Previous research has demonstrated the influence of the stock market 

on CO2 emissions (Abbasi & Riaz, 2016; Paramati et al., 2017; Tamazian et 

al., 2009; Zhang, 2011). In effect, the rise of capital markets has driven the 

growth of companies, expanded their financial sources and increased 

consumer confidence, leading to increased power requirements and, 

therefore, CO2 emissions (Sadorsky, 2011). In short, economic development 

involves a considerable growth in CO2 emissions (Hu et al., 2020). Moreover, 

securities exchange have contributed to slowing environmental degradation 

through a series of measures, which have sought to reduce pollution through 

greener technologies, leading to more efficient energy consumption (Lanoie 

et al., 1998). In addition, developments in the securities markets have 

increased their efficiency, making them greater sources of financing for 

clean energy projects and the renewable energy sector (Kutan et al., 2018). 

The impact differs depending on whether it is in a developed or emerging 

market, which may be explained by the varying degrees of implementation 
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of effective policies for CO2 emission reduction; that is, such policies may 

be more mature in developed markets and incipient in emerging markets 

(Paramati et al., 2018).  

In this paper, we explore whether gender diversity on corporate board 

is linked to lower CO2 emissions in companies in both developed and 

emerging markets. Therefore, the key question that we try to answer is the 

following: Is the proportion of women on company board associated with 

CO2 emissions in both developed and emerging markets? Additionally, if CO2 

emissions are linked to gender diversity, are they also connected to cultural 

diversity on corporate boards? Moreover, the above relationships are studied 

by differentiating between industries sensitive and insensitive to CO2 

emissions. In addition, the hypotheses are analysed by country and by sector 

of activity. To test the hypotheses, data from developed and emerging 

European countries from 2010 to 2019 were used. The methodology used 

consisted of regression models with panel data.  

The main contributions of this study with respect to previous research 

are the following. First, CO2 emissions and diversity on corporate boards are 

studied directly instead of from the disclosure of information or the ESG 

(environmental, social and governance) score. Corporate social responsibility 

as a whole has been extensively researched. However, when analysing the 

overall practice, even the environmental aspect, the performance of one 

variable can mask others. Hence, it is important to study essential aspects 

such as CO2 emissions individually and directly. We are aware of only a few 

empirical studies on CO2 emissions and board gender diversity. On the one 

hand, Haque (2017) found no relationship from a sample of UK companies. 

On the other hand, Nuber & Velte (2021) and García Martín & Herrero 

(2020), both studying samples of European companies, found that the 

increased presence of female members on corporate boards was linked to 

lower CO2 emissions. However, this is the first time that developed and 

emerging countries have been analysed separately and with the same 

methodology. With this approach, similarities and differences can be 

established. Second, this study reports evidence on cultural diversity on the 

company board, a variable that has been little studied so far in relation to 
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CO2 emissions. We are aware of only one study involving UK companies 

(Haque, 2017), which found no relationship, and one international study, 

which found a negative relationship (Varrone et al., 2020). Third, this is the 

only study that differentiates between emission-sensitive and -insensitive 

sectors. Fourth, it is the only study to carry out a sector-by-sector analysis. 

Fifth, it is the first study to carry out a country-by-country analysis.   

Our results show that in both developed and emerging markets, a 

higher proportion of female members on the board is related to lower CO2 

emissions. In general, this relationship remains the same across sectors and 

countries. This result extends those reported by other researchers who 

analysed the effects of board gender diversity, and it supports the notion 

that women likely have a greater concern for environmental conservation 

(Burkhardt et al., 2020; Kassinis et al., 2016; Liao et al., 2019; Valls 

Martínez et al., 2019; Xiao & McCright, 2015). The results also reveal that 

greater cultural diversity is related with higher CO2 emissions.  

The rest of the article is structured as follows. The next section 

presents a description of the most important literature and hypotheses 

development. The third section describes the data used and the 

methodology. The fourth section details the results. In the last two sections, 

the results are discussed, and conclusions of the research are drawn. 

6.3. LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT 

A company’s strategies, policies and objectives are defined by the board of 

directors (Mason & Simmons, 2014). Therefore, the characteristics of the 

board may influence not only the performance of the company but also its 

social and environmental development (Fernández-Gago et al., 2018). 

Gender diversity is considered one of the most significant dimensions of 

corporate governance mechanisms (Zaid et al., 2020). Indeed, it is an 

appealing issue for policymakers, businesses, media and academics in many 

countries in recent years (Yarram & Adapa, 2021). As a result, several 

theories have been suggested to clarify different aspects of the effect of 

business actions based on gender, among which socialisation, social role, 
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resource dependency, legitimacy, agency, stakeholder and stakeholder 

agency are particularly relevant. 

According to gender socialisation theory, women's early childhood 

experiences, sensitizes them to a concern for the problems of others, 

making them more susceptible than men to ethical and environmental 

concerns (Ibrahim et al., 2009). Thus, men and women will have different 

attitudes towards decisions on ethical or competitive issues (Yarram & 

Adapa, 2021). In this regard, and according to Liu (2018), these gender 

differences mean that companies with female directors are less likely to be 

involved in fraud, tax evasion or unethical practices. This framework has 

been supported by the results of many surveys that reflect greater concern 

among women regarding the risk presented by global warming (Wicker & 

Becken, 2013). In short, because of their particular sensitivities, women are 

more responsible for environmental matters and unwilling to take legally or 

morally punishable actions, such as environmental pollution (Bear et al., 

2010; Choi & Park, 2014; Nielsen & Huse, 2010; Valls Martínez et al., 2019). 

In a similar vein, social role theory suggests that due to women’s 

specific responsibilities for child-rearing and household care, the difference 

between women and men lies not in their nature but in their education 

(Mateos del Cabo et al., 2010). According to this theory, people behave 

according to stereotypes and beliefs (Eagly et al., 2003), which will lead to a 

different management style based on gender. In particular, women show 

greater sensitivity and empathy towards the problems presented by 

stakeholders, including environmental issues (Bernardi & Threadgill, 2011; 

Liao et al., 2019). It is in this way that women and men play gendered roles 

within organisations. Therefore, companies with women in senior monitoring 

positions focus more on stakeholders and their interests (Yarram & Adapa, 

2021). 

From the perspective of resource dependency theory, companies must 

relate to their environment and the most important channel for interaction 

is their board of directors (Pfeffer, 1973). Under this concept, if the 

environment changes, so do the required resources, which affects the board 
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of directors. Thus, the more diverse the board of directors, the greater its 

power to access the required funds and meet its social and environmental 

obligations (Valls Martínez et al., 2020). As considerable portion of human 

capital, women managers can help link the company to its environment 

(Tingbani et al., 2020). 

Agency theory arises from the distinction between ownership and 

control (Jensen & Meckling, 1976), which leads managers to act in their own 

self-interest, to the detriment of shareholders. In order to carry out 

activities to address environmental problems, managers have to incur costs, 

which reduce shareholder returns (Hossain et al., 2017). These agency costs 

can be mitigated by reducing information asymmetry and increasing 

transparency and accountability. On this basis, the greater presence of 

women on corporate boards increases the likelihood of performing audits, 

leading to a reduction in environmentally harmful practices (Liao et al., 

2019; Valls Martínez et al., 2020). In short, gender diversity strengthens the 

independence of the board of directors, enhancing commitment to 

environmental activities and their dissemination (Zaid et al., 2020; Hillman 

et al., 2007). Evidence has shown that gender diversity on corporate board 

increases the disclosure of company information (Gul et al., 2011).  

The stakeholder theory argues that stakeholders (shareholders, 

customers, suppliers, lenders, governments and others) are interested in 

financial and non-financial outcomes, including environmental ones. 

According to this theory, companies operate in society and are responsible 

for repairing the damage created through environmental pollution 

(Freeman, 1984). Women's more demanding morality on these issues makes 

companies more inclined to meet stakeholder demands (Francoeur et al., 

2019). In this vein, Al-Shaer & Zaman (2016) stated women on boards tend 

to be more concerned about companies behaving ethically and adopting 

socially responsible practices, i.e., being more stakeholder-oriented.  

Finally, combining the last two theories gives rise to the stakeholder 

agency theory (Hill & Jones, 1992). This theory considers the board to be 

simultaneously the principal of the management and the agent of the 
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stakeholders (Valls Martínez et al., 2020). Gender-diverse boards tend to 

mitigate information asymmetries between shareholders and management 

and, therefore, avoid conflicts between the two groups involved (Shankman, 

1999) and enhances corporate reputation (Francoeur et al., 2019). Based on 

this theory, Francoeur et al. (2019) showed that the board of directors had 

greater independence if it had a higher percentage of women. Nevertheless, 

Prado-Lorenzo & Garcia-Sanchez (2010) found that the percentage of women 

on corporate boards had no influence on the disclosure of greenhouse gas 

emission information. 

Although all of the above theories relate board diversity to the 

adoption of environmental measures, such as CO2 emission reductions, 

legitimacy theory best reflects this linkage. Based on legitimacy theory, 

through a social contract (O’donovan, 2002), society regards corporations as 

socially responsible. The degree of stakeholder acceptance of the company 

as a moral corporate citizen depends on the moral legitimacy conferred by 

the outcome of its social responsibility actions. A company has legitimacy in 

the eyes of its stakeholders when its actions are generally considered to be 

according to the prevailing system of norms, values and beliefs (Scherer & 

Palazzo, 2007). Certainly, companies are obliged to comply with current 

legislation, but beyond that, they must also abide by the standards accepted 

by the society in which they operate in order to be accepted. Only by 

achieving this legitimacy will they be able to obtain the necessary resources. 

Otherwise, their growth and even their very survival will be endangered 

(Oliver, 1991). 

According to the theory of legitimacy, we can consider the volume of 

CO2 emissions as a reflection of the moral legitimacy of the company (Zhang 

et al., 2013). Thus, although costly for companies, measures to control such 

emissions will provide them with the benefits derived from social 

acceptance, which will result in higher sales, easier access to credit, etc. In 

summary, emission reduction can lead to higher financial returns. Female 

members of corporate boards can contribute to increasing the company’s 

legitimacy in two ways. On the one hand, women’s particular psychological 

characteristics mean that they are more sensitive to stakeholder grievances, 
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which increases CSR performance (Gennari, 2018; Scherer & Palazzo, 2007). 

On the other hand, if women manage to increase company resources, these 

entities will be in a better financial position to take the necessary measures 

to reduce CO2 emissions and meet stakeholder expectations (Zhang et al., 

2013). 

It is important to note that legitimacy may vary depending on the 

context, so what is legitimate in one industry may not be legitimate in 

another (Campbell, 2006; Moore, 2001). Similarly, what is considered 

legitimate may differ from one country to another. Stakeholders are 

different, and moral norms and values are rooted in each culture or type of 

industry. Therefore, we consider it essential to check whether the 

hypotheses put forward in this article hold in different sectors of activity 

and different countries. 

Applying these theories, preceding research has attempted to relate 

the share of women on the board of directors to environmental issues, such 

as environmental policies, disclosure of information on polluting activities, 

etc. The results are heterogeneous, and, in addition, few studies have 

addressed the relationship between female directors and CO2 emissions.  

According to the above, we predict that a greater proportion of 

female board members is expected to be associated with lower CO2 

emissions in both developed and emerging markets. Thus, we establish the 

following hypothesis: 

Hypothesis 1: There is a negative relationship between the 

proportion of women on the board of directors and CO2 emissions. 

As a result of globalisation, companies are becoming increasingly 

multicultural (Ahmad & Amin, 2020), which implies the involvement of 

multiple perceptions, beliefs, habits, religions, educational backgrounds, 

information gathering and handling as well as management styles (Varrone 

et al., 2020). Hence, it is important to study the effects of cultural diversity 

on corporate boards. Gender diversity on the board of directors and its 

effect on corporate performance have been extensively studied (Erhardt et 

al., 2003; Masulis et al., 2012; Müller, 2014). Nevertheless, there is a dearth 
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of studies that address other board variables such as cultural diversity, 

especially in developing countries (Zaid et al., 2019), which is necessary to 

understand because culture is an essential factors determining decision 

making (Frijns et al., 2016).  

There are contradictory arguments in the literature on the influence 

of the cultural diversity of corporate boards (Al-Qahtani & Elgharbawy, 

2020). On the one hand, the agency theory supports that extensive and 

diverse boards are more likely to have problems in achieving agreements 

due to less fluid communication (Beji et al., 2021). Cultural diversity can 

lead to conflicts between different groups within the company, generating 

agency costs and asymmetric information problems (Amin et al., 2021; Cao 

et al., 2019; Ibrahim & Hanefah, 2016). On the other hand, based on 

resource dependency theory, large and diverse boards provide access to 

wider resources through the connections and talents of their members, 

while also giving them greater legitimacy in the eyes of society (Ibrahim & 

Hanefah, 2016). This reasoning suggests that culturally diverse firms have 

more robust information, in quantity and quality (Carter et al., 2010). As a 

result of the different ideas and values arising from cultural diversity, the 

more diverse the board is, the more able it is to perceive and meet the 

needs of a broader scope of stakeholders, resulting in an open-minded 

company (Martínez‐Ferrero et al., 2021).  

