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Abstract 

  

The COVID-19 crisis is an independent shock that generates a rare opportunity to 

study how markets and firms react in a short span of time. Although previous research 

has shown a positive relationship between stock returns and sustainable practices during 

the pandemic (Bloomberg, 2020), it has not considered how those practices impact other 

environmental, social and governance (ESG) outcomes. Corporate sustainable practices 

could be a competitive advantage that enhance performance during a crisis, thus aligning 

sustainable development and shareholder value (Hart & Milstein, 2003).  

I investigated how the COVID-19 crisis has differentially affected sustainable and 

less sustainable companies by exploring a wide scope of outcomes, including operating 

profit margin, market capitalization, employment, CO2 emissions, and controversies. I 

hypothesized three relevant associations: the COVID-19 crisis had a direct negative 

effect on firm performance during 2020; ESG leaders had a better performance than their 

counterparts on the outcomes studied pre-COVID-19 crisis; and sustainable practices of 

ESG leaders moderated the negative effects of the pandemic on firm performance. 

I compared the performance of companies with higher levels of sustainable practices 

(ESG leaders) and lower levels (ESG laggards), based on their scores in the Thomson 

Reuters Eikon Refinitiv ESG Ratings databases. I used a Differences-in-Differences 

approach and a panel dataset of more than 9,000 companies and 11 years. To test my 

hypotheses, I conducted multiple regression analysis with industry fixed-effects. 



My empirical results confirmed that sustainable firms were able to ameliorate the 

negative impacts of the COVID-19 crisis in selected outcomes. While sustainability 

practices did serve as a buffer against the COVID-19 losses in operating profit margin, 

they aggravated the decreases in market cap brought by the crisis. Both financial effects 

dissipated over time. While the study was not able to detect a statistically significant 

moderating effect of ESG practices on employment levels, the magnitude of the 

estimated parameter is substantial, completely offsetting the negative effects of the crisis. 

On the other hand, the moderating effect of ESG practices on CO2 emissions was not 

statistically significant and did not have a substantive magnitude. Finally, the reduction in 

controversies that characterized the whole market was even stronger for ESG leaders. 

As an additional analysis, I developed a case study for a particular sustainability 

practice: board gender diversity, which is recognized as a tool to enhance firm’s value 

and performance by adding new skills and views (Carter et al., 2003). The data showed 

that companies with more diverse boards were able to ameliorate the effects of the 

pandemic in their employment levels and were able to achieve a higher reduction on their 

CO2 emissions than companies with less diverse boards.  

This study contributes to the existing literature by adding evidence on non-

financial outcomes in times of crisis, by focusing on the interaction of three variables 

(ESG practices, COVID-19, and the outcome), and by expanding the analysis to specific 

sustainable practices, such as board gender diversity. Robust evidence on the effects on 

sustainability practices on financial and non-financial outcomes could be of interest to 

multiple stakeholders, including the private sector, investors, and the public sector, facing 

the ongoing crisis or a future one.  
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Chapter I 

Introduction 

 

Corporations have experienced a global shift towards adopting better sustainable 

practices and environmental, social and governance (ESG) standards. In theory, these 

better practices would decrease the firm’s exposure to risks (Porter & Kramer, 2006). 

However, the scope of the risks that are prevented are not clearly determined and have 

not been systematically studied. 

The premise that sustainable practices will help improve corporate performance 

and resilience during periods of crisis is based on the belief that ESG activities help to 

build social capital and trust in the firm, and that these stakeholder relationships remain 

loyal throughout a crisis. Then, corporate sustainability could be a competitive advantage 

that results in a better performance during a crisis, thus aligning sustainable development 

and shareholder value (Hart & Milstein, 2003). Organizational resilience through 

sustainable practices could help mitigate crises and bounce back from shocks. 

Although previous research has shown a positive relationship between stock 

returns and ESG practices during the COVID-19 pandemic (Bloomberg, 2020; McKinsey 

& Company, 2020), it has not considered how those practices impact other important 

economic, social and governance outcomes. This omission is particularly glaring when
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working under a sustainability perspective, which points to non-financial outcomes being 

substantial for a company’s long-term performance. 

 

Research Significance and Objectives 

This study evaluated whether more sustainable companies are better prepared to 

deal with global risks. I investigated whether the negative impacts of the COVID-19 

crisis on a wide range of outcomes are moderated by ESG practices. 

My thesis focused on the COVID-19 crisis as an example of how an unexpected, 

worldwide disaster can differentially affect sustainable and less sustainable companies. 

The COVID-19 crisis is especially appropriate for this type of inquiry. First, being a 

health crisis, rather than a financial or environmental crisis, implies that it is completely 

exogenous to the behavior of the firms and the economy, making it suitable to be studied 

as an independent shock. According to a ranking of potential disasters made just before 

its onset, an infectious crisis was completely out of the radar for key market decision 

makers. Second, the extremely low frequency of worldwide pandemics makes them 

representative of low probability (tail) events. Third, the unique swiftness of the 

awareness about the COVID-19 generated a rare possibility to study how markets and 

firms react in a short span of time (Ramelli & Wagner, 2020). 

My main objective was to study whether companies with higher ESG scores pre-

crisis have outperformed their counterparts during the COVID-19 recession in selected 

outcomes, including financial performance (market capitalization and operating profit 

margin), social performance (employment), environmental performance (CO2 

emissions), and reputational performance (controversies). 
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This study contributes to the existing literature in several ways: 

• First, despite the abundant evidence discussing sustainable firm performance in 

terms of financial metrics, there is little research exploring non-financial 

performance. I filled this gap by studying not only financial outcomes, but also 

social, environmental, and reputational outcomes. For instance, the unprecedented 

COVID-19 crisis has had major impacts on global labor markets, setting a record 

high in unemployment level in the United States in April 2020. No study of which 

I am aware has examined whether more sustainable firms responded to the crisis 

in a better way than others. 

• Second, previous evidence on the performance of sustainable firms in a context of 

a global crisis is inconclusive and have reported mixed results. Global crises are 

particularly challenging to study because there is no variation across firms, 

neglecting the possibility of having a clean comparison group available. Thus, a 

more promising line of research is to study ways to contain the negative effects of 

the crises. Relatively few studies have explored how ESG practices moderate the 

impacts of global crises on outcomes. This study extended the current literature 

by finding statistically significant results of how the effects of the COVID-19 

crisis has been moderated by the firms’ ESG practices. 

• Third, sustainable practices are relevant intangible assets, but there is little 

research exploring quantitatively the types of practices that are most effective in 

immunizing the firms against risks, including those that a firm faces in time of 

crisis. I contributed to fill this gap by exploring not only the firm’s aggregated 
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ESG scores, but also ten relevant ESG categories that could help understand 

better the mechanisms that drive the impact. 

• Fourth, within the wide range of possible sustainability drivers, corporate board 

gender diversity is an interesting stream of research. Many studies claim that a 

more balanced board could have a positive impact on corporate financial 

performance, but the effect on non-financial outcomes is still underexplored. 

Accordingly, I developed a case study to explore the effect of women on boards 

on financial, social, environmental, and reputational outcomes moderated by the 

COVID-19 crisis. 

This study offers practical evidence that could be of value to both the private and 

public sectors. An increasing number of firms have adopted sustainability practices, 

while an increasing number of investors are integrating ESG performance data in their 

capital allocation decisions (Serafeim, 2015). The generation of knowledge clarifying the 

effects on sustainability practices on financial and non-financial outcomes could be of 

interest to investors that are seeking long-term value creation. The results of this study 

provide information to stakeholders about the effectiveness of sustainable business 

practices and policy responses for firms facing the ongoing crisis or a future one. 

 

Background 

I first present the general effects of the COVID-19 pandemic on the business 

sector worldwide. Then, I introduce the concept of corporate sustainability and describe 

how the adoption of ESG practices has impact on a firm’s risk management approach. I 

follow with a discussion on how ESG ratings provide a measurement of a firm’s 
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sustainability quality. I present evidence regarding the performance of sustainable firms, 

including a revision of relevant empirical studies, and the link between a firm’s ESG 

practices and its performance during a crisis, and particularly, the COVID-19 crisis. 

 

Impact of the COVID-19 Crisis on Firms 

The COVID-19 pandemic is a health and global crisis, resulting in an 

unprecedented shock to the private sector. It has imposed multiple restrictions to mobility 

and economic activity, bringing increased transaction costs and limited cross-country 

trade. At the same time, the crisis could lead to positive changes on firms, such as 

improved digital technologies or increased competition, bringing higher productivity 

growth and better resource allocation. 

