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the 2022 Russian invasion of Ukraine. Our results are robust to alternative event windows. 
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1. Introduction 

1.1. Background 

The topic of ESG and the inclusion of this factor in the assessment process of stock 

performance or investment success, in general, has gained traction in media and research 

literature in recent years. The term “ESG” itself is pretty new and was first brought to 

attention by the United Nations Environment Programme Finance Initiative in 2005. It 

aimed to denote companies’ environmental, social and governance strategies to create 

longstanding value for the firm itself and society. Nowadays, an estimated 80% of 

companies worldwide release sustainability-related reports (KPMG Impact, 2020) and 

numerous agencies such as MSCI, Morningstar, and Refinitiv Eikon provide ESG-related 

ratings. To add another layer, pivotal events like the Global Financial Crisis, the COVID-

19 pandemic and the 2022 Russian invasion of Ukraine have shaken markets 

considerably, therefore shedding more interest on stock performance in times of financial 

distress. The intersection of the two issues is particularly curious, as it has become a 

matter of economic and governmental policies (ASD, 2022). 

In this paper, we aim to address whether high-rated ESG stocks performed better 

than low-rated ESG stocks in times of major events induced by “black swan” crises. We 

will focus on the performance of Swedish stocks through the lens of their ESG ratings. 

Unlike the one event approach that existing literature primarily focuses on, our paper 

conducts an event study analysis using two events:  

1. The declaration of COVID-19 as a pandemic by the World Health 

Organization on March 11th, 2020; 

2. The Russian invasion of Ukraine as an escalation of the Russo-Ukrainian 

War on February 24th, 2022. 

1.2. Motivation 

An inevitable question emerges upon establishing the scope of our research. What makes 

the declaration of COVID-19 as a pandemic and the Russian invasion of Ukraine relevant 

for our study in the context of ESG? We now attempt to provide a clear reasoning behind 
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our decision to employ these 2 events to conduct our analysis using a sample of Swedish 

publicly traded companies.  

We choose two global events based on three important criteria, keeping in mind 

the new rise of interest in sustainability-related matters. First, the event should be induced 

by a “black swan” crisis; second, it should be relatively recent; third, the existing literature 

pertaining to the event should not be oversaturated. The Great Financial Crisis, although 

a “black swan” event, would not necessarily be a good candidate for our choice since it’s 

a relatively old event in terms of ESG topicality, and the research on this economic 

downturn is oversaturated. On the other hand, the COVID-19 pandemic, as well as the 

Russian invasion of Ukraine fit all three criteria. Both events are “black swan” events 

given the sheer negative disruption they caused across global markets.  

According to Agnew et al. (2022), between 2005-2018, ESG was rarely brought 

up (less than 1% of the time) during earnings calls. The situation looks completely 

different in 2021, where 20% of all earnings calls touch upon ESG. This fact reflects upon 

the novelty of these events with regard to ESG information. In terms of the third criterion, 

oversaturation might come across as a concern for COVID-19. But even though we have 

adequate existing literature on COVID-19, it doesn’t delve deep into our topic of interest 

in our preferred geography, i.e., Sweden. The Russia-Ukraine War’s full-scale impact is 

yet to be determined and so, the research on this event is premature. For this event, ESG-

oriented research is particularly scarce.   

Our two events are very current and pertinent to the present economic and market 

landscape. The Russia-Ukraine War did not only cause an energy crisis across Europe but 

also had far-reaching humanitarian and socio-economic repercussions. To a great extent, 

it sheds light on how the assessment of ESG risk needs to be redefined. Events like 

COVID-19 and the Russia-Ukraine War are generally considered to reshape the scope of 

ESG. A proof of the changing ESG dynamic is encapsulated in the fact that the rating 

agency Sustainalytics decided to update its methodology post the occurrence of these 

events.  

Following the pandemic, Sustainalytics incorporated a new COVID-19 

assessment model to upgrade the Country Risk Ratings (Sustainalytics, 2020). They 
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formulated a quantitative model that gauged the exposure and response of countries to 

the pandemic. Post the Russian invasion of Ukraine, the agency not only captured the 

country risk changes but also the systematic impacts on companies affected during the 

war (Sustainalytics, 2022). Sustainalytics’ rationale1 behind updating its methodology 

falls in line with our motivation to perform this study.  

