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Abstract:  In 2020 the new COVID-19-virus brought an external shock to the stock mar-
kets. In this situation effective leadership was essential to bring companies through 
the crisis. 

Political observation showed that countries led by women managed the pandemic 
situation more effectively than those led by men. Therefore, the research objective of 
this article is to examine whether female leaders were also more successful to guide 
companies through the pandemic. Success in this study is defined as financial perfor-
mance based on stock prices.

To find out whether female managers showed a better financial performance dur-
ing this crisis, this study examined all companies listed on the German Stock Exchange, 
which have at least 50% women in the board. To compare this female managed compa-
nies to firms managed mainly by male managers, a market value weighted index for the 
female managed companies was conducted and compared to the German Stock Index 
DAX by looking at several financial key figures.

The analysis of these key figures shows that female managed companies outper-
formed male managed companies in terms of return as well as risk in the year of the 
COVID-pandemic but were not able to keep their overperformance in the subsequent 
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years. This may be an indicator that women are superior in leading a company through 
a crisis but suffer in terms of performance when times have calmed down.

 Introduction Introduction

In today’s time there are major discussions whether female representation, es-
pecially in business life, should be enforced by quota regulations. On the one 
hand there is the fear that with such quota enforcements management posi-
tions will not be filled based on qualification and competence. On the other 
hand, there are many arguments why such quotas are needed to empower fe-
male leadership in today’s business life. Despite the numbers have improved 
significantly in the last years, in 2021 in the European Union still only 34% of 
all leadership roles were held by women (Grant Thornton International Busi-
ness Report, 2021).

During the COVID-Crisis it could be seen that countries with female lead-
ers had lower fatality rates and were able to better manage this crisis (Gariki-
pati & Kambhampati, 2021). Also, US-states with female governors had few-
er deaths due to COVID than those with male governors (Sergent & Stajkovic, 
2020). In a leader assessment of more than 60,000 leaders in the first phase of 
the COVID-pandemic Zenger and Folkman (2020) found out that also in compa-
nies the leadership effectiveness of women was higher rated than that of men. 

This study will not stick to the emotional aspect of this discussion, but rath-
er wants to give proof whether female leadership is beneficial in times of cri-
sis in terms of return, risk, and performance figures. Contrary to most other 
studies conducted in this field, this study is not looking at gender diversity in 
companies in general but will examine companies with a share of at least 50% 
women in the board of the firm and therefore explore whether women are the 
better leaders in times of crisis.

Literature reviewLiterature review

Previous studies on the effect of gender diverse leadership find mixed effects 
on the firms’ performances. Several studies investigated the impact of gender 
diversity (defined in different ways) for diverse time periods and in different 
regions.
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Some research was conducted regarding the return or performance of com-
panies, other focused on the risk perspective. As there are very different out-
comes, in the following tables the studies are clustered depending on finding 
positive, neutral, or negative effects of gender diversity.

In the following table 1 former research showing a positive relationship of 
female influence on the key figures of companies are summarized.

Table 1. Literature Review: Studies with positive effects of gender diversity

Authors 
and Year of Study

Time  
Period Region Impact Effect  

Determined

Sudeck & Iatridis 
(2014)

2007–2012 Germany Event study for announce-
ments regarding the ap-
pointment of female board 
members

Positive effect on stock prices

Qian (2016) 2011–2014 Asia and the 
Pacific

Incorporation of gender 
diversity in a company

Increase in financial perfor-
mance, but with big cross-
country difference

Rossi, Galasso, & 
Capasso (2017)

2016 Italy Women in key roles Positive influence on perfor-
mance of the companies

Trinh, Pham, Pham 
& Nguyen (2018)

2006–2016 UK Female directors on the 
board of a company

Positive effect on the market 
value of the companies

Valls Martinez & 
Cruz Rambaud 
(2019)

2003–2017 Spain Number of women on board Positive influence on finan-
cial performance of the firms

Fernando, Jain & 
Tripathy (2020)

1992–2015, 
with special 
view at the 
financial 
crisis 2007- 
2009

US Women in top management 
teams

Positive effect on perfor-
mance, which is even strong-
er in times of crisis

Magnanelli, Nasta & 
Raoli (2020)

2011–2016 Italy Women on the corporate 
board

Positive effect on perfor-
mance of the firms

Yang, Riepe, Pull & 
Terjesen (2019)