It is worth noting that the analysis of group behaviour has shown that 

the more homogeneous groups become, the lower the barriers to 

communication between them, although there are pressures to conform to 

group thinking that can establish more relaxed supervisory norms (Upadhyay 

& Zeng, 2014). Continuing this contradictory debate, Rao & Tilt (2016) and 

Zaid et al. (2020) stated that cultural diversity on boards leads to higher 

quality decisions on social and environmental issues, promoting greater 

corporate sustainability. On the contrary, Miller & del Carmen Triana (2009) 

argued that cultural homogeneity among board members can weaken the 

quality of the debate and, thus, can compromise the decisions made. 

Concerning environmental issues, Liao et al. (2015) suggested that climate-
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related programmes are more complex in their implementation due to the 

number of stakeholders involved.  

This contradiction among theories is also reflected in the results 

obtained in recent empirical studies. For example, Haque (2017) found no 

relationship between the diverse characteristics of a company’s board of 

directors, whereas Varrone et al. (2020) found that the greater the diversity 

on the board, the higher the sustainability performance. Diversity is seen as 

a double-edged sword, bringing both advantages and drawbacks. The final 

outcome will depend on the overall weights of the positive and negative 

aspects. 

Based on the above, in order to shed some light on the contradiction, 

we establish the following hypothesis: 

Hypothesis 2: There is a positive relationship between the board 

cultural diversity and CO2 emissions. 

6.4. DATASET AND METHODOLOGY 

6.4.1. The dataset 

The empirical analysis was conducted using data obtained from the 

Bloomberg database concerning the Morgan Stanley Capital International 

(MSCI) indexes for Europe, specifically the MSCI Europe index and the MSCI 

Emerging Market (MSCI EM) Europe index. The first one includes mid-sized 

and large companies from 15 developed European countries: Austria, 

Belgium, Denmark, Finland, France, Germany, Ireland, Italy, the 

Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and the United 

Kingdom; the second one comprises firms from 6 European emerging 

markets: Czech Republic, Greece, Hungary, Poland, Russia and Turkey. 

Therefore, two parallel analyses were carried out to test whether or not 

companies operating in developed countries behave in the same way as 

those located in emerging countries with respect to the study hypotheses. A 

study was also developed by sector of activity, distinguishing between 

sensitive and insensitive sectors to CO2 emissions. 
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The sample covers ten years (2010-2019) and comprises a total of 

6,233 observations for the MSCI index and 404 observations for the MSCI EM 

index. Observations with missing data for any of the variables were 

eliminated to ensure the robustness of the analysis (Liao et al., 2019).  

Bloomberg database is a professional database used by private and 

collective investment portfolio managers, so our data is reliable and closely 

related to the financial world. In addition, it is accepted in research, as 

shown by the publication of previous works on corporate social responsibility 

and gender (G Giannarakis et al., 2014; Grigoris Giannarakis, 2014; Nollet et 

al., 2016). The MSCI indexes are also highly regarded by practitioners and 

academics and have been used in numerous research studies concerning 

women and corporate social responsibility (Diez-Cañamero et al., 2020; Jain 

et al., 2019; Liang & Renneboog, 2017; Lopatta et al., 2016; Peillex et al., 

2021). 

The mean values of the dependent and independent variables by 

sector are reported in Table 1.  

Table 1. Sample description 

 Percent CO2 Mean(+) BGD Mean(†) BCD Mean(*) 

1. Basic Materials 9.205 13.025 27.054 43.366 
2. Consumer Cyclicals 15.068 12.682 28.553 42.693 
3. Consumer Non-Cyclicals 7.198 13.048 27.720 46.965 
4. Energy 5.567 13.521 24.183 42.282 
5. Financials 22.968 12.625 27.001 42.605 
6. Healthcare 6.882 12.628 28.225 48.134 
7. Industrials 19.547 12.638 28.160 43.142 
8. Technology 5.764 12.573 28.818 44.775 
9. Telecommunic. Services 3.994 12.874 25.863 41.125 
10. Utilities 3.807 13.299 26.738 45.699 
(+)Mean of the logarithm of total CO2 and CO2 equivalent emission in tonnes. 
(†)Mean of the percentage of women on board of directors. 
(*)Mean of the percentage of members on board of directors with a cultural background 
different from those of the company’s headquarters. 
Source: Own elaboration. 

The sectors with the highest CO2 emissions are energy, utilities, 

consumer non-cyclical, and basic materials, whereas technology has the 

lowest value. With respect to gender diversity on corporate boards, the 

sectors with the highest percentage of women are technology, consumer 

cyclicals and healthcare, while utilities, telecommunications services and 
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energy are less diverse. Therefore, a specific inverse relationship is 

observed between the level of CO2 emissions and the ratio of women on the 

board of directors. However, in terms of cultural diversity on the board of 

directors, the consumer non-cyclical and utilities sectors are among the 

most polluting and the most culturally diverse, after healthcare. 

6.4.2. Variable description 

Table 2 describes the variables included in the empirical analysis and the 

abbreviations used hereafter. The dependent variable is total CO2 and CO2 

equivalent emissions in tonnes (CO2); the logarithm was calculated 

according to the size of the regression coefficients. None of the studies 

carried out to date (García Martín & Herrero, 2020; Haque, 2017; Nuber & 

Velte, 2021) have conducted a comparative analysis between developed and 

emerging European countries. 

The main independent variable and object of study is the percentage 

of women on the corporate board (BDG), which reflects board gender 

diversity in monitoring positions. Previous literature has positively related 

the share of women on the board of directors to greater implementation and 

disclosure of corporate social responsibility measures in general (Ben-Amar 

et al., 2017; Boulouta, 2013; Burkhardt et al., 2020b; Francoeur et al., 

2019b; Giannarakis, 2014; Zhang et al., 2013) and sustainability practices in 

particular (Bernardi & Threadgill, 2010; Charumathi & Rahman, 2019; 

Hossain et al., 2017; Kyaw et al., 2017; Liao et al., 2019; Nuber & Velte, 

2021; Tingbani et al., 2020). However, the direct relationship with CO2 

emissions, which is one of the greatest environmental concerns of the 

international community, has been rarely studied. Most of these studies 

analysed the influence of women on the disclosure of information about 

greenhouse gas emissions, and their results indicate a positive relationship 

(Ben-Amar et al., 2017; Elsayih et al., 2018; Hollindale et al., 2019; Kılıç & 

Kuzey, 2019; Tingbani et al., 2020). Only a few previous analyses have 

directly studied the link between the increased presence of women on 

corporate boards and the volume of CO2 emissions, and they have found 

that the relationship is non-existent (Haque, 2017) or negative (García 

Martín & Herrero, 2020; Nuber & Velte, 2021). 
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Table 2. Description of variables 

Abbreviation Variable Definition 

CO2 Ln CO2 Emission Logarithm of total CO2 and CO2 equivalent 
emission in tonnes 

BGD Board Gender 
Diversity 

Percentage of board members who are women 

BCD Board Cultural 
Diversity 

Percentage of board members with a cultural 
background different from those of the 
company’s headquarters 

MTB Market to Book The market value divided by the book value 

PER Price Earnings Ratio The company’s stock price divided by the 

earnings per share (daily time series ratio) 

ROA Return on Assets Profit to total assets, percent 

REV Ln Revenue Logarithm of revenue 

IND Indebtedness Total debt to total equity, percent 

PEM Policy Emissions Dummy variable, 1 if the company has a policy to 
improve emission reduction and 0, otherwise 

TEM Target Emissions Dummy variable, 1 if the company has set targets 
for emission reduction and 0, otherwise 

EEI Environmental 
Expenditures 
Investments 

Dummy variable, 1 if the company reports on its 
environmental expenditures investments to 
minimize future risks or increase opportunities 
and 0, otherwise. 

PEE Policy Energy 
Efficiency 

Dummy variable, 1 if the company has a policy to 
improve its energy efficiency and 0, otherwise 

BIR Biodiversity Impact 
Reduction 

Dummy variable, 1 if the company reports on its 
impact on biodiversity or activities to reduce its 
impact on the native ecosystems and species, as 
well as the biodiversity of protected and sensitive 
areas 

IBM Independent Board 
Members 

Percentage of independent board members 

PBD Policy Board Diversity Dummy variable, 1 if the company has a gender 
diversity policy on the board of directors and 0, 
otherwise 

DCS Day-care Services Dummy variable, 1 if the company provides, day-
care services and 0, otherwise 

HRP Human Rights Policy Dummy variable, 1 if the company has a policy to 
ensure the respect of human rights and 0, 
otherwise 

EGD Executive Members 
Gender Diversity 

Percentage of female executive 

BSS Board Specific Skills Percentage of board members who have either an 
industry specific background or a strong financial 
background 

EME Developed/Emerging Dummy variable, 1 if the company’s headquarters 
is located in an emerging country and 0, 
otherwise 

SES Sensitive Sector Dummy variable, 1 if the company belong to a 
CO2 emission sensitive sector (basic materials, 
consumer non-cyclicals, energy and utilities) and 
0, otherwise 

Source: Own elaboration. 
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Cultural diversity on the corporate board (BCD), represented by the 

percentage of board members with a cultural background different from 

that of the company’s headquarters, is also an independent variable whose 

relationship with CO2 emissions was analysed in the study. This variable has 

only been considered previously in relation to CO2 emissions in an analysis 

on disclosure (Kılıç & Kuzey, 2019), and the results showed a positive 

relationship. 

The present study included three groups of control variables: financial 

market, financial accounting and environmental policy variables. Financial 

market variables reflect the long-term expectations of the company 

according to investors; specifically, the market-to-book (MTB) and price-

earning (PER) ratios were considered, as is common in the literature (Ben-

Amar et al., 2017; Joecks et al., 2013; Valls Martínez & Cruz Rambaud, 

2019). It seems logical that the market would positively value lower CO2 

emissions to the atmosphere, so the relationship with the dependent 

variable would be negative. However, some previous empirical studies found 

a positive link (Elsayih et al., 2018; Hollindale et al., 2019; Hossain et al., 

2017), whereas other works identified a negative association (Prado-Lorenzo 

& Garcia-Sanchez, 2010), and a sizable proportion of the analyses even show 

differing interactions depending on the model used (Ben-Amar et al., 2017; 

Haque, 2017; Nuber & Velte, 2021). In any case, the relationships are not 

always significant. 

The accounting variables represent the current situation of the 

company derived from past events and management. In particular, the 

return on assets (ROA), the logarithm of revenues as an indicator of the 

company’s size (REV) and the debt ratio as a reflection of the financial 

situation (INDEB) were used, as reported in the literature (Aslam et al., 

2018; Dienes & Velte, 2016; Francoeur et al., 2019; Furlotti et al., 2019; 

Kyaw et al., 2017; Prado-Lorenzo et al., 2012; Reverte, 2009; Zhang et al., 

2013). The relationship between these variables and CO2 emissions has 

varied in previous studies, either in sign or significance.  
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Valls Martínez et al. (2020) represented the company’s involvement in 

CSR policies by using four dummy variables indicating whether the company 

applied energy efficiency policy; reported on crisis management systems; 

had received any awards for its social, ethical, community or environmental 

activities; and had a CSR committee. Following this line of reasoning, five 

dummy variables were ultimately used to capture the company’s 

environmental commitment. In this regard, it was considered whether or not 

the company: (1) had policies to improve emission reduction (PEM); (2) had 

set for emission reduction (TEM); (3) reported on its environmental 

expenditures investments to minimize future risk or increase opportunities 

(EEI); (4) had policies to improve its energy efficiency (PEE); (5) reported on 

its impact on biodiversity or activities to reduce its impact on native 

ecosystems and species, as well as the biodiversity of protected and 

sensitive areas (BIR). In all of these cases, a positive relationship with CO2 

emissions is expected.  

As is standard in this line of study, and considering that the most 

polluting industries are subject to specific legal and moral regulations to 

mitigate their adverse effects on the environment, dummy variables were 

included to indicate whether the company belongs to a CO2 emission-

sensitive sector (Ben-Amar et al., 2017; Kılıç & Kuzey, 2019; Prado-Lorenzo 

& Garcia-Sanchez, 2010). Specifically, basic materials, consumer non-

cyclical, energy and utilities sectors were considered sensitive. 

Finally, according to the aim of this research, a dummy variable was 

included to indicate whether the company belongs to a developed or 

emerging country (Luo et al., 2013) to determine if company location is a 

determining factor in CO2 emissions. 

Reverse causality between CSR performance and gender-diverse 

boards of directors has been addressed in the literature by using 

instrumental variables to determine the percentage of women on the board 

of directors (Ben-Amar et al., 2017; Garcia-Castro et al., 2010; Kyaw et al., 

2017). As reducing CO2 emissions is a component of CSR, the female 

members on the board can be estimated through instrumental variables, 
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establishing parallelism between the two relationships (Elsayih et al., 2018; 

Haque, 2017; Nuber & Velte, 2021). Because most European countries have 

quota legislation (Valls Martínez & Cruz Rambaud, 2019), it is expected that 

a wide range of women are appointed among the independent directors, so 

the percentage of independent board members (IBM) is used as an 

instrumental variable (Valls Martínez et al., 2019). If the corporation is 

sensitive to women in executive positions, then it should be more likely to 

have women on the board, so executive member gender diversity (EGD) is 

also used as an instrument. Companies that pursue gender diversity policies 

on the board (PBD), have more day-care services (DCS) and implement 

human rights policies (HRP) are also more likely to have more women on 

their boards, so these variables were also used as instruments. Finally, if 

directors are chosen for their specific skills and not based on quotas, it is 

more likely that there will be more male directors since, despite the 

advancement of women in training, it is still a reality today that there is a 

glass ceiling that hampers women from reaching the best seats (Mateos del 

Cabo et al., 2010). Therefore, the percentage of board members with either 

an industry-specific background or a solid financial background (BSS) was 

considered an instrumental variable. 