In the short term, direct evidence using surveys has documented severe impacts 

on revenue loss, business closures, mass layoffs, and liquidity on small businesses (Bartik 

et al., 2020). The World Bank Group implemented a survey in 51 countries covering 

more than 100,000 businesses. The review confirmed that the shock has been severe and 

widespread across firms, with persistent negative impacts on sales. There was an 

employment adjustment in response to the crisis by 57% of the firms, mainly on the 

intensive margin, which includes leave of absence and reduction in hours, and with only 

19% of the firms laying off workers (Apedo-Amah et al., 2020). This is consistent with 

the literature in labor market flows, suggesting that an adverse shock has minor effects on 

established employment relationships (Hall, 2005). 
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Corporate Sustainability 

Corporate sustainability or corporate social responsibility (CSR) refers to 

“corporate activities that proactively seek to contribute to sustainability equilibria, 

including the economic, environmental and social dimensions of today, as well as their 

interrelations within and throughout the time dimension, while addressing the company’s 

systems, i.e., operations and production, management and strategy, organizational 

systems, procurement and marketing, and assessment and communication, as well as with 

its stakeholders” (Lozano, 2013, p. 33). 

Intangible assets such as intellectual capital, corporate governance and 

stakeholder loyalty have become ever-increasing components of corporate worth. These 

involve ESG practices and cultures which affect a firm’s long-term value but are hard to 

quantify. Sustainable firms integrate ESG issues into their risk assessment through a 

materiality process that identifies potential ESG risks and opportunities. For instance, 

having strong corporate governance reduces reputational risk and promotes 

accountability and transparency. As another example, failing to take care of employees is 

one of the largest social risks (Bryan, 2020). Among the ESG supply-chain risks, 

environmental risks originating from the firm’s activities are the most important 

(Giannakis & Papadopoulos, 2016). There is little research exploring quantitatively the 

types of risks that sustainability practices can ameliorate, including those that a firm faces 

in time of crisis. 

 



 

7 

ESG Ratings as a Proxy for Firm's Sustainability Quality 

The financial market is paying growing attention to corporate sustainability, so it 

has been gaining momentum (see Figure 1). Socially responsible investors are demanding 

non-financial information, so more than 500 ESG ratings have emerged in response 

(Avetisyan & Hockerts, 2016). Among others, Thomson Reuters, Bloomberg, and the 

Morgan Stanley Capital Index (MSCI), provide information on sustainability disclosure 

using ESG scores. 

A good approximation of a firm’s sustainability quality is the ESG Score provided 

by Thomson Reuters Refinitiv ESG Ratings. Investors prefer this rating for its raw data 

(Wong et al., 2020). All ESG ratings are subject to biases in the sense that the score 

might not be an appropriate measurement of the real level of sustainability of the firm. 

Particularly, ratings could bias towards companies with higher market capitalization and 

regions with higher ESG disclosure and regulatory requirements. The Refinitiv ratings 

follow a rigorous methodology that attempts to reduce those potential biases. For 

example, by using an important component of publicly available information. Refinitiv is 

based on company-reported data. It is a common practice that companies disclose their 

sustainability activities through their annual integrated reports or stand-alone 

sustainability reports to inform investors and other stakeholders. In line with signaling 

theory, there is a significant positive link between the information disclosed and actual 

sustainability performance, as measured by third-party ratings (e.g., Bloomberg ESG 

Ratings and Dow Jones Sustainabilty Index) (Papoutsi, 2020). 
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Figure 1. Global spending on ESG data 2016-2021. 

 

Spending continues to increase rapidly, as customer demand becomes more sophisticated 

(Opimas, 2020) 

 

Refinitiv offers one of the most comprehensive ESG databases in the industry, 

covering over 70% of the global market cap, across more than 450 different ESG metrics. 

Refinitiv ESG Scores are data-driven, accounting for the most material industry metrics, 

minimizing firm size and transparency biases. It provides a combined ESG Score 

comprising ten categories (see description in Chapter II, and Table 1). Category scores 

are benchmarked against the Refinitiv Business Classifications for all environmental and 

social categories, while governance categories are benchmarked against country of 

incorporation (Refinitiv, 2021). 

The general term “ESG driver” encompasses a range of potential measurements 

for firms’ sustainable practices. These can be as specific as the percentage of women in 

the board or as general as the total ESG score of the firm, as ranked by Thomson’s 

Reuters Refinitiv. 
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Performance of Sustainable Firms 

Empirical identification of the effect of corporate sustainability on firm 

performance is challenging. Corporate sustainability is a broadly defined concept, which 

complicates its measurement. Existing studies have used ESG scores from widely 

accepted ESG ratings as proxy for the quality of corporate sustainability of a firm. 

Although the different studies acknowledge that ESG scores potentially suffer from 

endogeneity (for example, because of potential shared unobservable factors determining 

the scores and the outcomes), it is possible to identify how the effects of a crisis differ by 

ESG scores if they are kept fixed (Lins et al., 2017).  

There is an evolving body of research investigating how companies are affected 

by the adoption of more sustainable practices. The neoclassical economic theory suggests 

that sustainable practices would raise a firm’s costs, creating a competitive disadvantage 

(Friedman, 1970; Jensen, 2002). On the other hand, the stakeholder theory suggests that 

effective management of stakeholder relationships may improve firm's reputation and 

mitigate negative regulations (Jensen, 2002; Serafeim, 2015). Moreover, engaging in 

sustainable practices could be value-enhancing due to the hypothesis that well-governed 

firms can achieve both higher profits and better social conditions (Ferrel et al., 2016). 

 

Financial performance. Previous studies have debated of whether corporate sustainability 

activities are beneficial. A meta-analysis by Friede et al. (2015) aggregated findings from 

most academic studies between 1970-2014, including secondary reviews covering 2,200 

primary studies assessing accounting-based, market-based, operational, and perceptual 

performance, as well as growth metrics, risk measures, and the performance of ESG 
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portfolios. The meta-analysis found that 90% of the reviewed studies have a non-negative 

correlation between ESG practices and financial performance, with a central average 

correlation level of around 0.15. A caveat to meta-analytical studies is that there are no 

statistical arguments to believe that the average estimates of a set of potentially biased 

estimates will tend to the correct value. Even if the number of studies is large, biases 

might not go away. 

There is mixed evidence partly because of the causality and measurement 

challenges (Peloza, 2009). A general problem of almost all the primary studies on this 

field is that they are correlational, not causal. A systematic positive relationship between 

ESG practices and financial performance could, for example, arise from firms adhering to 

these practices when they have good growth prospects. To tackle this problem, a recent 

and widely cited paper by Flammer (2015) used quasi-experimental evidence on firms 

voting for ESG proposals. By comparing the proposals that were accepted by a narrow 

margin with the proposals that were rejected by a narrow margin and controlling for the 

vote share, she simulates a random assignment of the ESG practices. She found that, on 

average, the adoption of a close call ESG proposal leads to an increase in shareholder 

value of about 1.77%. 

 

Non-financial performance. Sustainability practices may improve relevant non-financial 

intangible assets, which are linked to environmental, social and governability material 

topics, and are often measured and assessed by ESG Ratings. As an example, building an 

ethical and resilient supply chain might imply developing more supplier loyalty. In turn, 
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this could imply less supply breaks during a crisis and a smaller need for the company to 

conduct massive layoffs. 

Regarding those non-financial assets, there is little research on how sustainable 

corporations respond to adverse economic forces. An example is the study by Collins et 

al. (2018) to explore the effects on employment, using the S&P 500 sample over 22 years 

to study the impact of high versus low corporate sustainability performance (measured 

with a firm's ESG score from MSCI ESG rating) on several aspects of the decision to 

downsize the firm, including layoff likelihood and magnitude, how firms compensate 

terminated employees, and the likelihood of disclosing layoff-related details. The study 

found that firms with high corporate sustainability lay off more employees on average 

than their counterparts (Collins et al., 2018). 

 

Performance during a crisis. The premise that sustainable practices will help improve 

corporate performance and resilience during periods of crisis is based on the belief that 

ESG activities help to build social capital and trust in the firm, and that these stakeholder 

relationships remain loyal throughout a crisis. Then, corporate sustainability could be a 

competitive advantage that results in a better performance during a crisis, thus aligning 

sustainable development and shareholder value (Hart & Milstein, 2003).  

Organizational resilience is the firm's ability to sense and correct maladaptive 

tendencies and cope positively with unexpected situations. A sustainable company should 

work towards long-term goals across all its processes (Bansal & DesJardine, 2014). Thus, 

it could be expected that it can be better prepared to endure crises: external events should 

not compromise the long-term growth of the system. Then, it should be harder for those 
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links to break than for a non-sustainable company. In practice, evidence suggests that 

there are not only short, but also long-term benefits of organizational resilience through 

sustainable practices. Firms that adopted ESG practices, relative to a control group, had 

lower financial volatility, higher sales growth, and higher chances of survival over a 15-

year period (Ortiz de Mandojana & Bansal, 2016). 

Regarding the specific impacts of ESG practices during times of crisis, research is 

limited, yet some insights can be extracted from the 2008-2009 global financial crisis 

period. Several studies suggest that ESG performance may indeed offer such downside 

risk protection (Demers et al., 2020). We can directly draw parallels from this literature: 

peer-reviewed studies discussing the performance of the companies during the financial 

crisis used observational data and controlled for many firm-specific factors. Lins et al. 