2002–2008 Norway Number of women on the 
board

Decrease in risk of the firms

Papangkorn, 
Chatjuthamard, 
Jiraporn & 
Chueykamhang 
(2019)

Before and 
during the 
great reces-
sion 2008

US Number of female directors Positive effect during the 
crisis on accounting perfor-
mance

Mohsni, Otchere & 
Shahriar (2021)

2005–2016 27 developing 
Countries

Board gender diversity Positive effect on the perfor-
mance of the firms
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Authors 
and Year of Study

Time  
Period Region Impact Effect  

Determined

Valls Martinez & 
Soriano Román 
(2022)

2015–2019 US Number of women on the 
board

Positive effect on the risk (in 
terms of stock beta)

Achour (2022) 2011–2018 France Number of women on the 
board

Decrease in risk (in terms of 
volatility of stock returns)

S o u r c e : own illustration based on the studies cited in the first column.

However, not all former studies find a positive relationship between female in-
fluence and the key figures of companies. Therefore, in the following table 2 the 
former research is summarized which could neither show a significant positive 
nor a significant negative impact on the companies.

Table 2. Literature Review: Studies with no effects of gender diversity

Authors 
and Year of Study

Time  
Period Region Impact Effect  

Determined

Galluci, D’Amato & 
Santulli (2019)

2008–1012 Italy Women on the board No significant effect on 
performance of the firms

Suhermana, Ra-
madhania, Nazir, 
Zakariad & Witiastu-
tie (2021)

2013–1017 Indonesia Gender diversity No effect on firm 
performance, but female 
CEOs have significant effect 
on the return on assets

Yu and Madison 
(2021)

2012–2020 Meta-analysis Gender diversity in the board Mixed results on the 
financial performance of the 
companies

Loy & Rupertus 
(2022)

2008–2014 13 different 
countries

Number of female board 
members

No effect on long-term stock 
performance of firms

Sila, Gonzalez & 
Hagendorff (2016)

1996–2010 US Gender diversity on the 
boards

No significant effect on 
equity risk

Bruna, Dang, Scotto 
& Ammari (2019)

2006–2010 France Female members on the 
board

No significant effect on the 
risk-taking activities of the 
firms

Valls Martinez & 
Soriano Román 
(2022)

2015–2019 Europe Number of women on the 
board

No effect on risk (in terms of 
stock beta)

S o u r c e : own illustration based on the studies cited in the first column.

Table 1. Literature…
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The reasons for not finding any significant effect may be diverse. For example, 
Suherman et al. (2021) state that most of the Indonesian public companies in-
vestigated in their analysis are controlled by families and therefore probably 
the female directors are not chosen because of their knowledge and expertise 
but rather based on their family relationship with shareholders. 

Finally, there are also studies which figured out a negative relationship of 
women and the key figures of the companies. These are summarized in the fol-
lowing table 3.

Table 3. Literature Review: Studies with negative effects of gender diversity

Authors  
and Year of Study Time Period Region Impact Effect  

Determined

Adams & Ferreira 
(2009)

1996–2003 US Board gender diversity Negative effect on firm 
performance

Yang, Riepe, Pull & 
Terjesen (2019)

2002–2008 Norway Number of women on 
the board

Adverse effect on financial 
performance

Papangkorn, 
Chatjuthamard, 
Jiraporn & 
Chueykamhang 
(2019)

Before 
and during 
the great 
recession 
2008

US Number of female 
directors

Negative effect on performance 
in normal times

Mohsni, Otchere & 
Shahriar (2021)

2005–2016 27 developing 
Countries

Board gender diversity Negative effect on the risk

S o u r c e : own illustration based on the studies cited in the first column.

The number of studies showing a positive relationship is far higher than those 
showing a negative relationship. This may be because of a publication bias 
(studies with negative or no significant effects are published less frequently 
than studies retrieving positive effects) or in fact gender diversification im-
proves a company’s results. None of these studies has found only a negative 
relationship but showed some positive effects as well (therefore most of these 
studies are also listed in table 1). Adams & Ferreira (2009) observed fewer at-
tendance-problems in gender diverse boards but showed a negative effect on 
the performance of the firm. Papangkorn et al. (2019) found a difference be-
tween normal times and times of crisis as well as a difference between the ef-
fect on the accounting performance and the reflection on the stock markets. 
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Also, a difference between the effect on risk and the effect on performance 
could be seen (Mohsni et al., 2021).