6.4.3. Methodology 

First, after analysing the main descriptive statistics of all of the variables 

involved in the study and their bivariate correlations, a t-test was 

performed to compare developed and emerging countries. We aimed to 

identify differences between the means of the variables and their 

significance according to the location of the company. Similarly, the 

differences between countries with high and low percentages of women on 

boards of directors were analysed. For this purpose, a dummy variable was 

constructed, and its mean value was taken as a reference. In addition, a t-

test was also performed to identify differences between companies located 

in countries sensitive and insensitive to CO2 emissions, as well as between 

companies with high and low cultural diversity on corporate boards. 
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Second, an Ordinary Least Squares (OLS) estimation was performed to 

check the linear relationship between the percentage of women on the 

company board and the CO2 emissions. To address potential endogeneity 

caused by the influence of other variables, and following the literature, the 

lagged dependent variable was included as a regressor with a lag period 

(Francoeur et al., 2019; Lin et al., 2018; Orlitzky & Bejamin, 2001; Reguera-

Alvarado et al., 2017; Sial et al., 2018; Zhang et al., 2013). An estimation 

was made for the total number of observations. Subsequently, the sample 

was divided into developed and emerging countries. Additionally, the sample 

was also divided into two subsamples, depending on whether the company 

belongs to a CO2 emission-sensitive sector or not. Thus, a total of five 

estimations were made. 

Third, cross-sectional data were combined with time series in a panel 

data analysis to control for the problem of omitted variables. In this case, 

the Hausman test was applied to determine whether the fixed-effects model 

is more appropriate than the random-effects model, which occurs when the 

unobservable heterogeneity among the different firms is correlated with the 

explanatory variables (Campbell & Mínguez-Vera, 2008; Miralles-Quiros et 

al., 2017). The individual evaluation of each model was assessed through the 

F-statistic and the R2 coefficient. The first one determines the joint 

significance of all model parameters when the p-value is less than 0.05. The 

second one reveals the proportion of the dependent variable explained by 

the set of regressors. Finally, the performance of the OLS and panel data 

models was ranked using the Akaike and Bayesian Information Criteria (AIC 

and BIC); the best fit of the model is given by lower values. 

Fourth, after identifying the best model, which corresponded to fixed 

effects, the second variable under study, i.e., cultural diversity, was 

incorporated. The final joint model was obtained both for the total sample 

and for each of the four subsamples. 

Fifth, considering the diversity of the sample, the data by country 

were analysed. The countries with the largest number of observations were 

included in the analysis to increase the reliability of the results. An analysis 
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was also performed for individual sectors to examine potential differences 

depending on the sector to which the company belongs. 

The literature refers to more advanced econometric techniques to 

deal with endogeneity problems resulting from the influence of other 

variables, omitted variables not considered in the analysis and reverse 

causality between the explained variable and the regressor. Therefore, 

different strategies were implemented to test the robustness of the fixed-

effects model, including the two dependent variables. (1) A fixed-effects 

estimation with instrumental variables was applied. The percentage of 

women on corporate boards was replaced by the estimation made with the 

five instruments described above and the rest of the regressors (Elsayih et 

al., 2018; Haque, 2017). (2) A second-order generalised moment method 

(GMM) estimation was implemented, which is more efficient and consistent 

than the first-order model and has the advantage of preventing unnecessary 

data loss (Arellano & Bover, 1995). (3) To estimate CO2 emissions, we used 

the residuals resulting from the estimation of this variable with the rest of 

the regressors instead of the share of women on corporate boards. That is, 

the main model used only the variance in the BGD variable not explained by 

the rest of the variables as a measure to deal with endogeneity (Tingbani et 

al., 2020). (4) In addition, the estimation of the baseline model with the 

winsorised variables was performed to test the stability of the results 

(Haque, 2017). 

6.5. RESULTS 

6.5.1. Descriptive statistics and bivariate relationships 

Table 3 summarises the most relevant statistics of the variables. The 

average share of women on corporate boards is 27,495, ranging from a 

minimum of 0 to a maximum of 71,429, which shows that, on average, 

gender equality is far from achieved. This is despite the fact that almost 74% 

of companies claim to have a board diversity policy, more than 90% declare 

the enforcement of human rights policies, and an average of 63% of board 

members are independent. Nevertheless, female executives are still present 

at a much lower average of 13.7%. On the contrary, the other variable under 
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study, cultural diversity, has a remarkable mean value of 43.675, ranging 

from 0 to 100.  

Table 3. Descriptive Statistics 

Variable Mean Median SD(+) Minimum Maximum 

CO2 12.786 12.605 2.712 0.693 19.083 
BGD 27.495 28.571 12.674 0.000 71.429 
BCD 43.675 33.333 31.331 0.000 100.000 
MTB 3.688 2.019 19.839 -585.342 762.043 
PER 31.269 17.088 161.913 0.055 6803.635 
ROA 5.623 4.472 9.894 -75.560 237.411 
REV 21.879 21.754 2.056 3.937 29.739 
IND 123.283 62.549 333.519 0.000 13729.900 
PEM 0.919 1.000 0.273 0.000 1.000 
TEM 0.731 1.000 0.443 0.000 1.000 
EEI 0.467 0.000 0.499 0.000 1.000 
PEE 0.939 1.000 0.239 0.000 1.000 
BIR 0.412 0.000 0.492 0.000 1.000 
IBM 62.880 64.286 23.796 0.000 100.000 
PBD 0.736 1.000 0.441 0.000 1.000 
DCS 0.324 0.000 0.468 0.000 1.000 
HRP 0.908 1.000 0.289 0.000 1.000 
EGD 13.717 12.500 11.528 0.000 75.000 
BSS 39.976 40.000 20.207 0.000 100.000 
EME 0.810 0.000 0.273 0.000 1.000 
SES 0.258 0.000 0.438 0.000 1.000 
(+)Standard Deviation 
Source: Own elaboration. 

With regard to environmental performance, more than 90% of the 

companies apply emission reduction and energy efficiency policies, 73% have 

set emission targets, and slightly more than 40% make environmental 

investments and are concerned about reducing their impact on biodiversity. 

Of the total sample analysed, 81% of the companies are located in 

developed countries, and 25.8% belong to CO2 emission-sensitive sectors. 

The t-test results, shown in Table 4, reveal that the differences in 

means of the variables between developed and emerging countries are all 

significant, except for ROA. Companies located in developed countries show 

lower average CO2 emissions, more gender and cultural diversity, better 

market valuation, higher debt levels and more proactive actions in 

implementing environmental policies (PEM, TEM and PEE), but they report 

on them less (EEI and BIR) and are less frequently in CO2-sensitive sectors. 
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Table 4. Difference of means test (t-test) in the value of the variables in 
developed/emerging countries and by board gender diversity 

 Developed/Emerging Countries Board Gender Diversity(†) 
Variables Mean 

developed 
countries 

Mean 
emerging 
countries 

Difference(+) Mean  
BGD ≤ 

27.5 

Mean 
BGD > 

27.5 

Difference(+) 

CO2 12.728 13.523 -0.795*** 
(0.0000)  

12.948 12.631 0.317*** 

(0.0000) 
BGD 28.883 9.792 19.091*** 

(0.0000)  
   

BCD 45.062 22.467 22.595*** 
(0.0000)  

43.670 43.679 -0.009ns  
(0.5052) 

MTB 3.854 1.888 1.966*** 
(0.0000)  

3.664 3.709 -0.045ns  
(0.9106) 

PER 32.637 17.029 15.608**  
(0.0112) 

31.003 31.505 -0.502ns  
(0.8855) 

ROA 5.576 6.112 -0.536ns  
(0.1478) 

5.821 5.451 0.370*   
(0.0764) 

REV 21.704 24.230 -2.526*** 
(0.0000) 

21.960 21.808 0.152*** 
(0.0005) 

IND 125.707 96.776 28.931**  
(0.0162) 

119.566 126.591 -7.025ns  
(0.2928) 

PEM 0.935 0.710 0.225*** 
(0.0000) 

0.892 0.944 -0.052*** 
(0.0000) 

TEM 0.760 0.355 0.405*** 
(0.0000) 

0.697 0.763 -0.066*** 
(0.0000) 

EEI 0.457 0.587 -0.130*** 
(0.0000) 

0.490 0.445 0.045*** 
(0.0000) 

PEE 0.943 0.877 0.066*** 
(0.0000) 

0.926 0.951 -0.025*** 
(0.0000) 

BIR 0.407 0.479 -0.072*** 
(0.0000) 

0.381 0.441 -0.060*** 
(0.0000) 

IBM 65.066 35.021 30.045*** 
(0.0000) 

60.031 65.635 -5.603*** 
(0.0000) 

PBD 0.785 0.120 0.665*** 
(0.0000) 

0.655 0.814 -0.159*** 
(0.0000) 

DCS 0.337 0.152 0.185*** 
(0.0000) 

0.271 0.374 -0.103*** 
(0.0000) 

HRP 0.936 0.546 0.390*** 
(0.0000) 

0.866 0.948 -0.082*** 
(0.0000) 

EGD 13.848 12.031 1.817*** 
(0.0000) 

11.127 16.215 -5.088*** 
(0.0000) 

BSS 40.027 39.322 0.705*** 
(0.0000) 

42.889 37.154 5.736*** 
(0.0000) 

EME    0.134 0.033 0.101*** 
(0.0000) 

SES 0.245 0.412 -0.167*** 
(0.0000) 

0.273 0.245 0.028*** 
(0.0009) 

(†) By considering the mean of Board Gender Diversity, a dummy variable was created taking 
the value 1 if the percentage of women on corporate board was greater than 27.5 and 0, 
otherwise. (+) p-value in parentheses. ns denotes non-significant. 
***, ** and * indicate a significance of less than 1 %, less than 5% and less than 10%, 
respectively. Source: Own elaboration. 
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Table 5. Difference of means test (t-test) in the value of the variables in 
non-sensitive/sensitive sectors and by board cultural diversity 

 Non-sensitive/Sensitive sectors Board Cultural Diversity(†) 
Variables Non-

sensitive 
sectors 

Sensitive 
sectors 

Difference(+) Mean  
BCD ≤ 

27.5 

Mean 
BCD > 

27.5 

Difference(+) 

CO2 12.650 13.179 -0.429*** 
(0.0000)  

12.748 12.821 -0.073ns  

(0.1743) 
BGD 27.816 26.573 1.243*** 

(0.0000)  
27.382 27.600 -0.218ns  

(0.3875) 
BCD 43.391 44.480 -1.089ns  

(0.1657)  
   

MTB 3.908 3.080 0.828*   
(0.0686)  

3.346 3.984 -0.638ns  
(0.1137) 

PER 32.554 27.546 5.008ns  
(0.2087) 

35.734 27.425 8.309**  
(0.0172) 

ROA 5.766 5.221 0.545**  
(0.0211) 

5.660 5.591 0.069ns  
(0.7424) 

REV 21.496 22.801 -1.305*** 
(0.0000) 

21.848 21.905 -0.057ns  
(0.1914) 

IND 134.834 91.068 43.766*** 
(0.0000) 

119.778 126.328 -6.550ns 
(0.3270) 

PEM 0.919 0.917 0.002ns  
(0.6915) 

0.927 0.912 0.015*** 
(0.0051) 

TEM 0.725 0.749 -0.024**  
(0.0159) 

0.736 0.727 0.009ns 
(0.2969) 

EEI 0.450 0.514 -0.064*** 
(0.0000) 

0.459 0.473 -0.014ns  
(0.1509) 

PEE 0.937 0.943 -0.005ns  
(0.3039) 

0.951 0.928 0.023*** 
(0.0000) 

BIR 0.398 0.450 -0.052*** 
(0.0000) 

0.420 0.405 0.015ns  
(0.1264) 

IBM 62.950 62.678 0.272ns  
(0.6152) 

61.967 63.721 -1.754*** 
(0.0002) 

PBD 0.745 0.710 0.035*** 
(0.0005) 

0.720 0.752 -0.032*** 
(0.0002) 

DCS 0.323 0.326 -0.003ns  
(0.7498) 

0.337 0.311 0.026*** 
(0.0045) 

HRP 0.912 0.895 0.017*** 
(0.0082) 

0.903 0.912 -0.009ns  
(0.1196) 

EGD 13.867 13.283 0.584**  
(0.0258) 

14.049 13.409 0.640*** 
(0.0052) 

BSS 40.126 39.545 0.581ns  
(0.2069) 

39.673 40.255 -0.582 
(0.1486) 

EME 0.064 0.129 -0.065*** 
(0.0000) 

0.091 0.072 0.019*** 
(0.0004) 

SES    0.255 0.261 -0.006ns  
(0.5062) 

(†) By considering the mean of Board Cultural Diversity, a dummy variable was created 
taking the value 1 if the percentage of board members with a cultural background different 
from those of the company’s headquarters was greater than 43.7 and 0, otherwise. 
(+) p-value in parentheses. ns denotes non-significant. 
***, ** and * indicate a significance of less than 1 %, less than 5% and less than 10%, 
respectively. Source: Own elaboration. 
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The means test on gender diversity on the board of directors reveals 

that companies with more gender diversity have lower average CO2 

emissions and apply more environmental protection measures on average. 