(2017) examined 1,673 firms from the MSCI ESG Stats database. They used regression 

analysis and controlled for a wide variety of factors and firm characteristics. Firms that 

entered the 2008-2009 financial crisis period with high ESG scores had significantly 

higher crisis-period stock returns than those that entered it with low ESG scores (between 

four and seven percentage points). The financial impact of corporate sustainability in 

explaining stock returns is at least half as large as the effect of cash holdings and 

leverage, financial variables previously shown to affect crisis-period returns. 

Regarding labor outcomes, sustainable firms laid off significantly more 

employees than low CSR firms during the 2008-2009 financial crisis, resulting in an 

improvement to their net income (Collins et al., 2018). In methodological terms, the 

authors discuss how using this exogenous shock helped mitigate endogeneity concerns 

(also see to Lins et al., 2017). 
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Several recent papers have examined the COVID-19 crisis. In the earlier months 

of 2020, there was a sudden onset of a global financial crisis, triggered in response to the 

emerging pandemic. As COVID-19 affected financial markets around the globe, some 

ESG funds & sustainable sectors outperformed non ESG investments. A Bloomberg 

(2020) analysis reported that the average ESG fund fell 12.2% from 1/1/20 to 3/3/20, 

only half the decline of the S&P 500 Index over the same period. Similarly, an analysis of 

about 200 U.S. funds by Morningstar found that ESG funds had less severe losses than 

traditional funds (Hale, 2020). 

At the firm level, there is mixed evidence in the literature whether sustainable 

practices are valuable in times of COVID-19 crisis. In the U.S. context, firms with high 

ESG scores presented better financial performance in terms of higher stock returns and 

lower volatility (Albuquerque et al., 2019). Similarly, European firms with high ESG 

scores were associated with higher abnormal returns and lower stock volatility 

(Engelhardt et al., 2021). China’s CSI300 (Shanghai’s weighted-by-capitalization stocks 

index) constituents that had high ESG scores were more resilient in terms of stock price 

reaction to the pandemic when comparing Feb-Mar 2019 with Feb-Mar 2020: a one-point 

higher ESG score was associated with a 1% increase in market return post-crisis 

(Broadstock et al., 2020). On the other hand, other studies found that sustainable 

practices are unrelated to financial performance after the COVID-19 crisis hit the global 

markets (Bae et al., 2021; Demers et al., 2020). 

 



 

14 

Gender Diversity in Corporate Boards 

The board of directors undertake a very significant role within firms by defining 

the company’s goals and strategies, including the commitment and implementation of 

sustainable practices. Board gender diversity has been recognized as a tool to enhance 

firm’s value and performance by adding new skills, new capabilities, and new views 

(Carter et al., 2003). However, there is a lack of female representation on boards 

worldwide, for e.g, in 2020, 21.70% in the U.S., 27.2% in the U.K, and 43.4% in France 

(Chebbi et al., 2020).  

Many studies claim that a more balanced board could have a positive impact on 

corporate financial performance, but the effect on performance on non-financial 

outcomes is still underexplored. Increasing the proportion of women could have a 

positive influence on corporate financial performance (Post & Byron, 2015; Valls 

Martínez & Cruz Rambaud, 2019). Some empirical analyses identify the need of critical 

mass with at least three women to improve company performance (Bernardi & 

Threadgill, 2010; Liao et al., 2018).  

Sustainability is a challenge that requires a strong commitment from the board, 

especially in time of crisis. According to the 2030 Agenda, gender equality plays a 

central role in achieving social development, expanding economic growth, and improving 

business performance (Romano et al., 2020). In this sense, previous research suggests 

that women on boards respond better to the needs of stakeholders (Biggins, 1999), and 

are more effective concerning environmental policies (Nielsen & Huse, 2010). A study of 

Italian firms points out that a greater board gender diversity has an overall positive 

influence on ESG performance, while CEO duality negatively moderates the foregoing 
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relationship (Romano et al., 2020). A recent analysis of 2500 large Indian firms using 

differences-in-differences and random forest techniques, explored whether the prevalence 

of women on corporate boards mattered during the first wave of COVID-19, not finding a 

clear association of female directors and COVID-19 crisis revenues (Stein, 2021). 

 

Research Questions, Hypotheses and Specific Aims 

The main research question addressed in this study was: Have more sustainable 

companies outperformed their peers during the COVID-19 crisis in selected financial and 

ESG outcomes?  

I am interested in how sustainable practices prepare a company to face a crisis. I 

used ESG scores as a proxy to measure the quality of sustainable practices. ESG scores in 

2019 indicated if a company was an ESG leader (high score) or an ESG laggard (low 

score) before the COVID-19 crisis. I did not consider the scores in 2020 and beyond, 

because that would be a different question focused on how the level of sustainability has 

changed during and post-crisis. In addition to the total ESG Score, I explored the effect of 

each of the environmental, social and governance pillars, as well as ten main categories 

of sustainability practices. As a case study, I examined the impact of a specific 

sustainable practice: board gender diversity. 

The COVID-19 is a world-wide event for which there is no unaffected group 

available. Even in countries with little health effects there were strong hits from the trade 

impacts of the recession. Thus, I simply characterized the crisis as the change from year 

2019 to year 2020 (quarter 4 2019 to quarter 1 2020 when more data were available). 
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While this specification does not allow for the availability of a comparison group, it also 

means that we do not have to be concerned about the endogeneity of this event. 

I evaluated the following specific research questions (RQ) and statistical 

hypotheses (H). Each hypothesis is associated with a specific parameter (𝛽) tested in my 

econometric model.  The causal relationships I proposed and studied are diagramed in 

Figure 2. 

RQ1: Did the COVID-19 crisis affect the performance of the firms? I isolated the 

direct effect of the crisis on the selected outcomes, not distinguishing between ESG 

leaders and laggards. 

• H1a: The COVID-19 crisis reduced the operating profit margin of the firms. 

• H1b: The COVID-19 crisis reduced the market capitalization of the firms. 

• H1c: The COVID-19 crisis reduced the employment levels of the firms.  

• H1d: The COVID-19 crisis reduced the CO2 emissions of the firms. 

• H1e: The COVID-19 crisis increased the controversies of the firms. 

RQ2: Did the level of corporate sustainability of the firms affect their average 

performance in the 2010-2020 period? I isolated the direct effect of being an ESG leader 

or ESG laggard on the selected outcomes. 

• H2a: ESG leaders had higher levels of operating profit margin than ESG laggards. 

• H2b: ESG leaders had higher levels of market capitalization than ESG laggards. 

• H2c: ESG leaders had higher levels of employment than ESG laggards.  

• H2d: ESG leaders had lower levels of CO2 emissions than ESG laggards. 

• H2e: ESG leaders had lower levels the controversies than ESG laggards. 
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RQ3: Did the level of corporate sustainability of the firms moderate the impact of 

the COVID-19 crisis on their performance between 2019 and 2020? This was my main 

research question, and the focus of this thesis. I distinguished between ESG leaders and 

laggards, companies with high/low scores pre-crisis. 

• H3a: ESG leaders had lower negative impacts of COVID -19 than ESG laggards, 

on their operating profit margin. 

• H3b: ESG leaders had lower negative impacts of COVID -19 than ESG laggards, 

on their market capitalization. 

• H3c: ESG leaders had lower negative impacts of COVID -19 than ESG laggards, 

on their employment levels. 

• H3d: ESG leaders had lower negative impacts of COVID -19 than ESG laggards, 

on their CO2 emissions levels. 

• H3e: ESG leaders had lower negative impacts of COVID -19 than ESG laggards, 

on their level of controversies. 

RQ4: Did specific sustainable practices of the firms moderate the impact of the 

COVID-19 crisis on their performance? Particularly, I explored the impact of each ESG 

pillar and ten categories. 

RQ5: Did having more women on their boards moderate the impact of the 

COVID-19 crisis on firm’s performance?  

• H5a: Companies with more women on their boards had lower negative impacts of 

COVID -19, on their operating profit margin. 

• H5b: Companies with more women on their boards had lower negative impacts of 

COVID -19, on their market capitalization. 
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• H5c: Companies with more women on their boards had lower negative impacts of 

COVID -19 on their employment levels. 

• H5d: Companies with more women on their boards had lower negative impacts of 

COVID -19 on their CO2 emissions levels. 

• H5e: Companies with more women on their boards had lower negative impacts of 

COVID -19 on their level of controversies. 

 

 

Figure 2. Causal relationships of interest associated to the main research questions. 

 

 

Specific Aims 

The specific aims of this study were to: 

1. Build a panel database of company-level data with ESG drivers and selected 

financial and ESG outcomes. Retrieve, clean, merge, and analyze data from 

Thomson Reuters Eikon Refinitiv ESG Ratings databases (Company Screening 

Data, Company Summary Data, Category Data, ESG Driver and Outcome Data, 

and Industry Aggregates) and from Thomson Reuters Worldscope Fundamentals 

Annual and Fundamentals Quarterly databases. 