Although there are already several studies that have conducted research on 
the role of female leadership, there is still need for more research to be done in 
this area. First, only Sudeck & Iatridis (2014) examined the German stock mar-
ket. Second, only two studies (Fernando et al., 2020; Papangkorn et al., 2019) 
had an eye on a crisis (the great recession respectively the financial crisis). 
Third, there is no study analysing companies with a mainly female board or 
leadership team. 

Thus, to close this research gap, the research question in this study will 
be whether female leadership (in form of at least 50% women on the board of 
a firm) has a positive effect on the key performance indicators of companies in 
times of the COVID-19-crisis.

The research methodology and the course of the research processThe research methodology and the course of the research process

Most of the former studies on gender diversity or female leadership focus on 
accounting figures to measure the performance of a firm (Rossi et al., 2017; 
Yang et al., 2019; Galluci et al., 2019; amongst others). Even when market per-
formance is to be measured, mainly figures as Tobins’Q or Book-to-Market-Val-
ue (which are also – at least partly - based on accounting figures) are used. 
Against this in this study performance will be understood as financial per-
formance based on stock price development. Other studies (Sudeck & Iatridis, 
2014) focus on the event of announcing a new female member to the board and 
therefore examine the short-term effect of gender diversity on boards, but do 
not examine the effects on the stock price on the longer run.

Additionally, previous studies took as measure for gender diversity that 
there is at least one woman in the board or a certain percentage of female rep-
resentatives in the management. As the presence of one woman in the manage-
ment team cannot be evaluated as female leadership, in this study a different 
approach should be used to evaluate effects of female leadership. Therefore, 
companies with at least 50% women on the board are looked at to evaluate the 
effects of female leadership for firms listed on the German Stock Exchange. It is 
important to note that Germany has a two-tier board system and therefore the 
board is separated into a management and a supervisory board, whereas inter-
nationally the one-tier board system is common (Hopt, 2022).
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To select the female managed companies, the Refinitiv Eikon Database was 
used. Applying its screening tool, all companies with their respective head-
quarter in Germany and being listed for trading on the German Stock Exchange 
were filtered regarding having at least 50% females on the board. This filter 
figured out 10 companies, which were classified as “female managed”. For all 
the companies resulting from this search, it was doublechecked via company 
information given on the internet whether on 31 of December 2022 the situa-
tion still was that the members of the board (due to the two-tier board system 
meaning executive board and / or supervisory board) were at least 50% fe-
male. This additional research rejected the criterion to be mainly female man-
aged for one of the companies and resulted in 9 companies with a share of at 
least 50% women in the executive and / or advisory board. Two of these com-
panies (Gigaset AG and Evotec SE) have at least 50% women in the superviso-
ry board but only men in the executive board. Therefore, both companies were 
excluded from this study, as they cannot be classified as female managed with-
out having at least one woman in the executive board. Additionally, the Hoftex 
Group AG was excluded from this study because of very rare trading activities 
during the last six years, so it would not have been possible to calculate reliable 
key figures for the financial performance on the stock market.

Therefore, remaining for this study were 6 companies, which are described 
in more detail in the following table 4.

Table 4. Female managed companies considered in this study

Name of Company Business Field Location  
of Headquarter

CEWE Stiftung & Co. KGaA Photo processing services Oldenburg

Covestro AG Manufacturing of polymer materials Leverkusen

Fuchs Petrolub SE Development, production and supply of lubricants and 
related products for industry

Mannheim

HORNBACH Holding AG & 
Co KGaA

Holding company of the Hornbach Group, whose subsidia-
ries are engaged in the building trade, building component 
manufacture and construction industries.

Bornheim

MorphoSys AG Global commercial-stage biopharmaceutical company Planegg

Zalando SE Online shoes and fashion retailer Berlin

S o u r c e : own study based the Refinitiv Eikon Database as well as public available company in-
formation (References: See Online Sources).
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The financial performance of these female managed companies will be com-
pared to the DAX, which will be used as a proxy for mainly male managed com-
panies. To allow a direct comparison of key figures for female managed compa-
nies and the DAX, based on the 6 female managed companies an index will be 
created. This index for female managed companies will be named FCX. For com-
parability reasons with the DAX this index FCX will also be calculated as Laspe-
yres Index using the following formula and basing the weights of the individual 
companies on the market value of the free float:
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 is the 
stock price of company j at day 0.