Moreover, they promote women’s employment through day-care services 

and their application for executive positions. These companies are more 

abundant in developed countries and in sectors that are not sensitive to CO2 

emissions. 

Table 5 reports the results of the means difference test between 

insensitive and sensitive sectors. The more sensitive sectors have a lower 

average number of female board members, have higher average sales and 

lower debt levels, have higher emission targets (TEM), provide more 

information on their expenditures to mitigate adverse impacts (EEI and BIR) 

and are predominantly located in emerging countries.  

Finally, the t-test results for cultural diversity reveal that higher 

diversity corresponds to lower emission reduction and energy efficiency 

policies, higher gender diversity policies and more female executives. 

Furthermore, cultural diversity is higher in developed countries. 

Table 6 shows the Pearson correlation between continuous variables. 

The absence of high correlations between regressors indicates that there are 

no collinearity problems. The correlation between CO2 emissions and board 

gender diversity is negative and significant. Therefore, the stronger the 

presence of women in managerial positions, the lower the CO2 emissions. 

However, the opposite is true for cultural diversity. Moreover, the 

dependent variable is significantly and negatively correlated with the 

variable showing market valuation (MTB) and positively correlated with the 

firm size variable (REV) and with the five environmental variables (PEM, 

TEM, EEI, PEE and BIR). Furthermore, CO2 emissions are significantly 

correlated with the market type and sector dummy variables, so emissions 

are higher in emerging countries and sensitive sectors.  
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Table 6. Pearson correlations between continuous variables 

Variable CO2 BGD BCD MTB PER ROA REV IND IBM EGD 

BGD -0.0875*** 
(0.000) 

         

BCD 0.1285*** 

(0.0000) 

0.0276** 

(0.0443) 

        

MTB -0.0212* 

(0.0840) 

0.0218* 

(0.0756) 

-0.004 

(0.9796) 

       

PER 0.0075 

(0.5438) 

-0.0022 

(0.8557) 

-0.0180 

(0.1890) 

0.0061 

(0.6206) 

      

ROA 0.0004 

(0.9772) 

-0.0180 

(0.1433) 

-0.014 

(0.9180) 

0.5436*** 

(0.0000) 

-0.0600*** 

(0.0000) 

     

REV 0.2285*** 
(0.0000) 

-0.0715*** 
(0.0000) 

0.0266* 
(0.0524) 

-0.0922*** 
(0.0000) 

-0.0163 
(0.1839) 

-0.1536*** 
(0.0000) 

    

IND 0.0023 

(0.8509) 

0.0172 

(0.1601) 

-0.0074 

(0.5919) 

0.4403*** 

(0.0000) 

0.0018 

(0.8828) 

-0.0696*** 

(0.0000) 

0.0128 

(0.2956) 

   

IBM 0.0597*** 

(0.0000) 

0.1731*** 

(0.0000) 

0.1044*** 

(0.0000) 

0.0052 

(0.7063) 

0.0027 

(0.8472) 

-0.0072 

(0.6028) 

-0.0067 

(0.6250) 

0.0062 

(0.6539) 

  

EGD -0.0513*** 

(0.0002) 

0.2952*** 

(0.0000) 

-0.0407*** 

(0.0031) 

0.0263* 

(0.0558) 

-0.0101 

(0.4636) 

0.0225 

(0.1022) 

0.0094 

(0.8443) 

-0.0120 

(0.3845) 

0.0041 

(0.7640) 

 

BSS -0.1253*** 
(0.0000) 

-0.1039*** 
(0.0000) 

0.0312** 
(0.0233) 

0.0124 
(0.3667) 

-0.0199 
(0.1490) 

0.0163 
(0.2375) 

0.0062 
(0.6543) 

-0.0084 
(0.5438) 

-0.0097 
(0.4789) 

0.0675*** 
(0.0000) 

p-value in parentheses. 
***, ** and * indicate a significance of less than 1 %, less than 5% and less than 10%, respectively. 
Number of observations = 5280 for the instrumental variables, 5305 for BCD, and  6637 for the rest of the variables. 
Source: Own elaboration. 
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Board gender diversity is significantly correlated with instrumental 

and environmental variables. The data also indicate that a higher 

percentage of women on the board of directors is correlated with greater 

cultural diversity (BGD), higher market valuation (MTB) and smaller company 

size (REV). In addition, developed countries and insensitive sectors display 

increased board gender diversity. 

On the other hand, board cultural diversity presents a significant 

correlation only with some environmental variables and with the country 

dummy variable, with the most culturally diverse boards located in 

developed countries. 

Notably, companies in sensitive sectors are primarily located in 

emerging countries. 

Figures 1 depicts the scatter graphs derived from the real and 

adjusted values of the dependent and independent variables for each of the 

four sub-samples. In all cases, CO2 emissions are negatively linked to gender 

diversity on corporate boards. However, this relationship is positive with 

cultural diversity on the corporate boards, except in emerging countries. 

6.5.2. Regression analysis 

Table 7 provides the results of Model 1 applied to companies included in the 

MSCI Europe and MSCI EM Europe indices from 2010 to 2019. The OLS 

estimation reveals a negative and significant relationship, with a 

significance level of less than 1% (p-value < 0.01), between the share of 

women on corporate boards and CO2 emissions. This behaviour is verified in 

the total observations and the four subsamples, with an adjustment 

coefficient R2 ranging from 43.03% to 49.43%. The model does not present 

multicollinearity problems since the variance inflation factors (VIF) have a 

maximum value of 2.49, far from the critical value of 10 (Fox & Monette, 

1992). 
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Figure 1. Scatter graph and fitted values for CO2 emissions 
B
o
a
rd

 G
e
n
d
e
r 

D
iv

e
rs

it
y
 

Developed Emerging 

  
Non-sensitive Sensitive 

  

B
o
a
rd

 C
u
lt

u
ra

l 
D

iv
e
rs

it
y
 

Developed Emerging 

 

  
Non-sensitive Sensitive 

  
Source: Own elaboration. 
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Table 7. Model 1: Ordinary Least Squares Estimation 

Variable All sample Developed 
countries 

Emerging 
countries 

Non-
sensitive 
sectors 

Sensitive 
sectors 

Intercept 5.509448*** 
(0.000) 

5.461089*** 
(0.000) 

6.797979*** 
(0.000) 

6.110716*** 
(0.000) 

4.044393*** 
(0.000) 

CO2 (1lag) 0.08413*** 
(0.000) 

0.090069*** 
(0.000) 

-0.023966 
(0.591) 

0.087605*** 
(0.000) 

0.070552*** 
(0.000) 

BGD -0.022153*** 
(0.000) 

-0.022934*** 
(0.000) 

-0.034262*** 
(0.002) 

-0.025339*** 
(0.000) 

-0.014803*** 
(0.001) 

MTB -0.001638 
(0.409) 

-0.000948 
(0.633) 

-0.007940 
(0.872) 

-0.002058 
(0.331) 

-0.00235 
(0.970) 

PER 0.000178 
(0.204) 

0.000169 
(0.222) 

-0.000025 
(0.995) 

0.000169 
(0.241) 

0.000194 
(0.731) 

ROA 0.007669** 
(0.042) 

0.005553 
(0.144) 

0.044559** 
(0.047) 

0.008430** 
(0.039) 

0.001226 
(0.903) 

REV 0.145826*** 
(0.000) 

0.127496*** 
(0.000) 

0.265954*** 
(0.000) 

0.116267*** 
(0.000) 

0.226424*** 
(0.000) 

IND 0.000131 
(0.391) 

0.000093 
(0.546) 

0.000195 
(0.807) 

0.000155 
(0.350) 

0.000129 
(0.748) 

PEM 0.903934*** 
(0.000) 

1.253482*** 
(0.000) 

-0.601733 
(0.118) 

1.160817*** 
(0.000) 

0.254300 
(0.282) 

TEM 1.090380*** 
(0.000) 

1.033027*** 
(0.000) 

1.385131*** 
(0.000) 

1.125798*** 
(0.000) 

0.958374*** 
(0.000) 

EEI 1.149514*** 
(0.000) 

1.221770*** 
(0.000) 

-0.236725 
(0.541) 

1.161121*** 
(0.000) 

1.129293*** 
(0.000) 

PEE 0.453545*** 
(0.000) 

0.565613*** 
(0.000) 

-1.120606*** 
(0.006) 

0.253499* 
(0.077) 

0.978873*** 
(0.000) 

BIR 1.979197*** 
(0.000) 

1.958504*** 
(0.000) 

3.432892*** 
(0.000) 

1.983463*** 
(0.000) 

1.984599*** 
(0.000) 

EME 0.486333*** 
(0.000) 

  0.466296** 
(0.013) 

0.298585 
(0.173) 

SES 0.128884** 
(0.038) 

0.124946** 
(0.048) 

0.198965 
(0.476) 

  

Adjusted R2 0.4446 0.4501 0.4943 0.4431 0.4303 
F-statistic 338.09*** 

(0.000) 
352.03*** 
(0.000) 

24.98*** 
(0.000) 

262.32*** 
(0.000) 

95.43*** 
(0.000) 

Sample 5896 5576 320 4270 1626 
AIC 25124.64 23599.03 1412.87 18146.70 6970.68 
BIC 25224.87 23.691.79 1465.62 18235.73 7046.19 
p-value in parentheses. 
***, ** and * indicate a significance of less than 1 %, less than 5% and less than 10%, 
respectively. 
Source: Own elaboration. 

Next, in Model 2, which is presented in Table 8, data were handled as 

a panel to deal with the problem of omitted variables. The Hausman test 

yielded a p-value of less than 0.05 in all cases, so the fixed-effects models 

are appropriate. Model 2 outperforms Model 1 in terms of AIC and BIC. 
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The results obtained concerning the relationship and significance 

between the dependent and board gender diversity variables remain 

consistent with prior analyses. 

Table 8. Model 2: Fixed Effects Estimation 

Variable All sample Developed 
countries 

Emerging 
countries 

Non-
sensitive 
sectors 

Sensitive 
sectors 

Intercept 21.447180*** 
(0.000) 

20.124100*** 
(0.000) 

20.143600** 
(0.032) 

22.191310*** 
(0.000) 

16.68499*** 
(0.000) 

CO2 (1lag) -0.026771** 
(0.018) 

-0.018131 
(0.115) 

-0.146836*** 

(0.004) 
-0.0203061 
(0.127) 

-0.043135** 
(0.045) 

BGD -0.022655*** 
(0.000) 

-0.023132*** 
(0.000) 

-0.038063*** 
(0.002) 

-0.025327*** 
(0.000) 

-0.016126*** 
(0.001) 

MTB -0.0041184 
(0.183) 

-0.0039684 
(0.201) 

-0.065524 
(0.529) 

-0.004007 
(0.212) 

-0.019504 
(0.284) 

PER 6.68e-06 
(0.969) 

-5.64e-06 
(0.974) 

0.002477 
(0.592) 

7.54e-06 
(0.967) 

-0.000023 
(0.971) 

ROA 0.007123** 
(0.308) 

0.003148 
(0.660) 

0.206161* 
(0.069) 

0.010551 
(0.174) 

-0.006325 
(0.698) 

REV -0.501718*** 
(0.000) 

-0.467833*** 
(0.000) 

-0.206161 
(0.592) 

-0.552585*** 
(0.000) 

-0.246629 
(0.194) 

IND 0.000274 
(0.262) 

0.000277 
(0.264) 

0.0002814 
(0.805) 

0.000274 
(0.289) 

0.000481 
(0.530) 

PEM 0.915059*** 
(0.000) 

1.178155*** 
(0.000) 

-0.728976* 

(0.098) 
1.061449*** 
(0.000) 

0.484449* 

(0.065) 
TEM 0.979252*** 

(0.000) 
0.936754*** 
(0.000) 

1.126982*** 
(0.003) 

1.014559*** 
(0.000) 

0.847524*** 
(0.000) 

EEI 1.113667*** 
(0.000) 

1.172767*** 
(0.000) 

-0.121118 
(0.783) 

1.146170*** 
(0.000) 

1.035638*** 
(0.000) 

PEE 0.384865*** 
(0.004) 

0.572034*** 
(0.000) 

-1.227881*** 
(0.007) 

0.258766* 
(0.096) 

0.751239*** 
(0.006) 

BIR 1.914225*** 
(0.000) 

1.876064*** 
(0.000) 

3.665779*** 
(0.000) 

1.917948*** 
(0.000) 

1.917056*** 
(0.000) 

Adjusted R2 0.4589 0.4501 0.5212 0.4517 0.4555 
F-statistic 263.42*** 

(0.000) 
352.03*** 
(0.000) 

18.71*** 
(0.000) 

204.42*** 
(0.000) 

60.71*** 
(0.000) 

Sample 5896 5576 320 4270 1626 
Hausman 
test 

699.22*** 
(0.000) 

623.21*** 
(0.000) 

76.70*** 
(0.000) 

446.16*** 
(0.000) 

237.79*** 
(0.000) 

AIC 24002.68 22569.19 1324.81 17395.67 6612.70 
BIC 24089.54 22655.33 1373.79 17.478.34 6682.83 
p-value in parentheses. 
***, ** and * indicate a significance of less than 1 %, less than 5% and less than 10%, 
respectively. 
Source: Own elaboration. 
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Finally, in Model 3, shown in Table 9, the board cultural diversity 

variable was incorporated. Model 3 is preferable to Model 2. Therefore, 

Model 3 is the best of the proposed models. The AIC and BIC values are 

lower, and the R2 coefficient is higher in Model 3. Specifically, between 

45.95% and 60.43% of CO2 emissions are explained. 