2. Conduct multiple regression analysis between ESG drivers (total score, pillars, 

categories, board gender diversity), and the selected performance outcomes 

RQ1 

        COVIDi                  Yi 

 

                                                    RQ3          RQ2 

 

   ESGi 
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(operating profit margin, market capitalization, employment, CO2 emissions, and 

controversies), including industry fixed-effects. 

3. Discuss possible drivers of the regression analysis mentioned above (analyzing 

ESG pillars and categories). 

4. Interpret the statistical relationships found in the above analyses. 

5. Describe a case study for a specific sustainability practice of interest: Board 

gender diversity. 
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Chapter II 

Methods 

 

To determine whether the COVID-19 crisis has differentially affected sustainable 

and less sustainable companies, I structured my methods in four steps:  

1) Creating a panel dataset of financial and ESG metrics for 2010-2020 of 

publicly listed firms and defining the variables of interest. 

2) Proposing an econometric framework to explore the causal relationship of 

how the effects of the COVID-19 crisis are moderated by sustainable 

practices. 

3) Establishing the research design and the empirical approach, using multiple 

regression analysis to test the hypotheses.  

4) Developing an empirical model to apply to my dataset, to estimate each of the 

parameters associated to the hypotheses. 

 

Data 

My sample consisted of 64,387 datapoints of publicly listed firms in a panel 

database for years 2010-2020, including 9,169 firms in 2020. These data covered 29 

industries and 82 countries (see Appendix, Table 7 and Table 8). To measure a firm’s 

sustainability performance, I used Thomson Reuters Refinitiv ESG Ratings with annual 

company scores (updated on 2021-09-22). Refinitiv measures a company’s ESG 

performance based on verifiable reported data. It captures and calculates over 450   



 

21 

company-level ESG measures grouped into ten categories and three pillars to obtain 

environmental, social, and corporate governance performance (Table 1). I extended the 

dataset by including financial data from Thomson Reuters Worldscope, which contains 

detailed financial statement data and profile data on public companies globally. The 

financial data is on a quarterly basis (updated on 2021-11-29).  

My main independent variables of interest were the following: 

• ESG Score: Measures a firm’s ESG performance. I created the binary variable 

ESG Leader, to identify companies that have ESG scores higher than the median 

score, and zero otherwise.  

• ESG Pillars and Categories: In order to understand better the effects of the total 

ESG Score, I studied the firm’s performance in each E-S-G pillar, as well as the 

score in each of the ten categories; descriptions of the pillars and categories are in 

Table 1.  

• Women on board – I developed a case study to analyze the impacts of board 

gender diversity. This metric shows the percentage of women in the board of 

directors of a firm.  

My main dependent variables of interest were the following firm’s financial, 

environmental, social, and reputational outcomes: 

• Operating profit margin: Represents how efficiently a company is able to generate 

profit through its core operations. It is expressed on a per-sale basis after 

accounting for variable costs of production, such as wages and raw materials, but 

before paying any interest or taxes (EBIT) (Hayes, 2021). The raw distribution of 

this variable had many outlier values, which generate very imprecise estimates, so  
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Table 1. ESG themes covered in each pillar and category in the Refinitiv ESG 

Ratings. 

Pillars Categories Themes 

Environmental Emission Emissions 

   Waste  

   Biodiversity 

   

Environmental management 

systems 

  Innovation Product innovation 

   Green revenues, R&D, and CapEx 

  Resource use Water 

   Energy 

   Sustainable packaging 

    Environmental supply chain 

Governance CSR Strategy CSR strategy 

   ESG reporting and transparency 

  Management Structure 

   Compensation 

  Shareholders Shareholder rights 

    Takeover defenses 

Social Community Community 

  Human rights Human rights 

  

Product 

responsibility Responsible marketing 

   Product quality 

   Data privacy 

  Workforce Diversity and inclusion 

   Career development and training 

   Working conditions 

    Health & safety 

ESG themes covered in each pillar and category in the Refinitiv ESG Ratings 

(Environmental, Social and Governance (ESG) Scores from Refinitiv, February 2021). 

 

I only used observations whose margins were between -100 and 100. 

• Market capitalization (market cap): refers to how much a company is worth as 

determined by the stock market. It is defined as the total market value of a 

company's outstanding shares of stock. It is calculated by multiplying the total 
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number of a company's outstanding shares by the current market price of one 

share (Fernando, 2021). 

• Emissions: ratio of total CO2 equivalent emissions to revenues USD in million. 

• Employment: number of employees at the end of the period studied. 

• ESG controversies: This score takes values from 0 to 1, and it is calculated based 

on 23 ESG controversy topics (see Appendix, Table 9). For example, lawsuits, 

ongoing legislation disputes or fines, and includes media screening. It addresses 

the market cap bias, considering that larger companies attract more media 

attention. 

Table 2 presents descriptive statistics for my final dataset. The correlation matrix 

for selected outcomes and ESG drivers is presented in Table 10 in the Appendix. 

 

Table 2. Descriptive statistics for selected outcomes and ESG drivers. 

Variable Obs. Mean Std. Dev. Min Max 

ESG Score 64,374 0.42 0.21 0.00 0.95 

Operating profit margin 63,293 -352.50 20051.44 -2963098 19988.3 

Market cap 61,159 1,030,000 3,410,000 0.531 225,000,000 

Employment 56,166 21992.85 58850.61 0 2300000 

Emissions 29,712 0.53 0.11 0 0.62 

Controversies 64,413 0.93 0.21 0.00 1.00  

Women on board 64,361 0.49 0.29 0.07 1.00 
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Econometric Framework 

Econometrics is the quantitative application of statistical and mathematical 

models using data to develop theories or test existing hypotheses in economics. In this 

paper, I used an econometric approach to explore the causal relationship of how the 

effects of the COVID-19 crisis were moderated by sustainable practices. An experiment 

would have been an ideal approach to capture the causal effect of interest but for logistic 

reasons, it was not feasible (or at least, it would be very difficult) to randomize 

companies by their sustainable practices. The key to causal inference is to control for 

observed confounding factors, so I used an identification strategy to approximate a real 

experiment using observational data in a regression model. Differences-in-differences (D-

in-D) is a quasi-experimental approach commonly used in Econometrics to control for 

unobserved but fixed omitted variables.  

D-in-D simultaneously allows for a pre/post and a treatment/control comparison. 

The key identifying assumption is that the trends in the outcomes would be the same in 

both states in the absence of a disrupting event (in the econometrics literature, this 

disrupting event is usually a policy that starts at a certain moment in time, see Angrist, 

2008 for details and examples). Then, COVID-19 (treatment) induces a deviation from 

this common trend (Figure 3 shows an example for the Employment outcome), because 

we expect the effects of the crisis to be different for ESG leaders and laggards. The 

common trends assumption is explored using data on multiple periods. 
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Figure 3. Causal effects in the D-in-D model (Angrist, 2008). 

 

Research Design 

My empirical approach to test the hypotheses was to use multiple regression 

analysis. My dependent variables were the key measurements of firm performance 

previously described (Table 2). The core independent variables of my model were 

analogous to what is used in D-in-D. First, were a set of indicators of when the data were 

collected. The main focus was on whether the data were collected in the first quarter of 

2020 or before, representing information from before or after the onset of the COVID-19 

crisis. The omitted category indicates data from 2019, so that becomes the period of 

reference. These indicators were analogous to the pre/post variable that is used in the D-

in-D approach. Second, I defined a binary variable for ESG Score (representing ESG 

Leader or ESG Laggard), measured in the fourth quarter of 2019 (so unaffected by the 

COVID-19 crisis). This is analogous to the treated/comparison variable in the D-in-D 

approach. Third, the main variable of interest was the interaction between the period 

indicators and the ESG binary measurement. The key parameter of interest was the 

interaction between being in the first period after the crisis and being an ESG leader. This 

generated a double difference contrast where the difference of the level of the outcome 
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was first contrasted between ESG leaders and laggards in 2020 and then that difference 

was subtracted from the difference in levels in the last period before the crisis, in 2019. 

Along with these core variables, I added some control variables. To make my 

estimates more credible, in the main estimations I exploited the structure of the data and 

used industry fixed-effects. This should absorb any impacts that can be inherent to being 

part of a given industry. These control variables should ameliorate the problem that 

industries might be different from others. Additionally, a constant and an error term were 

included. 

 

Empirical Model 

The model is an adaptation of a more general reference valuation model that 

explains the performance of a firm (Lopatta & Kaspereit, 2013). First, I present the 

application of the model for ESG score, followed by the specific application for the case 

study focused on board gender diversity.  