Market data and daily stock returns are retrieved from the Refinitiv Data-
stream database. All data is chosen to include capital measures such as divi-
dends and therefore show the total return of the stocks as well as of the DAX.

To examine the financial performance of the companies in terms of the FCX 
and to compare them with the results from the German DAX the following key 
figures will be calculated and analysed: Return as well as risk (in terms of vola-
tility, Beta, Maximum One-Day-Loss and Value at Risk) and also the Sharpe-Ra-
tio as combination of return and risk and therefore showing the performance 
of an investment. 

Accounting measures, such as return-on-equity or Tobin’s Q, which are of-
ten used to measure a firm’s performance, will not be considered as they are 
based on accounting numbers at a single point in time and therefore are not 
suitable to analyse the development over a certain period or the performance 
on the stock market.

All financial key figures will be examined over 6 years from 2017 to 2022, 
which is a three-year period before the Covid-pandemic and a three-year pe-
riod after the start in the beginning of 2020. This enables to show the effects 
of the crises in comparison to the rather “normal” times before and after and 
therefore how the crisis was managed from the shareholders’ point of view. As 
the stock markets recovered quite fast from the COVID-crash in 2020, the year 
2020 will be considered as the year of the crisis, whereas the years 2021 and 
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2022 will be taken as “normal” years. This perspective only applies to the per-
spective looking at the stock price development, as it is well known that the 
COVID-pandemic was not over at the end of 2020.

Obviously the first aspect shareholders evaluate is the return of their com-
pany. Return in terms of a stock-listed firm is the increase in the share price (as 
adjusted share prices are used, changes in share price also include all effects 
from capital measures such as e.g., dividends or stock splits). Due to their time 
additivity, returns will be calculated as continuous returns using.

 

“normal” times before and after and therefore how the crisis was managed from the 

shareholders’ point of view. As the stock markets recovered quite fast from the COVID-

crash in 2020, the year 2020 will be considered as the year of the crisis, whereas the years 

2021 and 2022 will be taken as “normal” years. This perspective only applies to the 

perspective looking at the stock price development, as it is well known that the COVID-

pandemic was not over at the end of 2020. 

Obviously the first aspect shareholders evaluate is the return of their company. Return in 

terms of a stock-listed firm is the increase in the share price (as adjusted share prices are 

used, changes in share price also include all effects from capital measures such as e.g., 

dividends or stock splits). Due to their time additivity, returns will be calculated as 

continuous returns using. 

𝑟𝑟�,� � ln� ��,�
����,�

�  (2) 

Where: 𝑟𝑟�,�  is the continuous return for asset i at time t, 𝑝𝑝�,�  is the stock price for asset i at 

time t and  𝑝𝑝���,� is the stock price for asset i at time t-1. 

As return cannot be evaluated without taking the risk perspective into account, also 

several risk measures will be calculated and compared. First, as this is the most common risk 

indicator when talking about stock prices, the volatility in terms of standard deviation will 

be calculated, using: 

𝜎𝜎� � � �
��� ∙ ∑ �𝑟𝑟�,� � 𝜇𝜇�������   (3) 

Where: 𝜎𝜎�  is the volatility (=standard deviation) of asset i, 𝑇𝑇 reflects the number of 

observations, 𝑟𝑟�,�  is the return for asset i at time t and  𝜇𝜇� is the mean value of returns for 

asset i. As the volatility calculation is based on daily stock returns, this also results in the 

daily volatility. To be able to analyse all financial figures per year, volatility must be 

annualised using: 

𝜎𝜎�.�.�. �  𝜎𝜎� ∙ �𝑁𝑁�.�.  �4� 
with 𝜎𝜎�.�.�. being the volatility of asset i per year, 𝜎𝜎� is the daily volatility of asset i and 

𝑁𝑁�.�. is the number of trading days in the respective year. 

Afterwards, risk will be separated into its systematic and its idiosyncratic part. As 

idiosyncratic risk can be eliminated by diversification it should not be a big issue for an 

investor. Systematic risk on the other hand, must be compensated by a higher return to 

investors and therefore affects the cost of capital for the company. Systematic risk can be 

 (2)

Where: rt,i is the continuous return for asset i at time t, pt,i  is the stock price for 
asset i at time t and   is the stock price for asset i at time t-1.