Table 9. Model 3: Fixed Effects Estimation Including Board Cultural Diversity 

Variable All sample Developed 
countries 

Emerging 
countries 

Non-
sensitive 
sectors 

Sensitive 
sectors 

Intercept 19.12026*** 
(0.000) 

17.61943*** 
(0.000) 

13.68493 
(0.268) 

19.42699*** 
(0.000) 

16.46500*** 
(0.001) 

CO2 (1lag) -0.034102*** 
(0.009) 

-0.024494* 

(0.062) 
-0.170136** 

(0.026) 
-0.035238** 

(0.022) 
-0.031399 
(0.199) 

BGD -0.027481*** 
(0.000) 

-0.027476*** 
(0.000) 

-0.062790*** 
(0.001) 

-0.031902*** 
(0.000) 

-0.017235*** 
(0.002) 

BCD 0.007647*** 
(0.000) 

0.007264*** 
(0.000) 

0.019169 
(0.148) 

0.005523*** 
(0.000) 

0.012739*** 
(0.000) 

MTB -0.005977 
(0.145) 

-0.006215 
(0.130) 

0.050704 
(0.681) 

-0.005548 
(0.194) 

-0.021996 
(0.249) 

PER 0.000081 
(0.646) 

0.000071 
(0.684) 

0.002905 
(0.529) 

0.000042 
(0.815) 

0.000988 
(0.227) 

ROA 0.000176 
(0.983) 

0.001096 
(0.894) 

-0.007612 
(0.837) 

0.003529 
(0.696) 

-0.008096 
(0.658) 

REV -0.396653*** 
(0.000) 

-0.357011*** 
(0.001) 

0.087983 
(0.861) 

-0.413678*** 
(0.001) 

-0.270669 
(0.215) 

IND 0.000061 
(0.857) 

0.000111 
(0.754) 

-0.000395 
(0.717) 

0.000088 
(0.816) 

3.26e-06 
(0.997) 

PEM 0.981918*** 
(0.000) 

1.321176*** 
(0.000) 

-1.527715*** 

(0.007) 
0.985970*** 
(0.000) 

1.060292*** 

(0.001) 
TEM 0.861701*** 

(0.000) 
0.822145*** 
(0.000) 

1.825148*** 
(0.001) 

0.984459*** 
(0.000) 

0.490630*** 
(0.005) 

EEI 1.069314*** 
(0.000) 

1.112292*** 
(0.000) 

0.393609 
(0.499) 

1.125686*** 
(0.000) 

0.913664*** 
(0.000) 

PEE 0.555313*** 
(0.001) 

0.678854*** 
(0.000) 

-1.006254* 
(0.092) 

0.488579** 
(0.013) 

0.729963** 
(0.022) 

BIR 1.939454*** 
(0.000) 

1.930046*** 
(0.000) 

2.989728*** 
(0.000) 

1.924260*** 
(0.000) 

1.983443*** 
(0.000) 

Adjusted R2 0.4705 0.4703 0.6043 0.4595 0.4889 
F-statistic 190.83*** 

(0.000) 
191.67*** 
(0.000) 

9.32*** 
(0.000) 

144.73*** 
(0.000) 

48.83*** 
(0.000) 

Sample 4690 4489 201 3379 1311 
Hausman 
test 

415.92*** 
(0.000) 

357.02*** 
(0.000) 

30.96*** 
(0.000) 

286.73*** 
(0.000) 

86.59*** 
(0.000) 

AIC 18631.23 17777.25 772.84 13459.98 5163.06 
BIC 18721.57 17866.98 819.09 13545.74 5235.56 
p-value in parentheses. 
***, ** and * indicate a significance of less than 1 %, less than 5% and less than 10%, 
respectively. 
Source: Own elaboration.
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The share of women on corporate boards presents a negative and 

highly significant relationship with CO2 emissions, both in the total sample 

and in the particular cases of developed and emerging countries and the 

insensitive and sensitive sectors. Therefore, Hypothesis 1 is confirmed.  

Cultural diversity on the board of directors shows a positive and 

significant relationship with the dependent variable in all cases, except for 

emerging countries, where the relationship is not significant, which is in line 

with the graphs in Figure 1 above. In the subsample of emerging countries, 

the different behaviour of this variable, as well as that of most of the other 

variables, may be due to the fact that these countries behave differently or 

that the sample size is not large enough to capture the behaviour of the 

variables. Considering the results obtained, we can state that Hypothesis 2 is 

also mostly confirmed. 

Furthermore, in general terms, the results suggest that larger 

companies (higher revenues) are associated with less pollution, and 

companies that claim to apply environmental policies are linked to more 

CO2 emissions. 

Additionally, applying Model 3 by sector, it is observed that the 

relationship between board gender diversity and CO2 emissions is always 

negative. Moreover, it is significant in seven of the ten sectors, as shown in 

Table 10. Therefore, in a sector-by-sector analysis, Hypothesis 1 remains 

consistent. Regarding the cultural diversity hypothesis, the relationship 

remains positive in nine sectors and significant in eight sectors. 

Nevertheless, in the technology sector, it shows an inverse relationship, 

although not significant. It is important to note that this sector has the 

lowest CO2 emissions; thus, a reduction may be more difficult. Hence, the 

relationship with BGD is also not significant. Therefore, in general terms, 

the results indicate that Hypothesis 2 also remains confirmed when applied 

to sectors. 
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Table 10. Fixed Effects Estimation by Sectors 

Variable Basic 
Materials 

Consumer 
Cyclicals 

Consumer 
Non-Cyclic. 

Energy Financials Healthcare Industrials Technology Telecomm. 
Services 

Utilities 

Intercept 4.684999 
(0.603) 

18.63262*** 
(0.000) 

41.78050*** 
(0.000) 

8.672391 
(0.383) 

21.78645*** 
(0.000) 

10.30380 
(0.201) 

21.43811*** 
(0.001) 

18.75581** 
(0.033) 

28.71954 
(0.266) 

-5.688667 
(0.705) 

CO2 (1lag) -0.070304* 
(0.072) 

-0.053263* 
(0.080) 

-0.041721 
(0.360) 

0.038034 
(0.514) 

-0.008631 
(0.823) 

-0.027691 
(0.563) 

-0.059491** 
(0.0274) 

0.023042 
(0.685) 

-0.058363 
(0.369) 

-0.424711 
(0.552) 

BGD -0.032378*** 
(0.000) 

-0.040989*** 
(0.000) 

-0.011141 
(0.279) 

-0.001271 
(0.920) 

-0.023139*** 
(0.009) 

-0.031188*** 
(0.001) 

-0.033276*** 
(0.000) 

-0.012008 
(0.291) 

-0.024803* 
(0.090) 

-0.030646* 
(0.055) 

BCD 0.010546*** 
(0.001) 

0.004109* 
(0.088) 

0.010640*** 
(0.005) 

0.015512*** 
(0.000) 

0.003578 
(0.259) 

0.006590* 
(0.077) 

0.007639*** 
(0.000) 

-0.002153 
(0.580) 

0.012416** 
(0.020) 

0.017004*** 
(0.005) 

MTB -0.160794 
(0.137) 

0.000657 
(0.956) 

-0.000442 
(0.985) 

0.000809 
(0.981) 

-0.008689 
(0.485) 

0.044494 
(0.393) 

-0.054219 
(0.210) 

-0.008502 
(0.176) 

-0.058267 
(0.387) 

0.580232* 
(0.071) 

PER 0.001243 
(0.144) 

0.000239 
(0.619) 

-0.011211 
(0.131) 

-0.001454 
(0.724) 

0.000737 
(0.566) 

-0.000751 
(0.189) 

0.000602 
(0.283) 

-4.30e-06 
(0.988) 

9.51e-06 
(0.979) 

0.005347 
(0.371) 

ROA 0.016765 
(0.535) 

0.004365 
(0.792) 

-0.095314** 
(0.032) 

-0.001941 
(0.963) 

0.019850 
(0.408) 

-0.025774 
(0.319) 

0.030007 
(0.380) 

0.011008 
(0.567) 

0.030907 
(0.507) 

-0.157339 
(0.157) 

REV 0.328956 
(0.407) 

-0.309706 
(0.143) 

-1.408429*** 
(0.001) 

0.075793 
(0.857) 

-0.604453** 
(0.022) 

0.009144 
(0.980) 

-0.497198* 
(0.083) 

-0.507261 
(0.217) 

-0.859351 
(0.446) 

0.692965 
(0.295) 

IND 0.001297 
(0.544) 

0.000214 
(0.879) 

-0.000798 
(0.416) 

0.0052750 
(0.277) 

-0.001398 
(0.135) 

0.000506 
(0.816) 

0.001395 
(0.246) 

0.000581 
(0.791) 

0.004639 
(0.126) 

-0.002867 
(0.569) 

PEM 0.336847 
(0.547) 

0.318864 
(0.487) 

1.994564*** 
(0.001) 

0.709334 
(0.256) 

0.458213 
(0.262) 

1.745511*** 
(0.001) 

1.701308*** 
(0.000) 

1.252577* 
(0.065) 

-0.017023 
(0.982) 

1.230047 
(0.191) 

TEM 0.673986** 
(0.012) 

1.258799*** 
(0.000) 

0.065923 
(0.849) 

0.239147 
(0.561) 

1.106667*** 
(0.000) 

1.187554*** 
(0.000) 

0.611384*** 
(0.000) 

1.130769*** 
(0.002) 

0.834372* 
(0.055) 

1.383588*** 
(0.007) 

EEI 1.019745*** 
(0.000) 

1.122173*** 
(0.000) 

0.742074*** 
(0.004) 

0.857765*** 
(0.005) 

1.214769*** 
(0.000) 

0.670872** 
(0.011) 

1.091371*** 

(0.000) 
1.633793*** 
(0.000) 

1.178096*** 
(0.004) 

1.332277*** 
(0.000) 

PEE 0.467138 
(0.386) 

0.039538 
(0.929) 

1.600616*** 
(0.008) 

-0.174844 
(0.796) 

1.065173** 
(0.014) 

-0.317594 
(0.574) 

0.304665 
(0.397) 

1.261310* 
(0.066) 

2.471862*** 
(0.002) 

-0.664607 
(0.492) 

BIR 1.994700*** 
(0.000) 

1.867591*** 
(0.000) 

1.844927*** 
(0.000) 

1.933238*** 
(0.000) 

2.006687*** 
(0.000) 

1.879952*** 
(0.000) 

1.986465*** 
(0.000) 

1.710896*** 
(0.000) 

1.654661*** 
(0.000) 

2.230796*** 
(0.000) 

Adj. R2 0.4855 0.4503 0.4827 0.5067 0.4373 0.4377 0.4473 0.5260 0.5586 0.5225 
F-statistic 19.70*** 

(0.000) 
33.82*** 
(0.0000) 

17.59*** 
(0.0000) 

8.46*** 
(0.0000) 

28.75*** 
(0.0000) 

14.82*** 
(0.0000) 

46.69*** 
(0.0000) 

17.92*** 
(0.0000) 

8.79*** 
(0.0000) 

8.57*** 
(0.0000) 

Sample 473 860 406 264 566 373 1105 284 191 168 

p-value in parentheses. ***, ** and * indicate a significance of less than 1 %, less than 5% and less than 10%, respectively. Source: Own elaboration. 
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Table 11. Fixed Effects Estimation by Countries 

Variable UK Germany France Switzerland Sweden Italy Spain 

Intercept 16.91095*** 
(0.000) 

15.17303** 
(0.041) 

16.13350* 

(0.078) 
28.97414** 
(0.024) 

18.18626** 
(0.044) 

23.81327 
(0.114) 

18.87111 
(0.314) 

CO2 (1lag) -0.074934*** 
(0.003) 

0.047432 

(0.236) 
0.013981 

(0.707) 
-0.009149 

(0.841) 
-0.031351 
(0.466) 

-0.079919 
(0.297) 

-0.100926 
(0.202) 

BGD -0.024921*** 
(0.000) 

-0.028151*** 
(0.002) 

-0.030577*** 

(0.000) 
-0.039452*** 
(0.000) 

-0.043382*** 

(0.000) 
-0.010706 
(0.523) 

-0.035535* 
(0.069) 

BCD 0.008184*** 
(0.000) 

0.000949 
(0.774) 

0.009841*** 

(0.000) 
0.006531* 
(0.073) 

0.004486 
(0.190) 

0.007625 
(0.208) 

0.013589** 
(0.034) 

MTB -0.005324 
(0.314) 

0.038921 
(0.459) 

-0.177602* 

(0.064) 
-0.061274 
(0.351) 

-0.008539 
(0.917) 

0.118090 
(0.195) 

-0.002916 
(0.985) 

PER 0.000696 
(0.425) 

0.001023 
(0.241) 

0.000599 
(0.114) 

0.000454 
(0.612) 

0.0007034 
(0.264) 

0.000075 
(0.832) 

-0.004171 
(0.363) 

ROA 0.006458 
(0.599) 

-0.003494 
(0.917) 

0.103294** 

(0.026) 
0.069122* 

(0.084) 
-0.009842 
(0.832) 

-0.172217* 
(0.072) 

-0.087016 
(0.286) 

REV -0.304323 
(0.100) 