 

Model for ESG Score 

The Dif-in-Dif model that was estimated for each of the outcome variables (Yi) is 

the following: 

Yi=𝛽0+ 𝛽1 COVIDt + 𝛽2 ESG Leaderi +𝛽3 COVIDt ESG Leaderi+ 

∑t=2010-2018 𝛽4t Periodt +∑ t=2010-2018 𝛽5t Periodt ESG Leaderi+ 

∑j𝛽6j Industryij +ei 

In the above regression, 𝛽0 represents the expected performance of a non-leader 

company in 2019 (baseline). 𝛽1 represents the additional expected performance of a firm 
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that is above the median ESG score. I hypothesized this parameter to be positive when 

the outcome is positive (H2 in the hypotheses list).  𝛽2 represents the change in expected 

performance from 2019 to 2020. Given the negative effects from the COVID -19 crisis, I 

hypothesized this parameter to be generally negative (H1).  𝛽3 is my main parameter of 

interest. It shows whether the negative impacts of COVID-19 are moderated in firms with 

better ESG scores. I hypothesized it to be positive (H3). 𝛽4 represents the deviation in 

average performance for years previous to 2019. 𝛽3 represents the deviation in the 

average advantage of sustainable companies in years prior to 2019. Finally, 𝛽6 represents 

the average performance of industries compared to the base category. I did not have 

specific hypotheses associated to the values of these parameters. 

 

Model for Board Gender Diversity 

The following D-in-D model is an application for Women on board, as the 

independent variable of interest: 

Yi=𝛽0’+ 𝛽6 COVIDt + 𝛽7 Women on boardi +𝛽5 COVIDt ESG Women on boardi+ 

∑t=2010-2018 𝛽8t Periodt +∑ t=2010-2018 𝛽9t Periodt Women on boardi+ 

∑j𝛽10j Industryij +ei 
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Chapter III 

Results 

 

First, I present the empirical results of the model with ESG scores as the 

explanatory variable, for each of the following outcomes: operating profit margin, market 

cap, employment, emissions, and controversies. Second, I present a case study for a 

specific ESG practice, which is board gender diversity, as the explanatory variable, for 

the selected outcomes mentioned above. 

 

Empirical Results for ESG Score 

As a framework for analyzing the empirical results, I present four charts to 

analyze the results for each outcome: the trend in period 2010-2020, an event study for 

the D-in-D, and two bar charts showing the application of the econometric model to the 

three ESG pillars, and the ten ESG categories, as explanatory variables (see Figures 4-8). 

In the bar charts, the size of a bar shows the coefficient of impact 𝛽 of the moderator 

(interaction term) with its confidence intervals. The results are summarized in Table 3. 

 

Operating Profit Margin 

ESG leaders had higher operating profit margins than ESG laggards since 2015. 

There are seasonal trends, that could depend on different factors such as consumer 

preferences that impact sales prices. As expected, there is large drop in operating profit 

margin in 2020/Q1 due to the COVID-19 pandemic (trend comparison in Figure 4). The 
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decline is sharper for ESG laggards (upper left, Figure 4), suggesting that sustainable 

practices have the potential for ameliorate the financial effects of a global crisis. As the 

effects of the crisis are less noticeable in the trend chart, the impact shown in the event 

chart stop being significant. In the 2020/Q2, the health and economic context disrupted 

operations worldwide, jeopardizing supply chains, so some companies experienced 

shortages. ESG leaders with a strong supply chain management system benefited from 

continuity with their critical suppliers (event study in Figure 4).  

 

  

 Trend      Event 

 

 ESG Pillars     ESG Categories 

Figure 4. Overview of trends and impacts of ESG score on operating profit margin. 
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Market Capitalization 

ESG leaders had higher market capitalization than ESG laggards in the period 

2010-2020 (trend comparison, Figure 5). This is consistent with the literature showing 

that companies with higher market cap have higher ESG scores than their counterparts. 

In 2020/Q1 ESG leaders experienced a larger decline than the other group. 

However, in the following periods, they recovered rapidly and even reached in 2020/Q4, 

a higher level of market cap than before the COVID-19 crisis. While these results  

 

  

 Trend      Event 

 ESG Pillars     ESG Categories 

Figure 5. Overview of trends and impacts of ESG score on market capitalization. 
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question the ESG potential to immunize companies against risks, it also shows a higher 

capacity to achieve a steady recovery, which could be an even more important feature to 

achieve long-term success (event study in Figure 5). 

 

Employment 

ESG leaders had higher levels of employment than ESG laggards in the period 

2010-2020. This is consistent with the literature showing that larger companies have 

higher ESG scores (trend comparison in Figure 6). 

 

 

 Trend      Event 

 

 ESG Pillars     ESG Categories 

Figure 6. Overview of trends and impacts of ESG score on employment. 
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When exploring the differences between types of firms, there is no significant 

impact between ESG leaders and laggards (event study, Figure 6). 

 

Emissions 

ESG leaders had higher levels of C02 emissions than ESG laggards in the period 

2010-2020. Since 2012, there was a decreasing trend in both groups (trend comparison, 

Figure 7).  

Both groups suffered a decline after 2019. Part of this decline could be expected, 

as ESG leaders and laggards had to temporarily reduced or stopped some of their 

operations due to the exogenous COVID-19 restrictions. The decline after 2019 was 

sharper for ESG leaders, which may have a well-developed environmental strategy. 

There was no significant impact between ESG leaders and laggards (event study, Figure 

7). 
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 Trend      Event 

 

 ESG Pillars     ESG Categories 

Figure 7. Overview of trends and impacts of ESG score on emissions. 

 

Controversies 

ESG leaders had less controversies in the period 2010-2020. Since 2015, ESG 

laggards show a steady trend, while ESG leaders decreased their levels of controversies. 

Companies with stronger sustainability practices could have developed a robust ESG risk 

and opportunity management system that allows them for identifying emerging risks, 

comply with ethical, environmental, and human rights best practices (trend comparison, 

Figure 8).  
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Both groups suffered a decline after 2019, which is sharper for ESG leaders that 

reported less controversies in times of crisis. There was a significant impact of COVID-

19 in the level of controversies, which was moderated by ESG scores: ESG leaders were 

able to reduce controversies more effectively during the onset of the crisis (event study, 

Figure 8). 

 

 

 Trend      Event 

  

 ESG Pillars     ESG Categories 

Figure 8. Overview of trends and impacts of ESG score on controversies. 
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Table 3. Results of D-in-D model, impact coefficients for selected drivers and outcomes. 

    (a) (b) (c)  (d) (e)  

Variables 
 

Operating 

profit mg 

Market cap Employment Emissions Controversies 

 

Hypothesis H1a H1b H1c H1d H1e  

COVID 𝛽1 -2.750*** -5.311e+08*** -324.5** -0.0136*** -0.0113*** 

 

St error (0.381) (7.568e+07) (129.1) (0.00375) (0.00226) 

 

P-value 0 0 0.0119 0.000291 6.46e-07 

 

Hypothesis H2a H2b H2c H2d H2e 

ESG score 𝛽2 2.467*** 1.354e+10*** 20,202*** 0.0116*** -0.0676*** 

 

St error (0.453) (1.072e+09) (1,066) (0.00446) (0.00401) 

 

P-value 5.45e-08 0 0 0.00938 0 

COVID x 

ESG score 

Hypothesis H3a H3b H3c H3d H3e 

𝛽3 1.222*** -1.949e+09*** 408.9 -0.00432 -0.0156*** 

 

St error (0.461) (2.383e+08) (252.1) (0.00398) (0.00395) 

 

P-value 0.00799 0 0.105 0.278 7.55e-05 

Constant 𝛽0 6.326*** 7.282e+09*** 1,141 0.458*** 0.959*** 

 

St error (0.740) (2.064e+09) (2,772) (0.00757) (0.00767) 

  P-value 0 0.000420 0.681 0 0 

Observations   184,006 189,568 55,988 29,674 64,207 

R-squared   0.117 0.050 0.099 0.369 0.042 

Robust standard errors in parentheses; *** p < .01, ** p < .05, * p < .1 
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Case Study: Empirical Results for Board Gender Diversity 

The following D-in-D model is an application for Women on board, as the 

independent variable of interest. As in the previous section, I present four charts to 

analyze the results for each outcome: the trend in period 2010-2020, an event study for 

the D-in-D, and two bar charts showing the coefficient of impact 𝛽 with its confidence 

intervals for the three ESG pillars, and the ten ESG categories (Figures 9-13). Table 4 

summarizes the empirical results of the multiple regression analysis.  

 

Operating Profit Margin 

Companies with more women on board had higher operating profit margin for the 

period 2010-2020 (trend comparison, Figure 9). Both groups suffered a sharp decline 

after 2019/Q4. However, there is no significant difference between companies with high 

or low proportion of women on board. After 2020/2 there was a large recovery, especially 

for companies with more women on board (event study, Figure 9).  

 

 

     Trend           Event 

Figure 9. Overview of trends and impacts of women on board on operating profit margin. 
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Market Capitalization 

Companies with more women on their boards, had higher market cap for the 

period 2010-2020 (trend comparison, Figure 10). Both groups increased their market cap 

performance after 2019/Q4. Companies with a larger proportion of women on their 

boards had a steeper increase than their counterparts (event study, Figure 10).  

 

 

 Trend      Event 

Figure 10. Overview of trends and impacts of women on board on market capitalization. 