As return cannot be evaluated without taking the risk perspective into account, 
also several risk measures will be calculated and compared. First, as this is the 
most common risk indicator when talking about stock prices, the volatility in 
terms of standard deviation will be calculated, using:

 

“normal” times before and after and therefore how the crisis was managed from the 

shareholders’ point of view. As the stock markets recovered quite fast from the COVID-

crash in 2020, the year 2020 will be considered as the year of the crisis, whereas the years 

2021 and 2022 will be taken as “normal” years. This perspective only applies to the 

perspective looking at the stock price development, as it is well known that the COVID-

pandemic was not over at the end of 2020. 

Obviously the first aspect shareholders evaluate is the return of their company. Return in 

terms of a stock-listed firm is the increase in the share price (as adjusted share prices are 

used, changes in share price also include all effects from capital measures such as e.g., 

dividends or stock splits). Due to their time additivity, returns will be calculated as 

continuous returns using. 

𝑟𝑟�,� � ln� ��,�
����,�

�  (2) 

Where: 𝑟𝑟�,�  is the continuous return for asset i at time t, 𝑝𝑝�,�  is the stock price for asset i at 

time t and  𝑝𝑝���,� is the stock price for asset i at time t-1. 

As return cannot be evaluated without taking the risk perspective into account, also 

several risk measures will be calculated and compared. First, as this is the most common risk 

indicator when talking about stock prices, the volatility in terms of standard deviation will 

be calculated, using: 

𝜎𝜎� � � �
��� ∙ ∑ �𝑟𝑟�,� � 𝜇𝜇�������   (3) 

Where: 𝜎𝜎�  is the volatility (=standard deviation) of asset i, 𝑇𝑇 reflects the number of 

observations, 𝑟𝑟�,�  is the return for asset i at time t and  𝜇𝜇� is the mean value of returns for 

asset i. As the volatility calculation is based on daily stock returns, this also results in the 

daily volatility. To be able to analyse all financial figures per year, volatility must be 

annualised using: 

𝜎𝜎�.�.�. �  𝜎𝜎� ∙ �𝑁𝑁�.�.  �4� 
with 𝜎𝜎�.�.�. being the volatility of asset i per year, 𝜎𝜎� is the daily volatility of asset i and 

𝑁𝑁�.�. is the number of trading days in the respective year. 

Afterwards, risk will be separated into its systematic and its idiosyncratic part. As 

idiosyncratic risk can be eliminated by diversification it should not be a big issue for an 

investor. Systematic risk on the other hand, must be compensated by a higher return to 

investors and therefore affects the cost of capital for the company. Systematic risk can be 

 
(3)

Where: σi is the volatility (=standard deviation) of asset i, T reflects the number 
of observations, rt,i is the return for asset i at time t and μi is the mean value of 
returns for asset i. As the volatility calculation is based on daily stock returns, 
this also results in the daily volatility. To be able to analyse all financial figures 
per year, volatility must be annualised using:

 

“normal” times before and after and therefore how the crisis was managed from the 

shareholders’ point of view. As the stock markets recovered quite fast from the COVID-

crash in 2020, the year 2020 will be considered as the year of the crisis, whereas the years 

2021 and 2022 will be taken as “normal” years. This perspective only applies to the 

perspective looking at the stock price development, as it is well known that the COVID-

pandemic was not over at the end of 2020. 

Obviously the first aspect shareholders evaluate is the return of their company. Return in 

terms of a stock-listed firm is the increase in the share price (as adjusted share prices are 

used, changes in share price also include all effects from capital measures such as e.g., 

dividends or stock splits). Due to their time additivity, returns will be calculated as 

continuous returns using. 

𝑟𝑟�,� � ln� ��,�
����,�

�  (2) 

Where: 𝑟𝑟�,�  is the continuous return for asset i at time t, 𝑝𝑝�,�  is the stock price for asset i at 

time t and  𝑝𝑝���,� is the stock price for asset i at time t-1. 

As return cannot be evaluated without taking the risk perspective into account, also 

several risk measures will be calculated and compared. First, as this is the most common risk 

indicator when talking about stock prices, the volatility in terms of standard deviation will 

be calculated, using: 

𝜎𝜎� � � �
��� ∙ ∑ �𝑟𝑟�,� � 𝜇𝜇�������   (3) 

Where: 𝜎𝜎�  is the volatility (=standard deviation) of asset i, 𝑇𝑇 reflects the number of 

observations, 𝑟𝑟�,�  is the return for asset i at time t and  𝜇𝜇� is the mean value of returns for 

asset i. As the volatility calculation is based on daily stock returns, this also results in the 

daily volatility. To be able to analyse all financial figures per year, volatility must be 

annualised using: 

𝜎𝜎�.�.�. �  𝜎𝜎� ∙ �𝑁𝑁�.�.  �4� 
with 𝜎𝜎�.�.�. being the volatility of asset i per year, 𝜎𝜎� is the daily volatility of asset i and 

𝑁𝑁�.�. is the number of trading days in the respective year. 