Although we don’t use ESG ratings provided by Sustainalytics in our research, 

we presume that other rating agencies will follow and revise their methodologies as well. 

This would make it interesting to analyze whether current ESG scores manage to capture 

any significant performance disparity. The fact that these events have led to a change, not 

in the scores but in the methodology itself, prompts us towards the exponentially 

increasing importance of ESG. This helps explain the importance of such “black swan” 

events in the context of ESG and, increasingly, of companies affected by changes in ESG. 

The impact of these events is not just limited to the recalibration of ESG as a 

concept.  It has gone one step further to also alter the ESG investment landscape. Prior to 

the war, funds would follow the trend of divesting from industries deemed as 

unacceptable from an ESG perspective (e.g., the Norwegian pension fund KLP, a majority 

of pension funds in Switzerland) (Investment Monitor, 2022a). One example of such an 

industry would be arms production, the outlook on which has shifted since the start of the 

war. The increase in the defense budget of some countries and easing investment 

regulations in this sector, following the Russian invasion of Ukraine (Investment Monitor, 

2022b) has an inevitable effect on the stock market and the investment landscape.  

In Sweden, for example, SEB Investment Management has decided to review its 

guidelines for “admissible for investment” industries by including defense as one of them 

(SEB Group, 2022). This is also especially curious and relevant in the current geopolitical 

context, as Sweden has recently submitted its candidacy for NATO membership post 

Russia’s invasion of Ukraine. In conclusion, these “black swan” events drive the 

 
1 On the decision to update the ESG score methodology following the outbreak of COVID-19, 

Sustainalytics (a Morningstar Company) stated: “All three capitals of a country, Human Capital, Natural & 

Produced Capital, and Institutional Capital, that we evaluate within our Country Risk Ratings are affected 

by the crisis.” (Sustainalytics, 2020). Similarly, following Russia’s invasion of Ukraine, Sustainalytics 

explained: “Taking the Russia-Ukraine conflict into account in the SG Risk Ratings poses a methodological 

challenge since ratings are typically constructed as stable systems that work under ‘normal’ conditions. […] 

Typically, the situation evolves rapidly, and assessments need to be regularly monitored and adjusted in 

accordance with the current state.” (Sustainalytics, 2022) 



 

4 

 

repositioning of ESG from a static to a dynamic concept. Because we are currently 

standing at the cusp of this shift, it seems all-the-more relevant to contribute now to the 

existing research in this field.  

Kick and Rottmann (2022) nudge us to question whether investing in firms with 

high ESG ratings could provide a shield against the downward risk during “black swan” 

events. While some studies in the U.S. show that firms with a higher sustainability rating 

benefited more than those with a lower rating during the Great Financial Crisis (Lins et 

al., 2017), others yield no such results for COVID-19. This discrepancy in outcome for 

different events does not exactly lead us to a definite conclusion. Thus, we are motivated 

to perform a study which attempts to find if investing in higher-rated stocks could act as 

a potential hedge during times of market distress. We will be testing this for our 

geography of interest, by standardizing the methodology for two recent “black swan” 

events.  

As also inferred by Kick and Rottmann (2022), ESG-oriented stocks tend to 

perform differently during major critical situations (as well as during different timelines 

within the same event). They attribute this conclusion to a few potential explanations. 

Firstly, different events have a differing impact on stock performance because of 

dissimilarities in their nature. This served as a strong motivation for us to pick two 

fundamentally distinct events – the COVID-19 crisis, which is a public health emergency, 

and the Russia-Ukraine War, which is a geopolitical one. Thus, we want to determine 

whether the conclusions we draw for the first event would hold true for the second one in 

an identical geographical setup.  