-0.284120 
(0.387) 

-0.243113 
(0.551) 

-0.883096 
(0.126) 

-0.346117 
(0.344) 

-0.611370 
(0.381) 

-0.278571 
(0.746) 

IND 0.000111 
(0.778) 

-0.002025 
(0.524) 

0.001513 
(0.517) 

-0.001402 
(0.500) 

-0.004784 
(0.353) 

-0.009008* 
(0.079) 

0.003427 
(0.542) 

PEM 1.354775*** 
(0.000) 

1.410999*** 
(0.005) 

1.031279* 

(0.064) 
1.886361*** 
(0.007) 

1.207899** 

(0.027) 
1.726908** 
(0.026) 

-1.100733 
(0.264) 

TEM 0.835108*** 
(0.000) 

0.854975*** 
(0.002) 

0.689433*** 
(0.005) 

0.420574 
(0.154) 

1.022338*** 
(0.001) 

1.090218** 
(0.013) 

2.305026*** 
(0.000) 

EEI 1.147271*** 
(0.000) 

1.324819*** 
(0.000) 

1.043891 
(0.000) 

0.955992*** 
(0.000) 

1.068020*** 
(0.000) 

1.198759*** 
(0.002) 

0.776946 
(0.110) 

PEE 0.491018*** 
(0.119) 

0.783947 
(0.164) 

-0.404067 
(0.518) 

0.683808 
(0.289) 

1.530710*** 
(0.008) 

0.689602 
(0.363) 

-0.022079 
(0.981) 

BIR 1.884432*** 
(0.000) 

1.794151*** 
(0.000) 

1.800630*** 
(0.000) 

1.979832*** 
(0.000) 

2.238961*** 
(0.000) 

2.214365*** 
(0.000) 

1.740456*** 
(0.000) 

Adjusted R2 0.4672 0.5108 0.4760 0.4923 0.5044 0.4803 0.4159 
F-statistic 55.27*** 

(0.000) 
22.89*** 
(0.000) 

23.69*** 
(0.000) 

18.11*** 
(0.000) 

22.27*** 
(0.000) 

9.89*** 
(0.0000) 

5.35*** 
(0.0000) 

Sample 1238 527 589 386 359 172 170 

p-value in parentheses. ***, ** and * indicate a significance of less than 1 %, less than 5% and less than 10%, respectively. Source: Own elaboration. 
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Finally, we conducted a country-by-country analysis of Model 3, 

considering the seven countries with the largest number of observations in 

the sample. Table 11 reports the results. Again, both hypotheses are 

confirmed, although the support for Hypothesis 1 is stronger than that for 

Hypothesis 2 since the negative relationship between board gender diversity 

and CO2 emissions is significant in six of the seven individual analyses. In 

contrast, the positive relationship between board cultural diversity and CO2 

emissions is significant in four of the countries analysed. 

6.5.3. Robustness checks 

To test the robustness of Model 3, we applied four different strategies. First, 

fixed-effects estimation with instrumental variables was applied. Six proxy 

variables were used as instruments to determine board gender diversity. The 

second-stage results are shown in Appendix A (the first stage is omitted for 

simplicity). The relevance of variables remains stable for the total sample, 

developed countries and insensitive and sensitive sectors, although in the 

latter case, the coefficient of board gender diversity is not significant. 

However, in the case of emerging countries, board cultural diversity is now 

significant, and board gender diversity changes sign and is no longer 

significant. 

Next, the second-order GMM methodology was implemented, as 

reflected in Appendix B. The results are confirmed, again showing that the 

share of women on corporate boards has a negative and significant 

relationship with CO2 emissions, except in emerging countries, where the 

relationship is not significant. On the other hand, the relationship between 

emissions and board cultural diversity is, as in the previous study, positive 

and significant, except for emerging countries. 

Moreover, after predicting board gender diversity with the remaining 

explanatory variables, the residuals from the prediction were used as a 

regressor in the final model. The results, included in Appendix C (only the 

final model is shown, and the estimation of BGD is omitted for simplicity), 

are similar to those obtained in Model 3, which confirms its validity. 
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Finally, to reduce the impact of the extreme values of the 

observations, all variables were winsorised at the 0.01 level, and Model 3 

was recalculated. The results, shown in Appendix D, do not diverge from the 

initial results, again confirming the findings. 

6.6. DISCUSSION 

This study confirmed that in European companies included in the MSCI 

indexes during the period 2010 to 2019, the increased share of women on 

corporate boards is related with lower CO2 emissions. This relationship holds 

in both developed and emerging countries and CO2-sensitive and -insensitive 

sectors. It is also verified in most individual analyses performed by country 

and by sector of activity. 

It is observed that the beta coefficients of the independent variable 

are larger (in absolute value) for the emerging market sample (see Table 9), 

which is consistent with the greater slope of the fitted values in Figure 1. In 

emerging countries, CO2 emissions are, on average, much higher, so the 

scope for reduction is greater than in developed countries. In other words, 

the council’s measures can have a broader impact. 

In the sectoral analysis, an increased share of women on boards is also 

linked with lower CO2 emissions in both sensitive and insensitive sectors as a 

whole. However, the negative relationship is not significant in technology, 

energy and non-cyclical consumption. One possible explanation could be 

that the energy sector has the lowest proportion of women on the board of 

directors, so perhaps its influence has not yet been felt. On the other hand, 

the technology sector may already be implementing the necessary corrective 

measures. Indeed, CO2 emissions can be reduced to a certain level beyond 

which production would no longer be possible. In other words, every 

industry will have a minimum level of pollution that cannot be avoided with 

current technological progress and will persist unless there is a breakthrough 

in scientific knowledge. 

Moreover, the analysis applied to seven major EU countries confirms 

that women on corporate boards are linked with CO2 emissions in six of 

them. Italy is the exception. Together with France, Italy experienced the 



Rafael Soriano Román 

207 
 

largest growth in the share of women on boards between 2007 and 2020, 

intending to reach the legal quota (Valls Martínez, 2020). This may have 

meant that the best female candidates were not elected or did not have 

sufficient influence. It is also likely that Italian legislation on air emissions 

has some distinguishing features compared to other countries. However, 

these issues are beyond the scope of this study. 

The above results show that companies that incorporate 

environmental policies are those with the highest CO2 emissions. This 

apparent contradiction may be due to the fact that the companies begin to 

implement mitigating measures once their emissions are high, rather than 

from the outset, as a mechanism to avoid violating legal limits or moral 

standards imposed by society or pressure groups. Companies with low 

emission levels do not contravene any standards and are not considered 

hazardous. However, the danger faced by most polluting companies is 

twofold: on the one hand, they risk economic or administrative penalties 

imposed by governments; on the other hand, society's rejection will result in 

severe economic costs. 

Thus, according to legitimacy theory, and to ensure their long-term 

existence (Fernández-Gago et al., 2018; Scherer & Palazzo, 2007), 

companies must take the necessary measures to avoid legal and social 

sanctions, such as policies for reducing emissions, increasing energy 

efficiency, minimising the negative impact of their activities on biodiversity, 

etc. Furthermore, gender diversity on company boards reinforces the 

company’s legitimacy in two different aspects: it fulfils the right to equality 

and non-discrimination for women, considered one of the priority 

sustainable development goals of the 2030 Agenda (Gennari, 2018), and, 

according to the results of this study, it also reduces CO2 emissions. 

In recent years, following the guidelines of the European Commission, 

different countries have developed legal regulations to include legislation 

for the recommendation or obligation to achieve a specific minimum share 

of women on company boards. This measure has not always been well 

received, and many voices have cried out against companies being subject 
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to such an obligation, arguing that board members should be appointed 

based on qualifications and experience, not on the ground of their gender. 

This work evidences the advantages of incorporating women into 

monitoring positions, both for companies and the planet. If shareholders, 

managers, legislators and society, in general, were aware of this fact, there 

would be no need for mandatory quotas. However, this mentality is still far 

from reality. This shortcoming is observed (see Table 2) from differences 

between the average proportions of women on the board (27.495%) and 

women executives (13.717%), which, in a large number of cases, are due to 

the quota laws for the board of directors. This is why this legal obligation is 

necessary today. It is important to note that only 32.4% of the companies 

have day-care services. The incorporation of women into the workforce, at 

all levels of the company, requires measures to reconcile work and family 

life. As long as women are relegated to caring for the home and family, 

there can be no effective equality in the workplace. The results of studies 

such as the present one should become common knowledge and part of the 

spirit of society. In this way, we will contribute to a more equitable society 

from a gender standpoint and a healthier one from an environmental 

perspective. 

On the other hand, the few previous research on cultural diversity on 

company boards and CO2 emissions showed no relationship between the two 

variables (Haque, 2017) or found a negative relationship. However, our 

empirical evidence shows a positive association (Varrone et al., 2020); i.e., 

greater cultural diversity is associated with higher emissions. However, this 

relationship was not found to be significant in emerging countries and some 

particular sectors (energy and technology sectors; Germany, Sweden and 

Italy). Individuals’ perception of the effects of cultural diversity is referred 

to as diversity beliefs (Van Dick et al., 2008), which may be different 

depending on the context under consideration. Thus, in a subjective way, 

while gender diversity may be perceived as positive for the group, cultural 

diversity may be perceived as unfavourable, conditioning its effectiveness. It 

is also possible that foreign board members are less interested than local 
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ones in protecting the environment where the company is located due to 

their reduced involvement. 

To summarise, this article provides an empirical and theoretically 

grounded study that contributes to the following United Nations Sustainable 

Development Goals: (1) gender equality, proclaiming the participation of 

women in business monitoring and economic decision making at the highest 

level; (2) health and well-being, reducing the number of illnesses and deaths 

caused by air pollution; (3) responsible production and consumption through 

sustainable management that minimises polluting emissions with harmful 

effects on human health and the environment; (4) climate action, mitigating 

the adverse effects of industry on climate change by controlling gas 

emissions; and (5) life of terrestrial ecosystems, contributing to the 

preservation of flora and fauna through cleaner air. 

6.7. CONCLUSIONS 

This article analyse the relationship between gender and cultural diversity 

on company boards and CO2 emissions in companies located in developed 

and emerging European markets from 2010 to 2019. The findings show that 

the higher the share of female members on the corporate boards, the lower 

the CO2 emissions. The reverse is true for cultural diversity. Similarly, the 

negative effect of a sustainable strategy to reduce emissions on company 

performance has also been noted. In addition, it also shows how the 

establishment of measures by companies to mitigate their harmful effects 

on the environment is primarily aimed at legitimising themselves in the eyes 

of the state and society. 

This article makes a significant contribution to the current literature 

on gender equality and sustainability: it is the first to study the direct 

effects of the proportion of women and cultural diversity on corporate 

boards on CO2 emissions, with a comparative analysis between developed 

and emerging countries, as well as between sensitive and insensitive 

sectors. In addition, it is the first work to relate cultural diversity to CO2 

emissions from these prisms. 
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This research provides practical implications for managers, 

shareholders and policymakers. For managers and shareholders, the results 

obtained demonstrate the suitability of improving the gender balances on 

boards of directors. Women bring a different perspective to boards from 

men, increasing the abilities of the board, which will lead many companies 

to orientate their strategies more closely towards sustainability and 

environmental protection (Bernardi & Threadgill, 2011). This ecological 

awareness will increase the respect and trust of their stakeholders, thereby 

gaining significant competitive advantages over their competitors (Valls 

Martínez et al., 2019). This research demonstrates that policymakers should 

try to improve diversity and equality in companies through legislation and 

effective campaigns to raise awareness in companies. Public Administrations 

should carry out effective awareness-raising campaigns and implement 

incentives aimed at increasing the share of women on companies’ boards, 

thus contributing to the achievement of five sustainable development goals 

for 2030 established by the United Nations (Carlsson et al., 2018): gender 

equality, good health and well-being, responsible consumption and 

production, climate action and life on land. 

In addition, if cultural diversity is to be promoted and have a positive 

environmental effect, awareness-raising campaigns should be conducted to 

promote positive beliefs towards this type of diversity. 

This research is not without limitations. First, this study focuses on 

listed European companies, so the results may not apply to other 

geographical areas. Therefore, future studies could focus their research on 

different areas of the world. Second, this research only analyses large 

companies and ignores unlisted companies and SMEs, which account for the 

largest number of businesses. Therefore, it would be desirable to expand 

the sample and consider unlisted companies and SMEs.  