Afterwards, risk will be separated into its systematic and its idiosyncratic part. As 

idiosyncratic risk can be eliminated by diversification it should not be a big issue for an 

investor. Systematic risk on the other hand, must be compensated by a higher return to 

investors and therefore affects the cost of capital for the company. Systematic risk can be 

 (4)

with σi.p.a. being the volatility of asset i per year, σi is the daily volatility of asset 
i and Np.a. is the number of trading days in the respective year.

Afterwards, risk will be separated into its systematic and its idiosyncratic part. 
As idiosyncratic risk can be eliminated by diversification it should not be a big 
issue for an investor. Systematic risk on the other hand, must be compensated 



    Tanja Sinha8888

by a higher return to investors and therefore affects the cost of capital for the 
company. Systematic risk can be measured by beta, which gives the correlation 
between the return of an individual stock and the market return. Beta can be 
measured as:
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Where: VaRi is the Value at Risk of asset i, Vi represents the market value of as-
set i, σi is the standard deviation of asset i and L(α) is the fractile of the standard 
normal distribution, set by the confidence level (1 – α).
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Finally, to evaluate the performance of a certain asset it is necessary to put 
its return in relation to its risk. To understand an investment’s return com-
pared to its risk the Sharpe-Ratio is well-suited (Sharpe, 1966). The Sharpe-
Ratio can be calculated as follows:
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with SRi being the Sharpe-Ratio of asset i, μi is the mean value of returns for as-
set i, rf is the risk-free interest rate and σi is the volatility (=standard deviation) 
of asset i.

As an approximation for the risk-free interest rate usually the Euribor is used. 
As the time frame for this study coincides with the low or even negative risk 
phase (with the interest level starting to turn in the second half of the year 
2022) the risk-free interest rate in this analysis will be approximated by zero.

AssumptionsAssumptions

In this study normal distribution was assumed for the firms’ returns as well as 
for the DAX returns. This assumption is based on comparisons of histograms 
of daily returns, which showed a picture being close to a normal distribution.

The proxy for the market used in this study was the CDAX. This is because 
the CDAX represents all German shares across Prime Standard and Gener-
al Standard. As these are the most important market segments of the Frank-
furt Stock Exchange it should be an appropriate approximation for the German 
stocks traded. 

For the risk-free interest rate, it was assumed that this was 0.00%. Due 
to the low-risk phase – and partially having negative interest rates in the ex-
amined time frame – this assumption seems reasonable. Nevertheless, as all 
financial figures are compared for two indices for the same time periods, 
a change in the risk-free interest rate would only result in a change of the ab-
solute numbers, but not in any changes in the relations and therefore in the in-
terpretations.



    Tanja Sinha9090

The Outcome Of The Research ProcessThe Outcome Of The Research Process

In the following section the results for the financial figures will be described 
and discussed. All key figures were calculated for the FCX (German index for 
the female managed companies) as well as for the DAX (German Stock index) as 
a proxy for male managed companies for the years 2017 to 2022. Therefore, the 
effect of the COVID 19-crisis in year 2020 can be analysed.

First, the returns for each year are shown in table 5.

Table 5. Return per year 

Year FCX DAX

2017 25.64% 11.79%

2018 -48.16% -20.16%

2019 29.06% 22.69%

2020 23.15% 3.48%

2021 -13.24% 14.66%

2022 -52.75% -13.18%

S o u r c e : own study based on data from Refinitiv.

In the years before the crisis the female managed companies summarised in 
the FCX were able to achieve a higher return in good years and suffered a high-
er loss in the bad year 2018 compared to the DAX. In the year 2020, the year of 
the COVID-19 crisis, the FCX achieved a return of 23.15% compared to 3.48% 
generated by the DAX, which is more than 660% of the DAX-return. From 2019 
to 2020 the return of the FCX dropped by almost 6%, whereas the return of the 
DAX declined by more than 19%. Despite the FCX achieved such a positive re-
turn in the year 2020, in both years after the crisis the companies in this index 
occurred losses and showed far worse returns than the DAX. 