 

 

Employment 

Companies with more women on their boards had higher levels of employment 

for the period 2010-2020 (trend comparison, Figure 11). Both groups suffered a sharp 

decline after 2014. Companies more with women on their boards had better results in 

times of crisis, with an increase in their employment levels after 2019/Q4 (event study, 

Figure 11). 
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 Trend      Event 

Figure 11. Overview of trends and impacts of women on board on employment. 

 

Emissions 

Companies with more women on their boards had higher levels of CO2 emissions 

for the period 2010-2020 (trend comparison, Figure 12). Both groups suffered a sharp 

decline after 2019/Q4. Companies with a higher proportion of women on their boards had 

better results in times of crisis, decreasing more their CO2 emissions (event study, Figure 

12). 

 

 
 Trend      Event 

Figure 12. Overview of trends and impacts of women on board on emissions. 
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Controversies 

Companies with more women on their boards had lower levels of controversies 

for the period 2010-2020 (trend comparison, Figure 13). Both groups suffered a decline 

in 2020/Q1. However, there was no significant difference between companies with high 

or low proportion of women on their boards (event study, Figure 13). 

 

 

 Trend      Event 

Figure 13. Overview of trends and impacts of women on board on controversies. 
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Table 4. Results of D-in-D model for board gender diversity, impact coefficients for 

selected drivers and outcomes. 

 
    (a) (b) (c)  (d) (e)  

Variables 
 

Operating 

Profit Mg. 

Market Cap Employment Emissions Controversies 

COVID 𝛽6 -2.004*** -1.201e+09*** -1,252*** -0.0120*** -0.0168*** 

 

St error (0.345) (1.453e+08) (187.9) (0.00214) (0.00246) 

 

P-value 6.48e-09 0 0 2.28e-08 0 

Women on 

board 

𝛽7 1.851*** 7.477e+09*** 6,255*** 0.0114*** -0.0530*** 

St error (0.452) (1.053e+09) (1,080) (0.00297) (0.00404) 

 

P-value 4.17e-05 0 7.08e-09 0.000117 0 

COVID x  

Women on 

board 

Hypothesis H5a H5b  H5c H5d H5d 

𝛽5 -0.356 -9.930e+08*** 1,513*** -0.00911*** -0.00390 

St error (0.459) (2.536e+08) (275.2) (0.00261) (0.00397) 

P-value 0.438 9.10e-05 3.92e-08 0.000484 0.325 

Constant 𝛽0' 6.791*** 1.069e+10*** 8,526*** 0.461*** 0.949*** 

 

St error (0.719) (2.319e+09) (2,993) (0.00668) (0.00775) 

  P-value 0 4.09e-06 0.00439 0 0 

Observations   183,734 189,274 55,962 29,628 64,070 

R-squared   0.116 0.035 0.075 0.369 0.039 

Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1 
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Chapter IV 

Discussion 

 

I first discuss the research questions and summarize my key findings, interpreting 

the results by focusing on the empirical testing of the proposed hypotheses. Second, I 

acknowledge some research limitations of this study. Finally, I provide a concluding 

summary. 

 

Interpretation of Results 

I studied the direction and magnitude of the coefficient parameters in the multiple 

regression model to determine if each hypothesis was supported or not by the sample 

data. I focused on the model with ESG scores as the explanatory variable (associated with 

research questions RQ1, RQ2, RQ3), and then the case study for a specific ESG practice, 

which is board gender diversity (RQ5). The results for each of the outcomes are 

summarized in Tables 5 and 6, respectively. 

Figure 14 illustrates the causal relationships studied, showing the impact 

coefficient (𝛽) with the associated research questions (RQ): 𝛽1 is direct impact of 

COVID-19 on the outcome; 𝛽2 is the direct impact of the ESG Score on the outcome; 

and 𝛽3 is the impact of COVID-19 on the outcome moderated by the ESG Score.  
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Figure 14. Causal representation of the interaction between ESG score, COVID-19, and 

the outcome. 

 

This represents the research questions (RQ) and impact coefficients from the multiple 

regressions (𝛽). 
 

Did the COVID-19 crisis affect the performance of the firms? (RQ1). This research 

question isolated the direct effect of the crisis on the selected outcomes, not 

distinguishing between ESG leaders and laggards. I explored a set of hypotheses H1a-e, 

with the coefficient 𝛽1representing the direct impact of COVID-19 on the outcome. As 

expected, the pandemic had a negative impact on the financial outcomes studied, as well 

as in labor and environmental outcomes.  

The COVID-19 pandemic is a health and global crisis, resulting in an 

unprecedented shock to the private sector. My findings suggested that the COVID-19 

crisis reduced the operating profit margin and the market capitalization of the firms. 

According to the data, the operating profit margin was reduced by -2.75% at a 

significance level of 1% (p < .01). Similarly, the COVID-19 crisis reduced the market 

capitalization of the firms in USD -5.31. millions at a significance level of 1% (p < .01). 

On average, the financial outcomes in my dataset of companies were negatively affected 

by the pandemic, supporting H1a and H1b. 

The crisis affected the continuity of operations and industrial activities across the 

globe, as well as the reliability of supply chains of different industries. As expected, the 
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COVID-19 crisis reduced the CO2 emissions of the firms by 0.0136 CO2e/USD at a 

significance level of 1% (p < .01). Therefore, H1d was supported. 

Firms create jobs and generate an employment multiplier effect at the local level. 

As expected, this health and financial crisis had negative effects on the employment 

levels of the firms studied, supporting H1c. The COVID-19 crisis reduced the 

employment levels of the firms in 324 employees at a significance level of 5% (p < .05). 

Finally, I expected the COVID-19 crisis would increase the level of controversies 

for the firms. It was a surprise that the pandemic reduced the controversies score of the 

firms in 0.0113 points at a significance level of 1% (p < .01).  Thus, H1e was rejected. 

 

Did the level of corporate sustainability of the firms affect their average performance in 

the 2010-2020 period? (RQ2). My second research question isolated the direct effect of 

being an ESG leader or ESG laggard on the selected outcomes. It was associated with the 

set of hypotheses H2a-e, with 𝛽2 as the direct impact of the ESG Score on the outcome 

(see the trend comparisons in Figures 3-7). Regardless of the crisis, this question 

compared the performance of ESG leaders and ESG laggards. My findings add to the 

business case for ESG practices, suggesting that sustainable firms have a better 

performance than their counterparts in financial outcomes, as well as the labor and 

reputational outcomes. 

Regarding financial performance, previous studies have debated whether 

corporate sustainability practices are beneficial. The data confirmed that ESG leaders had 

higher levels of operating profit margin than ESG laggards, estimated in 2.47% at the 

significance level of 1% (p < .01). In general, ESG leaders had higher levels of market 
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capitalization than ESG laggards in USD 13,540 million at a significance level of 1% (p 

< .01). Thus, H2a and H2b were supported.  

My sample included large publicly listed companies that represent a high 

proportion of their local labor supply and create jobs with an employment multiplier 

effect in their domestic economies. ESG leaders had higher levels of employment than 

ESG laggards by an average of 20,202 employees at the significance level of 1% (p < 

.01). This supports H2c and could be explained by the size of the companies. Similarly, 

the companies in the sample that had higher ESG Scores may have invested in a 

dedicated sustainability department and an ESG risk management system that improves 

practices, leading to less controversies, as well as promoting transparency, 

communication and mitigating actions when dealing with controversies. ESG leaders had 

lower levels of controversies than ESG laggards by an average of 0.0676 points in the 

controversies score, supporting H2e.  

Moreover, ESG leaders may have established commitments and actions to reduce 

their impact on climate change. Thus, it was surprising to find that ESG leaders had 

higher levels of CO2 emissions than ESG laggards. The impact coefficient was 0.0116 

CO2e/USD at a significance level of 1% (p < .01), so H2d was rejected. A caveat that 

makes this result less surprising is that the categorization as ESG leader was based on 

2019 scores, not on the average score during the observation period relevant for this 

research question (pre-pandemic). Refinitiv ESG scores are based on more than 450 

different ESG metrics, and only a few of them are related to CO2 emissions. The most 

plausible explanation seems to be that companies with high CO2 emissions may attempt 

to offset that negative effect by investing more resources in other ESG dimensions that 
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could lead to an increased ESG score. It is worth noting that there was a decreasing trend 

in both groups from 2012 onwards.  

 

Did the level of corporate sustainability of the firms moderate the impact of the COVID-

19 crisis on their performance between 2019 and 2020? (RQ3). This was my main 

research question, and the focus of this thesis. In econometrics, a moderator analysis was 

used to determine whether the relationship between two variables depends on (is 

moderated by) the value of a third variable. I explored the set of hypotheses H3a-e, with 

𝛽3 measuring the impact of COVID-19 on the outcome moderated by the ESG Score (see 

the event studies in Figures 3-7). 