We use an event study approach to find whether high-rated ESG stocks 

overperform compared to their low-rated counterparts during the two events under 

consideration. While we observe no evidence of overperformance during WHO’s 

announcement, we discover that during Russia’s invasion of Ukraine a higher ESG-rating 

resulted in better returns for shareholders. We suspect that this outcome could be 

attributed to the previously mentioned dissimilarity in the nature of the events. We 

elaborate further on this outcome in future sections and explore other potential 

explanations behind the discrepancy in our results. 
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Our research contributes to the existing body of literature in two primary forms. 

First, our paper tackles the effects and implications brought along by incorporating the 

ESG perspective into the analysis of stocks. Second, our research adds to the growing 

literature on the impact of “black swan” events like COVID-19 and the Russian invasion 

of Ukraine on stock markets. We employ a unique approach to analyze ESG-rated 

Swedish stocks at two points in time through the perspective of two major international 

crises. We are also standardizing the methodology across two differently natured events 

to obtain comparative results. To the best of our knowledge, research based on the 

combination of our (a) employed methodology, (b) selected events and (c) studied 

geography has not been performed before. In this manner, we hope that our study results 

will help investors, portfolio managers and shareholders understand better whether 

favoring high-rated ESG stocks during times of crisis helps them navigate away from a 

downturn in returns and mitigate portfolio risks. 

The thesis is structured as follows. Section 2 summarizes the existing literature on 

the performance of ESG-oriented stocks (2.1), as well as provides an ESG perspective on 

the impact of COVID-19 (2.2) and the 2022 Russian invasion of Ukraine (2.3). Next, 

section 3 provides details about the data employed, mostly its sources and how it was 

compiled. Section 4 provides details about the event study methodology. Next, section 5 

presents the empirical results of our study. We divide this section into three subsections: 

5.1 takes the reader through the main results, 4.2 engages in a robustness check for the 

results obtained in 4.1, and 4.3 discusses the results. In section 5 we summarize our 

closing remarks and in section 6 we suggest potential further research ideas, using our 

work as a baseline. 
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2. Literature Review 

In the past years, scholars have employed various methodologies and measures 

to determine how the incorporation of the 3 ESG pillars – environmental, social and 

governance - in a company’s strategy and operations drives welfare on numerous levels. 

This section aims to summarize the relevant literature and highlight tangencies with our 

research topic to draw parallels with our findings.  

The discussed literature proposes an inclination towards ESG having a positive 

effect on stock performance for global equities. This stands true for studies done during 

regular times, COVID-19, and the Russian invasion. But, with this study focusing on 

Swedish stocks, we are more susceptible to research focused on European markets (even 

though we take a global perspective into account). Papers focused on analyzing the impact 

one European markets during regular times suggest insignificance of ESG’s role as a 

driver of market returns. A pertinent study for this region conducted by Engelhardt et al. 

(2021) suggests that ESG orientation does not necessarily induce overperformance in 

high-trust economies during COVID-19. The sample of high-trust economies taken in 

this paper also covers Sweden, which makes our results directly comparable. Research 

focused on Europe covering Russia’s invasion of Ukraine left us without a definite 

conclusion. The pandemic is known to have caused a worldwide havoc, leaving almost 

no economy untouched. The Russian invasion of Ukraine is more recent and not a lot of 

literature is available to review. So, it is still too early to draw a precise conclusion.  

One positive difference between the available research on COVID-19 and the 

2022 Russian invasion of Ukraine is that the timeline employed in literature on the latter 

issue is generally more standardized across papers. The lack of a standard “main” event 

within the pandemic poses an issue regarding research comparability. On the other hand, 

in the case of papers addressing Russia’s invasion of Ukraine, the event date is commonly 

accepted as February 24th 2022. One additional aspect causing a divergence of opinions 

could be that rating providers use different methodologies for ESG scores, as per 

Halbritter and Dorfleitner (2015). Appendix A presents a summary table of the literature 

review and the relevant ESG ratings. It is clear that, as expected, scholars use different 
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rating sources to conduct their research, further contributing to diminishing the degree of 

comparability between results. 

For this purpose, we structure our literature review into three main subsections 

related to research that touches upon: 

• the general performance of ESG-focused stocks, 

• the impact of COVID-19 on stock performance – ESG perspective, 

• and the impact of the 2022 Russian invasion of Ukraine on stock performance – 

ESG perspective. 