As return cannot be evaluated on its own, in the following sections also the 
risk should be evaluated. To start this assessment, in table 6 the volatility per 
year (based on daily returns) is shown for the years 2017 to 2022.
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Table 6. Volatility per year

Year FCX DAX

2017 17.77% 10.59%

2018 23.93% 15.52%

2019 22.80% 13.97%

2020 33.43% 33.34%

2021 19.22% 14.47%

2022 35.83% 23.47%

S o u r c e : own study based on data from Refinitiv.

The volatility figures show that in all years the FCX has a higher volatility than 
the DAX. But in the year of the crisis, 2020, both numbers are almost matching. 
Also, the increase in volatility from 2019 to 2020 is only 10.6% for the FCX com-
pared to 19.4% for the DAX. So, the DAX much more increased its risk in terms 
of volatility through the crisis. In the years following the crisis, the DAX again 
showed a lower volatility and therefore a lower risk compared to the FCX.

As volatility gives information on the risk in terms of fluctuation around the 
expected value, it is sensible to additionally consider Beta as a risk measure for 
the systematic risk of an investment compared to the market.

Table 7. Beta

Year FCX DAX

2017 0.994 1.045

2018 1.173 1.017

2019 1.235 1.013

2020 0.807 1.054

2021 0.844 1.035

2022 1.202 0.986

S o u r c e : own study based on data from Refinitiv.
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The Betas given in table 7 are based on the CDAX as proxy for the market and 
therefore show the risk of both indices in relationship to the CDAX. The Betas in 
some years confirm the results received from analysing the volatility, whereas 
in others the show a different picture. In 2017 the Beta stated a lower risk for 
the FCX than for the DAX, with the FCX haven even a lower risk than the mar-
ket. For the years 2018 and 2019 the higher volatility risk of FCX compared to 
DAX is also stated in the Beta and so in relation to the market. In the year 2020, 
when the COVID-crisis started, FCX’s Beta again was below 1, showing a lower 
risk than the market, whereas the Beta for the DAX stayed above 1. Deviating 
from the volatility figures in 2021 Beta for FCX remained lower than the mar-
ket, but slightly increased, whereas the Beta for the DAX decreased (but was 
still higher than the market). For year 2022 the results from the volatility fig-
ures are confirmed as risk for FCX heavily increases.

To evaluate the extent of loss on a single trading day the Maximum One-Day-
Loss is considered in the following table 8.

Table 8. Maximum One-Day-Loss

Year FCX DAX

2017 -3.81% -1.84%

2018 -7.35% -3.54%

2019 -4.12% -3.16%

2020 -8.58% -13.05%

2021 -3.49% -4.24%

2022 -8.04% -4.51%

S o u r c e : own study based on data from Refinitiv.

In the years 2017 to 2019 the Maximum One-day-loss is higher for the FCX than 
for the DAX in all three years and therefore also in the (from a return perspec-
tive) good years 2017 and 2019. But for the year 2020 the effect is the same as 
seen before: FCX is better able to manage the crisis than DAX as the Maximum 
One-day-loss in this year for the FCX is only about 65% of the amount of the 
DAX. Remarkably to note is that also in the year 2021, the year following the 
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COVID-crisis, the Maximum One-Day-Loss for the FCX is -3.49% and thus be-
low the one for the DAX, which is -4.24%. However, it must be noted that return 
shows an average result for the whole year, whereas the Maximum One-Day-
Loss marks the development on one single day.

Table 9. Value at Risk 

Year FCX DAX

2017 -4,117.63 EUR -2,454.74 EUR

2018 -5,554.75 EUR -3,604.13 EUR

2019 -5,292.52 EUR -3,244.19 EUR

2020 -7,713.91 EUR -7,694.73 EUR

2021 -4,425.94 EUR -3,333.95 EUR

2022 -8,219.66 EUR -5,384.54 EUR

S o u r c e : own study based on data from Refinitiv.