The sample confirmed that the implementation of sustainability practices was able 

to ameliorate the negative effects of the crisis in two of the studied outcomes. ESG 

leaders had lower negative impacts of COVID -19 than ESG laggards on their operating 

profit margin by an average of 1.22%, at the significance level of 1% (p < .01). Thus, 

H3a was also supported. ESG leaders had lower negative impacts of COVID -19 than 

ESG laggards, with a difference on their controversies score in -0.0156 points. Therefore, 

H3a and H3e were supported. 

However, it was a surprise that ESG leaders had higher negative impacts of 

COVID -19 than ESG laggards, affecting their market capitalization by an average of 

USD 1,949 million at the significance level of 1% (p < .01). Therefore, H3b was rejected.  

Regarding the moderating effect of ESG practices in labor and environmental 

outcomes, ESG leaders had lower negative impacts of COVID-19 than ESG laggards. As 

I mentioned earlier, the pandemic decreased the average employment level of companies 
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by 324 employees. However, ESG leaders were able to offset the negative effect on 

employment, and even have a net positive effect of 85 employees during 2020 (409 

minus 324 employees). Although the CO2 emissions levels for ESG leaders decreased 

more, with a difference of -0.00432 CO2e/USD, this was not statistically significant. The 

direction of the impact in both outcomes was as expected, but because these were not 

statistically significant, the data analysis failed to reject H3c and H3d. 

 

Did specific sustainable practices of the firms moderate the impact of the COVID-19 

crisis on their performance? (RQ4). I explored the impact of each ESG pillar and ten 

categories by applying the econometric model to these explanatory variables, and 

obtaining the magnitude and direction of the moderated effect (see the bar charts included 

in Figures 4-8). In this section, I propose explanations for the main sustainable practices 

that acted to moderate the negative effect of the pandemic, having a statistically 

significant impact on the selected outcomes between 2019/Q4 and 2020/Q1. 

The operating profit margin was heavily affected by having a strong commitment 

and effectiveness to product innovation and R&D, reflecting a company's capacity to 

reduce the environmental costs and burdens for its customers, and thereby creating new 

market opportunities through new environmental technologies and processes (see bar 

charts ESG pillars and categories, Figure 4). 

Regarding market capitalization, having a strong CSR strategy reflects a 

company's management commitment and effectiveness towards the creation of an 

overarching vision and strategy integrating financial and non-financial aspects (see bar 

charts ESG pillars and categories in Figure 5). 
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The economic pillar had a large positive statistically significant impact on 

employment between 2019 and 2020, including an effective CSR strategy and strong 

corporate governance (see bar charts of ESG pillars and categories in Figure 6). 

Among the sustainable practices that help mitigate the negative impact of the 

crisis on CO2 emissions, having a strong CSR strategy reflects a company's management 

commitment and effectiveness towards the creation of an overarching vision and strategy 

integrating relevant environmental aspects (see bar charts of ESG pillars and categories in 

Figure 7). 

Having a strong corporate citizenship strategy ameliorated the negative effects of 

the pandemic, reflecting a company's management commitment and effectiveness 

towards maintaining its reputation within the general community. Firms could maintain 

its license to operate by being a good citizen (donations of cash, goods, or staff time, 

etc.), protecting public health (avoidance of industrial accidents, etc.) and respecting 

business ethics (avoiding bribery and corruption, etc. (see bar charts of ESG pillars and 

categories in Figure 8). 
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Table 5. Results for hypotheses H1, H2, H3, tested by the D-in-D model for ESG score. 

 
  (a) (b) (c)  (d) (e)  

Variables Operating 

profit mg 

Market cap Employment Emissions Controversies 

COVID 

H1a 

supported 

H1b 

supported 

H1c 

supported 

H1d 

supported 

H1e  

rejected 

ESG score 

H2a 

supported 

H2b 

supported 

H2c 

supported 

H2d 

rejected 

H2e 

supported 

COVID x 

ESG score 

H3a 

supported 

H3b  

rejected 

H3c failed 

to reject 

H3d failed 

to reject 

H3e 

supported 

 

 

Case Study: Did having more women on their boards moderate the impact of the COVID-

19 crisis on firm’s performance? (RQ5). The board of directors undertake a very 

significant role within firms by defining the company’s goals, strategies, including the 

commitment and implementation of sustainable practices. Moreover, board gender 

diversity has been recognized as a tool to enhance firm’s value and performance.  

Given the relevance of this stream of research, I conducted an additional analysis 

to test whether firms with more women on their boards moderated the impact of the 

COVID-19 crisis on firm’s performance. Figure 15 represents the causal relationship 

related to this question. I explored a set of hypotheses H5a-e, with 𝛽5 is the impact of 

COVID-19 on the outcome moderated by board gender diversity (see the event studies in 

Figures 9-13).  
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Figure 15. Causal representation of the interaction between board gender diversity, 

COVID-19, and the outcome. 

 

This represents the research questions (RQ) and impact coefficients from the multiple 

regressions (𝛽). 
 

 

As expected, COVID-19 had a negative effect on employment levels by reducing 

the number of employees by 1,252. Companies with more women on their boards were 

able to offset this effect, and even had a moderate net gain on employment level in 261 

employees (1,513 minus 1,252 employees) at the significance level of 1% (p < .01). 

Companies with more women on their boards had lower negative impacts of COVID -19 

on their CO2 emissions levels by -0.009 CO2e/USD at the significance level of 1% (p < 

.01). Thus, H5c and H5d were supported. 

Companies with more women on their boards had higher negative impacts of 

COVID -19, on their market capitalization in USD -993 million at the significance level 

of 1% (p < .01), so H5b was rejected. 

Companies with more women on their boards had higher negative impacts of 

COVID -19, with their operating profit margin lower by -0.36%, but this was not 

statistically significant. Companies with more women on their boards had lower negative 

impacts from COVID -19 on their level of controversies, but again, the impact was not 

statistically significant. Therefore, the analysis failed to reject H5a and H5e.  

𝛽6 

        COVIDi                  Yi 

 

                                          RQ5 (𝛽5)          𝛽7 

 

   Women on boardi 
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Table 6. Results for hypothesis H5 tested by the D-in-D model for board gender diversity. 

 
  (a) (b) (c)  (d) (e)  

Variables 

Operating 

profit mg Market cap Employment Emissions Controversies 

COVID x  

Women on 

board 

H5a failed 

to reject 

H5b  

rejected 

H5c 

supported 

H5d 

supported 

H5e failed  

to reject 

 

 

Research Limitations 

Most studies linking ESG practices or scores with financial performance cannot 

attribute causality to the empirical relationships estimated. Given that ESG scores can be 

correlated with unobservable variables, the estimated partial correlation might not 

represent the impact of changing the practices while keeping everything else constant 

(endogeneity). The COVID-19 crisis was arguably exogenous and affected all industries. 

Similar to Lins et al. (2017), using this exogenous shock helped mitigate endogeneity 

concerns. This study used a large panel dataset and a quasi-experimental D-in-D model to 

obtain statistically significant results. Thus, my main parameter of interest, which was the 

interaction between the two factors, was obtained by controlling for ESG scores, making 

results more credible. In general, this study was limited by the extent of available data at 

the firm level. Furthermore, my conclusions relied on using ESG scores from Thomson’s 

Reuters Refinitiv ESG Rating as a proxy for the level of corporate sustainability.  
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Conclusions 

I examined whether sustainable firms were less affected by the COVID-19 crisis 

than their counterparts. I used a dataset including more than 9,000 companies across 11 

years, with information including outcomes and measurements of Environmental, Social 

and Governance (ESG) practices. Previous literature has mostly focused on financial 

outcomes. This research adds to the existing literature by examining a wide range of 

results, consistently with a sustainability perspective that values the non-financial 

performance of the firms. I reviewed time series not only for market cap and operating 

profit margin, but also for employment level, CO2 emissions and a measure of 

controversies. The analyses compared the trajectories of companies with higher levels of 

sustainable practices (ESG leaders) with less sustainable firms (ESG laggards). 

My first set of hypotheses were related to the direct effects of the COVID-19 

crisis on firm performance during 2020 (H1). The market cap, operating profit margin, 

and employment levels were reduced compared to the baseline year (2019). This would 

all be expected for a crisis that substantially reduced demand in many important markets 

and generated supply shortages at an unprecedented scale around the world. The level of 

CO2 emissions and controversies decreased, possibly as a product of this temporary 

decrease on the volume of operations. Interestingly, controversies were reduced during 

that period early in 2020, which might have been a product of citizens and firms 

worldwide rallying to face a common challenge. 

As an ancillary estimate, I measured the pre-COVID-19 relationship between 

ESG scores, and the outcomes studied. This corresponded to my second set of research 

hypotheses (H2). ESG leaders had higher market caps and higher levels of employment. 
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This was expected, as larger companies usually tend to have higher ESG scores. This 

highlights the need of controlling for previous performance in event studies, as explained 

in the methodology. ESG leaders also had higher operational profit margins. This result 

contributes to the literature on the effects of sustainability practices on profits, which has 

shown mixed results. ESG leaders had lower controversies scores, which is consistent 

with the fact that they have an explicit concern for these topics, and practices to minimize 

risks. Finally, ESG leaders had higher emissions, which is related to firm size, and shows 

that having better ESG practices is usually insufficient to completely offset the more 

contaminating nature of some firms. It is important to highlight that I used industry-

specific fixed effects, so these differentials are not the product of being part of different 

industries. 