Despite the aforementioned limitations, this article has significant 

value in that it examines a very long time span and analyses both emerging 

and developed markets by differentiating between sensitive and insensitive 

sectors and different sectors of activity and countries. 
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Appendix A. Fixed Effects Estimation with Instrumental Variables. First 
stage 

Variable All sample Developed 
countries 

Emerging 
countries 

Non-
sensitive 
sectors 

Sensitive 
sectors 

Intercept -21.329630* 
(0.093) 

-23.13847* 
(0.076) 

1.692289 
(0.976) 

-31.781050** 
(0.029) 

5.444988 
(0.839) 

CO2 (1lag) -0.015845 
(0.819) 

-0.050951 

(0.472) 
-0.908905*** 

(0.026) 
-0.032218 

(0.696) 
0.061318 
(0.635) 

BCD 0.001549 
(0.780) 

0.002909 
(0.602) 

-0.117409* 
(0.055) 

-0.000431 
(0.948) 

0.004393 
(0.672) 

MTB 0.045818** 

(0.036) 
0.041249* 

(0.062) 
0.035779 
(0.949) 

-0.051363** 

(0.025) 
-0.157714 
(0.116) 

PER 0.000875 
(0.351) 

0.000826 
(0.379) 

0.038041* 

(0.073) 
0.000866 
(0.371) 

0.000241 
(0.955) 

ROA -0.052323 

(0.224) 
-0.044575 
(0.315) 

0.012823 
(0.938) 

-0.037306 
(0.442) 

-0.119222 
(0.217) 

REV 1.801485*** 
(0.001) 

1.895826*** 
(0.001) 

-0.068499 
(0.976) 

2.357802*** 
(0.001) 

0.442119 
(0.702) 

IND 0.001317 
(0.465) 

0.002323 
(0.223) 

-0.004794 
(0.334) 

0.000995 
(0.521) 

0.004422 
(0.294) 

PEM 2.959156*** 
(0.001) 

3.631650*** 
(0.000) 

1.652028 

(0.546) 
3.107307*** 
(0.002) 

2.978474* 

(0.075) 
TEM -0.130659 

(0.781) 
-0.139233 
(0.771) 

-1.592938 
(0.527) 

0.034638 
(0.949) 

-0.706404*** 
(0.448) 

EEI -3.379575*** 
(0.000) 

-3.391564*** 
(0.000) 

0.680275 
(0.807) 

-3.374236*** 
(0.000) 

-3.542543*** 
(0.000) 

PEE -0.202531 
(0.822) 

0.495883 
(0.601) 

-6.168799** 
(0.028) 

-0.513953 
(0.630) 

0.856076 
(0.615) 

BIR  1.996039*** 
(0.000) 

2.062493*** 
(0.000) 

-6.645483** 
(0.018) 

2.575883*** 
(0.000) 

0.603802 
(0.397) 

IBM 0.035169*** 
(0.000) 

0.034563*** 

(0.000) 
0.201043*** 
(0.001) 

0.028893*** 
(0.002) 

0.050828*** 
(0.000) 

PBD 1.399069*** 
(0.001) 

1.353179*** 
(0.002) 

1.826328 
(0.561) 

0.870730* 
(0.089) 

2.850841*** 
(0.001) 

DCS 1.523891*** 
(0.000) 

1.477609*** 
(0.000) 

3.567929 
(0.245) 

1.304857*** 
(0.004) 

2.021225*** 
(0.004) 

HRP 3.701832*** 

(0.000) 
3.079639*** 
(0.000) 

5.215674*** 
(0.007) 

4.032607*** 
(0.000) 

2.741611* 
(0.052) 

EGD 0.285624*** 
(0.000) 

0.295319*** 
(0.000) 

-0.053872 
(0.534) 

0.276311*** 
(0.000) 

0.307716*** 
(0.000) 

BSS -0.068370*** 
(0.000) 

-0.065713*** 
(0.000) 

-0.101094** 
(0.024) 

-0.071733*** 
(0.000) 

-0.055612*** 
(0.001) 

R2 Within 0.1525 0.1584 0.3746 0.1553 0.1667 
F-statistic 37.78*** 

(0.000) 
38.00*** 
(0.000) 

4.19*** 
(0.000) 

27.82*** 
(0.000) 

11.52*** 
(0.000) 

Sample 4671 4470 201 3364 1307 
Groups 875 818 57 622 253 
p-value in parentheses. 
***, ** and * indicate a significance of less than 1 %, less than 5% and less than 10%, 
respectively. 
Source: Own elaboration.  
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Appendix A. Fixed Effects Estimation with Instrumental Variables. Second 
stage 

Variable All sample Developed 
countries 

Emerging 
countries 

Non-
sensitive 
sectors 

Sensitive 
sectors 

Intercept 18.99079*** 
(0.000) 

17.29965*** 
(0.000) 

17.47635 
(0.181) 

19.28162*** 
(0.000) 

15.72975*** 
(0.002) 

CO2 (1lag) -0.034042*** 
(0.009) 

-0.024899* 

(0.059) 
-0.221505*** 

(0.009) 
-0.035266** 

(0.022) 
-0.032112 
(0.190) 

BGD -0.023842*** 
(0.004) 

-0.035101*** 
(0.000) 

0.001818 
(0.964) 

-0.032203*** 
(0.001) 

-0.005021 
(0.730) 

BCD 0.007611*** 
(0.000) 

0.007158** 
(0.000) 

0.030033** 

(0.046) 
0.005459*** 
(0.000) 

0.012636*** 
(0.000) 

MTB -0.006366 
(0.124) 

-0.005967 
(0.149) 

0.008527 
(0.948) 

-0.005718 
(0.186) 

-0.020483 
(0.286) 

PER 0.000077 
(0.661) 

0.000076 
(0.663) 

0.001151 
(0.815) 

0.000042 
(0.818) 

0.000959 
(0.242) 

ROA 0.001128 
(0.889) 

0.001474 
(0.859) 

-0.007971 
(0.837) 

0.004363 
(0.632) 

-0.006589 
(0.720) 

REV -0.395106*** 
(0.000) 

-0.334022*** 
(0.002) 

-0.087916 
(0.870) 

-0.406963*** 
(0.001) 

-0.251543 
(0.251) 

IND 0.000068 
(0.839) 

0.000138 
(0.698) 

-0.000249 
(0.827) 

0.000099 
(0.793) 

-9.40e-06 
(0.991) 

PEM 0.988712*** 
(0.000) 

1.372178*** 
(0.000) 

-1.538865*** 

(0.008) 
1.011694*** 
(0.000) 

1.023440*** 

(0.001) 
TEM 0.860135*** 

(0.000) 
0.829388*** 
(0.000) 

1.897139*** 
(0.001) 

0.985356*** 
(0.000) 

0.495166*** 
(0.005) 

EEI 1.075599*** 
(0.000) 

1.080493*** 
(0.000) 

0.642086 
(0.303) 

1.117034*** 
(0.000) 

0.959358*** 
(0.000) 

PEE 0.540068*** 
(0.001) 

0.675424*** 
(0.000) 

-0.659212 
(0.311) 

0.473211** 
(0.016) 

0.700778** 
(0.029) 

BIR 1.927202*** 
(0.000) 

1.951786*** 
(0.000) 

3.198117*** 
(0.000) 

1.920729*** 
(0.000) 

1.973898*** 
(0.000) 

R2 within 0.3931 0.4027 0.4293 0.4046 0.3755 
Wald chi2 205355.91*** 

(0.000) 
198607.53*** 
(0.000) 

9655.44*** 
(0.000) 

143290.07*** 
(0.000) 

63015.39*** 
(0.000) 

Sample 4671 4470 201 3364 1307 
Groups 875 818 57 622 253 
p-value in parentheses. 
***, ** and * indicate a significance of less than 1 %, less than 5% and less than 10%, 
respectively. 
Source: Own elaboration.  



Rafael Soriano Román 

227 
 

Appendix B. GMM Estimation 

Variable All sample Developed 
countries 

Emerging 
countries 

Non-
sensitive 
sectors 

Sensitive 
sectors 

Intercept 22.57046*** 
(0.000) 

21.38253*** 
(0.000) 

26.54746 
(0.320) 

29.96682*** 
(0.000) 

-1.759011 
(0.886) 

CO2 (1lag) 0.020739 
(0.446) 

0.021998 

(0.416) 
-0.074461 

(0.691) 
-0.002484 

(0.933) 
-0.036721 
(0.552) 

BGD -0.032180*** 
(0.000) 

-0.031934*** 
(0.000) 

-0.044157 
(0.163) 

-0.032927*** 
(0.000) 

-0.030980*** 
(0.000) 

BCD 0.005322*** 
(0.000) 

0.005157*** 
(0.000) 

0.017899 
(0.394) 

0.003075* 
(0.054) 

0.009825*** 
(0.002) 

MTB -0.006955** 

(0.037) 
-0.007644** 

(0.018) 
-0.031311 
(0.834) 

-0.007825** 

(0.032) 
-0.019225 
(0.686) 

PER 0.000231 
(0.285) 

0.000235 
(0.292) 

0.003601 
(0.418) 

0.000165 
(0.454) 

0.001291 
(0.228) 

ROA 0.000863 
(0.949) 

0.001394 
(0.916) 

0.019482 
(0.613) 

0.009923 
(0.543) 

-0.010534 
(0.710) 

REV -0.561739** 
(0.018) 

-0.535416** 
(0.024) 

-0.509059 
(0.628) 

-0.896582*** 
(0.001) 

0.497427 
(0.343) 

IND -0.000362 
(0.379) 

-0.000363 
(0.405) 

0.002294 
(0.785) 

-0.000373 
(0.435) 

0.001276 
(0.421) 

PEM 0.658211** 
(0.013) 

0.980254*** 
(0.000) 

-0.683949 

(0.519) 
0.593205** 
(0.040) 

1.122047* 

(0.093) 
TEM 0.731089*** 

(0.000) 
0.672391*** 
(0.000) 

2.415112* 
(0.058) 

0.829516*** 
(0.000) 

0.429581 
(0.189) 

EEI 1.053196*** 
(0.000) 

1.116297*** 
(0.000) 

-1.716273 
(0.196) 

1.073346*** 
(0.000) 

0.914139*** 
(0.000) 

PEE 0.642365** 
(0.023) 

0.877824*** 
(0.003) 

-1.637128** 
(0.045) 

0.655899** 
(0.036) 

0.705695 
(0.289) 

BIR 2.076884*** 
(0.000) 

2.032955*** 
(0.000) 

5.458412** 
(0.017) 

1.991667*** 
(0.000) 

2.260710*** 
(0.000) 

Instruments 49 49 38 49 49 
Wald chi2 1165.69*** 

(0.000) 
1210.00*** 
(0.000) 

225.92*** 
(0.000) 

855.71*** 
(0.000) 

316.74*** 
(0.000) 

Sample 3175 3084 91 2322 853 
Groups 769 729 40 555 214 
AR(2) 0.2329 

(0.8158) 
0.17759 
(0.8590) 

-0.57191 
(0.5674) 

0.24113 
(0.8095) 

0.01701 
(0.9864) 

p-value in parentheses. 
***, ** and * indicate a significance of less than 1 %, less than 5% and less than 10%, 
respectively. 
Source: Own elaboration.  
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Appendix C. Fixed Effects Estimation with Residuals 

Variable All sample Developed 
countries 

Emerging 
countries 

Non-
sensitive 
sectors 

Sensitive 
sectors 

Intercept 19.46355*** 
(0.000) 

18.07239*** 
(0.000) 

17.55459 
(0.154) 

20.28344*** 
(0.000) 

15.86397*** 
(0.002) 

CO2 (1lag) -0.033344*** 
(0.010) 

-0.022969* 

(0.080) 
-0.218105*** 

(0.004) 
-0.033647** 

(0.029) 
-0.032267 
(0.187) 

BGD -0.027484*** 
(0.000) 

-0.027476*** 
(0.000) 

-0.062790*** 
(0.001) 

-0.031902*** 
(0.000) 

-0.017235*** 
(0.002) 

BCD 0.007822*** 
(0.000) 

0.007426*** 
(0.000) 

0.030116 
(0.020) 

0.005841*** 
(0.000) 

0.012685*** 
(0.000) 

MTB -0.007647* 
(0.062) 

-0.007779* 

(0.058) 
0.006141 
(0960) 

-0.007663* 

(0.072) 
-0.019580 
(0.304) 

PER 0.000058 
(0.742) 

0.000051 
(0.772) 

0.001426 
(0.756) 

0.000018 
(0.920) 

0.000950 
(0.245) 

ROA 0.001868 
(0.817) 

0.002639 
(0.748) 

-0.006744 
(0.856) 

0.005200 
(0.565) 

-0.006567 
(0.720) 

REV -0.443789*** 
(0.000) 

-0.409121*** 
(0.000) 

0.092539 
(0.854) 

-0.490673*** 
(0.000) 

-0.263140 
(0.228) 

IND 0.000033 
(0.923) 

0.000059 
(0.868) 

-0.000272 
(0.803) 

0.000051 
(0.892) 

-0.000030 
(0.970) 

PEM 0.902271*** 
(0.000) 

1.213916*** 
(0.000) 

-1.540785*** 

(0.006) 
0.883859*** 
(0.000) 

1.014241*** 

(0.001) 
TEM 0.840211*** 

(0.000) 
0.800899*** 
(0.000) 

1.892304*** 
(0.000) 

0.949943*** 
(0.000) 

0.493943*** 
(0.005) 

EEI 1.162672*** 
(0.000) 

1.203971*** 
(0.000) 

0.695331 
(0.230) 

1.232630*** 
(0.000) 

0.977748*** 
(0.000) 

PEE 0.528754*** 
(0.002) 

0.643435*** 
(0.000) 

-0.688091 
(0.242) 

0.473964** 
(0.016) 

0.689587** 
(0.030) 

BIR 1.859777*** 
(0.000) 

1.847070*** 
(0.000) 

3.156125*** 
(0.000) 

1.809175*** 
(0.000) 

1.964478*** 
(0.000) 

Adjusted R2 0.4705 0.4703 0.6043 0.4595 0.4889 
F-statistic 190.83*** 

(0.000) 
191.67*** 
(0.000) 

9.32*** 
(0.000) 

144.73*** 
(0.000) 

48.83*** 
(0.002) 