To complete the risk investigation the Value at Risk is calculated for both indi-
ces and presented in table 9. This calculation was based on an assumed invest-
ment of 100,000 EUR, a holding period of 5 days and a confidence level of 5%. 
Remarkably, for all years examined in this study the Value at Risk for the FCX is 
higher than for the DAX, which is consistent to the volatility figures, which are 
higher for the FCX than for the DAX in all years, too. But the increase in Value at 
risk in the year 2020 compared to the year 2019 for the FCX is only 146% com-
pared to 237% for the DAX. This again shows the higher resilience of the FCX in 
this crisis. In the years after 2020 the Value at Risk confirms the results from 
the volatility analysis and shows a higher risk for the FCX in relation to the DAX. 
The synchronous results for volatility and Value at Risk are a compelling con-
sequence from the calculation of the Value at Risk figures using the variance-
covariance-approach.

To combine the return and the risk the performance in terms of the Sharpe 
Ratio, this key figure will be investigated to conclude this analysis.
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Table 10. Sharpe Ratio

Year FCX DAX

2017 144.25% 111.28%

2018 -201.30% -129.87%

2019 127.47% 162.40%

2020 69.25% 10.45%

2021 -68.92% 101.28%

2022 -147.24% -56.15%

S o u r c e : own study based on data from Refinitiv.

As shown in table 10, the performance of both indices measured by the Shar-
pe Ratio shows a similar picture as the return figures. In the years before the 
COVID-crisis the FCX indicates higher fluctuations: Higher Sharpe Ratios in 
successful years, a lower one in the bad year 2018. As well as the return in 
the year 2020 the Sharpe Ratio for the FCX exceeded the DAX by about 660%, 
which is the same range as the return. This is because of the low interest rate 
phase the riskless interest rate was assumed to be 0% p.a. and the volatility of 
FCX and DAX almost matched. Consequently, the relation must be the same as 
for the returns. In the years following the crisis the FCX was not able to keep 
the good performance of 2020 and achieved worse, and even negative, results 
than the DAX.

Final conclusions and discussionFinal conclusions and discussion

To answer the question of research, this study investigated the performance 
of firms with mainly female members on the board before and during the time 
of the COVID-19 crisis. Therefore, the FCX-index was conducted from the com-
panies with at least 50% women on the board, having their respective head-
quarter in Germany and being traded on the Frankfurt Stock Exchange. Sub-
sequently, key figures regarding return, risk and performance were calculated 
and compared to the results for the DAX as a proxy for mainly male managed 
companies.
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The results show that from a return perspective in the years before the cri-
sis the FCX achieved – compared to the DAX - higher returns in the good years 
2017 and 2019 and a worse return in the bad year 2018. In the year of the crisis 
the FCX had a much higher return, whereas in the years afterwards the results 
were much worse.

From a risk perspective the figures show that the FCX shows a higher risk 
in normal times, whereas in the year of the pandemic 2020, the risk is compa-
rably lower than measured by the DAX. Only the Betas show (except in 2022) 
lower values for the FCX than for the DAX, with the Betas of the FCX even show-
ing a lower risk than the market (for which in this study the CDAX was used as 
a proxy).

The Sharpe Ratio as performance measure confirms the results of the re-
turn and risk analysis and shows the FCX to be superior to the DAX in the year 
of the crisis as well as lower values in most other years. 

The results in the normal years contrast with the statements that women 
are considered to be more risk-averse than men respectively that men have 
a higher risk-taking behavior (Byrnes, Miller & Schafer 1999). But as this is de-
rived of an analysis of the population in total, it could be an explanation that 
women must adapt to male behaviors to get promoted to leading positions in 
a firm. This was also figured out by Adams & Funk (2012) in examining the 
risk-aversion of directors.

The results of this study are in line with the findings of Papangkorn et al. 
(2019), as they also found a negative relationship between female directors and 
performance, but during the crisis the female directors had a positive effect on 
the performance. Additionally, Fernando et al. (2020) found this positive effect 
of female leaders on the performance during the financial crisis.

For sure there is still much more research to be done on this topic. A weak-
ness of this study is the very small number of firms that was analysed, so it 
would be sensible to conduct a study based on international data to include 
more female managed companies. Then it must be pointed out that the DAX is 
an index consisting of 40 companies (which have a higher market capitalization 
than the companies in the FCX), so it is possible to have some bias through the 
higher diversification. And it must be mentioned that one of the female man-
aged firms (Covestro) is also included in the DAX. Despite it has the lowest mar-
ket capitalization within the DAX, Covestro is therefore included in both indices.
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Besides including a higher number of female managed companies, it would 
be worth to look at the statistical correlation between performance and mainly 
female boards using some regression analysis.
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