To identify the differential impacts of the pandemic, which was the main research 

question of this study, I used a Differences-in-Differences approach to control for 

differences in results up to 2019 and study whether the negative effects in the year of the 

COVID-19 pandemic were ameliorated for more sustainable companies (H3). I 

hypothesized that sustainable practices would imply better performances during this 

crisis. The empirical results confirmed this relationship for some outcomes, but not for all 

of them. The two financial variables had different results, and both were significant. 

While sustainability practices did serve as a buffer against the COVID-19 losses in 

operating profit margins, they aggravated the decreases in earnings brought by the crisis. 

While the study was not able to detect a significant moderating effect of ESG practices 

on employment (p = 0.105), the magnitude of the estimated parameter is substantial, 

completely offsetting the negative effects of the crisis. On the other hand, the moderating 
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effect of ESG practices on emissions was not significant and it did not have a substantive 

magnitude. Finally, my hypothesis about controversies was supported, as the reduction in 

controversies that characterized the whole market was even stronger for ESG leaders. 

To analyze and present potential mechanisms for these impacts, I considered a 

large set of more specific ESG measurements, showing which of them were most 

effective in explaining the effects that were identified. 

Finally, I studied the case of a specific ESG practice, board diversity, to identify 

whether it was a good predictor of differential effects of the COVID-19 crisis. My results 

showed that more diverse companies had mixed effects, having a reduction in market 

cap, but smaller layoffs and an even stronger reduction of emissions than non-diverse 

companies. 

My study contributes to the literature by exploring whether sustainable practices 

immunize companies against the risks of global crises. Going beyond financial results, I 

demonstrated a wide diversity of outcomes, showing positive but heterogeneous results 

for ESG leaders.
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Appendix 1 

Description of the Data 

 

Table 7. Number of companies by industry and year in annual datasets 2010-2020. 

Refinitiv Business Classification Code Freq. 2020 Freq. 2010-2020 

Energy Fossil Fuels 448 4,018 

Renewable Energy 48 242 

Uranium 13 93 

Chemicals 241 1,907 

Mineral Resources 457 3,905 

Applied Resources 109 810 

Industrial Goods 511 3,558 

Industrial & Commercial Services 486 3,514 

Transportation 309 2,332 

Automobiles & Auto Parts 197 1,446 

Cyclical Consumer Products 332 2,159 

Cyclical Consumer Services 416 3,08 

Retailers 289 2,261 

Food & Beverages 389 2,656 

Personal & Household Products & 

Service 74 584 

Food & Drug Retailing 125 935 

Consumer Goods Conglomerates 52 476 
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Banking & Investment Services 1,086 7,442 

Insurance 236 1,999 

Collective Investments 70 336 

Healthcare Services & Equipment 377 2,196 

Pharmaceuticals & Medical Research 688 3,231 

Technology Equipment 453 3,115 

Software & IT Services 542 3,084 

Financial Technology & Infrastructure 21 88 

Telecommunications Services 176 1,565 

Utilities 316 2,612 

Real Estate 669 4,52 

Academic & Educational Services 39 216 

Total 9,169 64,387 

 

 

Table 8. Number of companies by country and year in quarterly dataset 2010-2020. 

Country Freq. 2020 Freq. 2010-2020 

Argentina 216 911 

Australia 16 234 

Austria 128 882 

Bahamas 4 4 

Bahrain 24 156 

Belgium 136 1,057 
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Bermuda 172 1,354 

Brazil 487 3,997 

Canada 1,764 13,539 

Cayman Islands 25 179 

Chile 172 1,368 

China 2,548 8,739 

Colombia 83 643 

Costa Rica 4 8 

Cyprus 34 109 

Czech Republic 18 194 

China 4 20 

Denmark 202 1,374 

Egypt 40 467 

Faroe Islands 4 12 

Finland 244 1,474 

France 582 4,756 

Georgia 4 20 

Germany 741 4,884 

Gibraltar 0 7 

Greece 74 768 

Guernsey 0 1 

Hong Kong 84 490 

Hungary 20 184 
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Iceland 16 16 

India 683 4,605 

Indonesia 184 1,608 

Ireland 95 899 

Isle Of Man 0 22 

Israel 133 913 

Italy 385 2,702 

Japan 1,84 18,401 

Jersey 20 157 

Jordan 4 44 

Kazakhstan 4 8 

Korea (South) 636 5,376 

Kuwait 52 372 

Luxembourg 119 569 

Macau 4 51 

Malaysia 260 2,28 

Malta 12 48 

Mexico 218 1,678 

Monaco 16 76 

Morocco 10 65 

Netherlands 219 1,755 

New Zealand 3 28 

Norway 288 1,349 
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Oman 40 256 

Pakistan 20 80 

Panama 12 84 

Peru 96 516 

Philippines 104 1,06 

Poland 164 1,42 

Portugal 50 496 

Puerto Rico 20 116 

Qatar 124 516 

Romania 12 36 

Russian Federation 157 1,432 

Saudi Arabia 156 748 

Singapore 199 2,146 

Slovenia 4 16 

South Africa 17 193 

Spain 293 2,357 

Sri Lanka 4 44 

Sweden 805 3,605 

Switzerland 228 2,076 

Taiwan 631 6,086 

Thailand 410 1,963 

Turkey 263 1,491 

Ukraine 4 44 
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United Arab Emirates 80 448 

United Kingdom 371 2,911 

United States 12,572 82,265 

United States Virgin 3 19 

Uruguay 4 20 

Vietnam 8 16 

(Brit) Virgin Islands 0 12 

Total 29,882 203,325 

 

 

Table 9. List of all controversy measures that make up the ESG Controversy score. 

Sub-Category Issue Description 

Community Anti-competition Number of controversies published in the 

media linked to anti-competitive behavior 

(e.g., anti-trust and monopoly), price-fixing or 

kickbacks. 

 Business ethics Number of controversies published in the 

media linked to business ethics in general, 

political contributions or bribery and 

corruption. 

 Intellectual 

property 

Number of controversies published in the 

media linked to patents and intellectual 

property infringements. 

 Critical countries Number of controversies published in the 

media linked to activities in critical, 

undemocratic countries that do not respect 

fundamental human rights principles. 

 Public health Number of controversies published in the 

media linked to public health or industrial 

accidents harming the health and safety of 

third parties (non-employees and non-

customers). 
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 Tax fraud Number of controversies published in the 

media linked to tax fraud, parallel imports or 

money laundering. 

Human rights Human rights Number of controversies published in the 

media linked to human rights issues. 

 Child labor Number of controversies published in the 

media linked to use of child labor issues. 

Management Management 

compensation 

Number of controversies published in the 

media linked to high executive or board 

compensation. 

Product 

responsibility 

Consumer Number of controversies published in the 

media linked to consumer complaints or 

dissatisfaction directly linked to the 

company’s products or services. 

 Customer H&S Number of controversies published in the 

media linked to customer health and safety. 

 Privacy Number of controversies published in the 

media linked to employee or customer 

privacy and integrity. 

 Product access Number of controversies published in the 

media linked to product access. 

 Responsible 

marketing 

Number of controversies published in the 

media linked to the company’s marketing 

practices, such as over-marketing of 

unhealthy food to vulnerable consumers. 

 Responsible R&D Number of controversies published in the 

media linked to responsible R&D. 

Resource use Environmental Number of controversies related to the 

environmental impact of the company’s 

operations on natural resources or local 

communities. 

Shareholders Accounting Number of controversies published in the 

media linked to aggressive or nontransparent 

accounting issues. 

 Insider dealings Number of controversies published in the 

media linked to insider dealings and other 

share price manipulations. 

 Shareholder rights Number of controversies published in the 

media linked to shareholder rights 

infringements. 
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Workforce Diversity and 

Opportunity  

Number of controversies published in the 

media linked to workforce diversity and 

opportunity (e.g., wages, promotion, 

discrimination and harassment). 

 Employee H&S Number of controversies published in the 

media linked to workforce health and safety. 

 Wages or working 

conditions 

Number of controversies published in the 

media linked to the company’s relations with 

employees or relating to wages or wage 

disputes. 

 Strikes Has there has been a strike or an industrial 

dispute that led to lost working days? 

 

 

Table 10. Correlation matrix for selected outcomes and ESG drivers. 

 

ESG 

score 

Operating 

profit mg 

Market 

cap Employ. Emissions Controv. 

Women 

on board 

ESG score 1       

Operating 

profit mg 0,001 1,000      

Market cap 0,228 0,117 1,000     

Employment 0,246 -0,086 0,363 1,000    

Emissions 0,052 0,026 0,051 0,073 1,000   

Controversies -0,258 0,040 -0,323 -0,302 0,004 1,000  

Women on 

Board 0,246 0,073 0,091 0,073 0,060 -0,133 1,000 
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