Sample 4690 4489 201 3379 1311 
p-value in parentheses. 
***, ** and * indicate a significance of less than 1 %, less than 5% and less than 10%, 
respectively. 
Source: Own elaboration. 
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Appendix D. Model 3: Fixed Effects Estimation with the winsorized variables at the 
0.01 level 

Variable All sample Developed 
countries 

Emerging 
countries 

Non-
sensitive 
sectors 

Sensitive 
sectors 

Intercept 19.83549*** 
(0.000) 

18.48448*** 
(0.000) 

17.18347 
(0.154) 

20.28665*** 
(0.000) 

17.21189*** 
(0.001) 

CO2 (1lag) -0.032810*** 
(0.011) 

-0.024309* 

(0.064) 
-0.135565* 

(0.052) 
-0.033942** 

(0.027) 
-0.029301 
(0.230) 

BGD -0.027100*** 
(0.000) 

-0.027141*** 
(0.000) 

-0.061169*** 
(0.000) 

-0.031474*** 
(0.000) 

-0.016529*** 
(0.003) 

BCD 0.007613*** 
(0.000) 

0.007256*** 
(0.000) 

0.016807 
(0.165) 

0.005447*** 
(0.000) 

0.012703*** 
(0.000) 

MTB -0.025994 
(0.102) 

-0.025775 
(0.109) 

0.080428 
(0.481) 

-0.023749 
(0.198) 

-0.032694 
(0.296) 

PER 0.000152 
(0.909) 

0.000284 
(0.833) 

0.003333 
(0.546) 

0.000034 
(0.983) 

0.000666 
(0.777) 

ROA 0.003691 
(0.740) 

0.002314 
(0.841) 

-0.011339 
(0.772) 

0.011213 
(0.395) 

-0.011762 
(0.573) 

REV -0.424115*** 
(0.000) 

-0.388250*** 
(0.000) 

-0.073816 
(0.881) 

-0.450150*** 
(0.000) 

-0.296897 
(0.179) 

IND 0.000548 
(0.389) 

0.000547 
(0.406) 

-0.000238 
(0.917) 

0.000568 
(0.439) 

0.000554 
(0.667) 

PEM 0.911308*** 
(0.000) 

1.250151*** 
(0.000) 

-1.600496*** 

(0.002) 
0.919291*** 
(0.000) 

0.981161*** 

(0.002) 
TEM 0.843266*** 

(0.000) 
0.805879*** 
(0.000) 

1.669169*** 
(0.001) 

0.962332*** 
(0.000) 

0.481283*** 
(0.006) 

EEI 1.077130*** 
(0.000) 

1.116204*** 
(0.000) 

0.461184 
(0.385) 

1.135969*** 
(0.000) 

0.917471*** 
(0.000) 

PEE 0.506789*** 
(0.002) 

0.610412*** 
(0.000) 

-0.956733* 
(0.079) 

0.455701** 
(0.018) 

0.615157** 
(0.052) 

BIR 1.925837*** 
(0.000) 

1.918121*** 
(0.000) 

0.538918*** 
(0.000) 

1.905195*** 
(0.000) 

1.986879*** 
(0.000) 

Adjusted R2 0.4722 0.4695 0.6495 0.4618 0.4888 
F-statistic 191.17*** 

(0.000) 
190.56*** 
(0.000) 

10.55*** 
(0.000) 

145.54*** 
(0.000) 

48.38*** 
(0.000) 

Sample 4690 4489 201 3379 1311 
p-value in parentheses. 
Source: Own elaboration. 
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7.1. CONCLUSIONS 

ESG scores are a variable increasingly considered by institutional and private 

investors in the selection of portfolios and fundamental in the so-called 

socially responsible investment. Considering that the parameters traditionally 

used in investment valuation are profitability and risk, it is important to 

analyze the relationship between CSR and stock market risk. 

Chapter 2 has shown how little attention has been paid to this 

relationship in the literature to date. In fact, our analysis, which ended in 

2020, showed how this year was the one with the highest number of 

publications, counting only 17 articles of the 91 total since 2003. 

In Chapter 3, the origin of the CSR has been highlighted, which dates 

back to the creation of the first financial institutions under the auspices of 

the Catholic Church. However, the institutionalization of CSR took place in 

the 1990s as a result of a series of financial, social and environmental scandals 

that led to the emergence of ethical codes of conduct to control such risks. 

The concept of market risk is broad, including aspects such as variations 

in the prices of the company's products and, ultimately, its cash flows. 

However, the focus of this doctoral thesis is on the perspective of the investor 

in the capital markets, i.e., on the variation in market stock price and more 

specifically on systematic risk as measured by stock market Beta. 

Studies previous have found a negative relationship between CSR and 

stock price volatility. However, this relationship varies according to CSR’s 

dimension considered, being especially strong in the case of environmental 

responsibility. 

According to stakeholder theory, resource dependence theory, and 

legitimacy theory, CSR reduces the market risk in whatever form it is 

considered: total, systematic or idiosyncratic risk, and individual or market 

risk. Moreover, effective sustainability management enables financial 

companies to overcome a sudden financial crisis, adds shareholder value, and 

reduce risk. Nevertheless, for the effects of sustainable policies to be truly 

successful, they need to be adequately disclosed within the company 

(workers) and outside (other stakeholders). 
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In Chapter 4, after analyzing the forty articles retrieved that relate CSR 

to equity market risk, it was found that only eight studied the relationship 

between CSR and Beta, most of them finding a negative relationship between 

both parameters. 

Based on agency theory, legitimacy theory and stakeholder theory we 

hypothesize than there is a negative relationship between the extent of a 

company’s CSR and systematic risk (beta) in the U.S. market and in the 

European market. To test these hypotheses we analyzed the companies 

comprised in the S&P 500 and Euro Stoxx 300 indexes over the period 2015-

2019. The results confirmed that, in the U.S. market, companies with higher 

CSR scores had lower values of beta, which implies that the application of CSR 

policies tempers volatility. Nevertheless, the same cannot be said for the 

European market. 

The results of this study have future implications for investors and 

portfolio managers who, when selecting less volatile investments in the U.S. 

stock market, should target the shares of those companies that implement 

improved CSR practices. However, this risk reduction goal cannot be reached 

in the European market. 

The difference between the U.S. and Europe could be based on two 

reasons. First, in 2005 the European countries signed the Kyoto protocol on 

the reduction of greenhouse gases, whereas the U.S. did not ratify this 

protocol. European companies are subject to compliance with stricter 

measures on environmental pollution, an essential facet of CSR. In contrast, 

U.S. companies have laxer regulations in this regard. Investors, therefore, 

prefer those companies that are more socially responsible, resulting in smaller 

betas. Second, most companies in the US have aggressive betas (beta >1), 

whereas, in Europe, most have defensive betas (beta <1). In other words, the 

betas of European companies are generally low, so CSR measures do not have 

much scope to lower them further. 

Therefore, investors who select portfolios of financial assets 

corresponding to socially responsible companies are making investments in 

which everyone wins: the companies, whose financial performance is 
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improved; the investors, who have greater security without sacrificing 

profitability, at least in the U.S. market; and society in general, which 

benefits from social and environmental policies. 

Collaterally, research has shown that larger companies exhibit 

significantly more volatile share prices, indicating that risk-averse investors 

should select smaller entities. This result is in line with the practice of many 

portfolio managers who have recently changed their investment techniques 

and are focusing their attention on small and medium-sized companies, 

claiming that higher returns can be obtained due to the growth potential of 

these companies. 

Chapter 5 describes the relationship between gender and risk, from 

general behavior outside the financial field to investment decision-making or 

top management. The scarce literature linking gender on the board of 

directors with market risk is analyzed and the theoretical basis for establishing 

this relationship is presented, based on agency theory, upper echelons theory, 

human capital theory and stakeholder theory. As a result, it is hypothesized 

that the percentage of women on the board of directors is negatively related 

to the market bet of the company’s stocks in the U.S. and European markets. 

To test the hypotheses we analyzed newly the sample formed by the 

companies of the S&P 500 and Euro Stoxx 300 indexes in the period 2015-2019. 

The results show that the greater presence of women is significantly related 

to lower risk in the U.S. market. However, this relationship is not fully 

confirmed in the European market. 

The possible causes that could lead to the differences found in the 

study between the U.S. and European markets are the following: (1) the 

different characteristics of the companies in both markets; (2) the different 

environments in the United States and Europe that shape the characteristics 

of women; (3) the wider gender gap in the United States, which amplifies 

these differences much more than in Europe; (4) the discrimination suffered 

by women, who are often relegated to "soft" committees; (5) the higher 

volatility of the U.S. market, which provides more opportunities to influence 
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a reduction in risk; (6) this greater volatility accentuates the differences 

between women and men, as the environment is more turbulent. 

Therefore, in the selection of portfolios, one variable that should be 

considered is the percentage of women on the board of directors. Those 

companies with more women not only contribute to social equity but also 

present less risk, at least in the U.S. market, and, in any case, they do not 

increase risk in the European market. Investing in companies with more 

women means investing in more stable stocks with less volatility. Board 

gender composition is a variable that should be incorporated into the financial 

analysis models of companies. 

This research is relevant for companies, which should consider 

including more women on their boards as a means of reducing market risk. 

The conducted research is also relevant for individual and institutional 

investors, who should consider board gender diversity as a key variable when 

selecting their portfolios, especially if their investment profile is risk-averse. 

In Chapter 6, based on gender socialization theory, social role theory, 

resource dependence theory, agency theory, stakeholder theory, stakeholder 

agency theory and mainly in legitimacy theory, it is hypothesized that there 

is a negative relationship between the proportion of women on the board of 

directors and corporate CO2 emissions. Additionally, it is hypothesized that 

there is a positive relationship between the board cultural diversity and 

corporate CO2 emissions. To test the hypotheses we analyzed newly the 

sample formed by the companies included in the MSCI and MSCI Emerging 

Market Europe indexes, in the period 2010-2019. 

This study found that in European companies included in the MSCI 

indexes during the period 2010 to 2019, the increased share of women on 

corporate boards is related with lower CO2 emissions. This relationship holds 

in both developed and emerging countries and CO2-sensitive and -insensitive 

sectors. It is also verified in most individual analyses performed by country 

and by sector of activity. In the sectoral analysis, an increased share of women 

on boards is also linked with lower CO2 emissions in both sensitive and 

insensitive sectors as a whole. However, the negative relationship is not 
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significant in technology, energy and non-cyclical consumption. One possible 

explanation could be that the energy sector has the lowest proportion of 

women on the board of directors, so perhaps its influence has not yet been 

felt. On the other hand, the technology sector may already be implementing 

the necessary corrective measures. Indeed, CO2 emissions can be reduced to 

a certain level beyond which production would no longer be possible. In other 

words, every industry will have a minimum level of pollution that cannot be 

avoided with current technological progress and will persist unless there is a 

breakthrough in scientific knowledge. Moreover, the analysis applied to seven 

major EU countries confirms that women on corporate boards are linked with 

CO2 emissions in six of them. Italy is the exception. 

In addition, the results show that companies that incorporate 

environmental policies are those with the highest CO2 emissions. This 

apparent contradiction may be due to the fact that the companies begin to 

implement mitigating measures once their emissions are high, rather than 

from the outset, as a mechanism to avoid violating legal limits or moral 

standards imposed by society or pressure groups. Companies with low emission 

levels do not contravene any standards and are not considered hazardous. 

However, the danger faced by most polluting companies is twofold: on the 

one hand, they risk economic or administrative penalties imposed by 

governments; on the other hand, society's rejection will result in severe 

economic costs. 

The results also showed that greater cultural diversity is associated with 

higher emissions. However, this relationship was not found to be significant 

in emerging countries and some particular sectors (energy and technology 

sectors; Germany, Sweden and Italy). Individuals’ perception of the effects of 

cultural diversity is referred to as diversity beliefs, which may be different 

depending on the context under consideration. Thus, in a subjective way, 

while gender diversity may be perceived as positive for the group, cultural 

diversity may be perceived as unfavourable, conditioning its effectiveness. It 

is also possible that foreign board members are less interested than local ones 

in protecting the environment where the company is located due to their 

reduced involvement. 
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This doctoral thesis is important not only from a financial point of view, 

highlighting an important relationship for the selection of investments, but 

also from a social perspective, as it enhances the value of women's 

contribution to the labor market. The presence of women on boards of 

directors can reveal the values of society, but we must emphasize that the 

legal establishment of quotas by legislators to contribute to gender equality 

is not only an example of social justice, but also has important economic and 

environmental connotations. 

7.2. FUTURE LINES OF RESEARCH 

With the presentation of this doctoral thesis, the research does not end, but 

opens a new stage in which we will continue to develop the following works: 

 Regarding literature analysis, it would be interesting to perform a 

complete bibliometric analysis and meta-analysis on the concepts of 

risk, CSR, gender and sustainability discussed in this doctoral thesis. 

 Extend the studies conducted to other important geographic areas, 

such as the Asian market. 

 Extend the analyses performed on companies in important market 

indexes to other companies not included in such indexes, and even 

unlisted SMEs. 

 Conduct a more detailed analysis by sector of activity and by country. 

 Study gender characteristics that may be influencing, such as age, level 

of education and background experience. 

 Investigate the influence of other board characteristics on market risk, 

such as board size, number of board meetings, percentage of executive 

directors, percentage of independent directors, CEO influence or CEO-

Chairperson duality, etc. 

 An interesting study that we wish to develop in the future is the 

consideration of gender as a mediating variable in the relationship 

between CSR and market risk. 
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