2.1. Performance of ESG-focused stocks 

From a bird’s eye view, it appears that there is conflicting evidence on ESG’s role in stock 

performance during normal times. While literature focusing on the global perspective and 

on some developed economies, such as the U.S. and Australia, indicates that a higher 

ESG focus causes stock overperformance, studies performed in the European context 

suggest a generally insignificant stock performance. Since our geography of interest is 

Sweden, we are biased towards the latter.  

Kumar et al. (2016) take a global perspective on analyzing how companies’ 

incorporation of ESG factors into their businesses helps them adjust risk performance 

compared to their non-ESG counterparts. The authors discovered that more sustainable 

companies achieve better returns, and less volatility in stock performance. Verheyden et 

al. (2016) analyzed 23 developed and 23 emerging markets and established that using 

ESG factors in the screening process does indeed help minimize the tail risk and improve 

risk-adjusted returns. Upon reviewing literature for Europe, we encounter evidence of an 

insignificant difference between the performance of ESG and non-ESG stocks across 

European markets. Milonas et al. (2022) analyzed the performance of 64 U.S. and 80 

European funds. They determined that the funds committed to investing in ESG-oriented 

stocks do not display any critical difference in returns compared to their non-ESG-

oriented counterparts. La Torre et al. (2020) analyzed Eurozone companies included in 

Eurostoxx50 from 2010-2018 using both qualitative and quantitative ESG measures. 

They concluded that a sustainability focus was merely beneficial, except for a few 

companies that primarily operate in the energy and utility business.  
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The proof for the U.K. leans more towards a better performance from non-ESG 

stocks. Brammer et al. (2006) conclude that firms with higher social and environmental 

scores faced decreased returns, while those with lower scores exceeded the market return. 

This could be a consequence of the costs these companies incur due to their sustainability 

policies that shareholders, in turn, must bear. Luo (2022) reached the same results. The 

results for the U.S. stocks look more promising. As mentioned earlier, Lins et al. (2017) 

concluded that the stock returns of firms employing CSR strategies more actively 

benefited on average by 4-7% compared to their peers during the Global Financial Crisis.  

A similar outcome was found by Galema et al. (2008) and Eccles et al. (2012). 

While the former established a more substantial effect for companies with a strong stance 

on the environment, product and diversity, the latter determined a more potent effect in 

the case of companies for which reputation was vital, as well as for companies operating 

in the business of natural resource extraction. In terms of long-term value, Glossner 

(2017) also finds that the higher the ESG risks a firm faces, the more decreased its stock 

returns are. Contrarily, by employing the Carhart four-factor model and the cross-

sectional Fama-Macbeth analysis, Halbritter and Dorfleitner (2015) find no compelling 

evidence of discrepancies in stock returns between high-rated and low-rated ESG stocks2. 

Limkriangkrai et al. (2017) study Australian firms and conclude that there does not seem 

to be any effect on returns generated by higher ESG scores once these returns are adjusted 

for the Fama-French-Carhart risk factors.  

2.2. Impact of COVID-19 on stock performance – ESG 
perspective 

Overall, the existing literature gives evidence that higher ESG inclined stocks displayed 

overperformance during COVID-19. But the timeline and impact of these events varies 

considerably across papers and geographies, which makes it challenging to infer an 

overall conclusion about the impact of COVID-19 on financial markets. This matter is 

also raised by Martins and Cro (2022) in their paper. Even the key developments that 

scholars analyze in their research can be very different (e.g., the declaration of the 

outbreak as a Public Health Emergency of International Concern on January 30th 2020, 

 
2 This finding is also supported by Becchetti and Ciciretti (2006), who determine that socially responsible 

stocks tend to perform worse than their peers upon adding industry controls. 
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the declaration of the outbreak as a pandemic on March 11th 2020, lockdown 

announcements in different countries, announcements of vaccine effectiveness).  

On a global level, our research helps us deduce that higher ESG inclination led 

to improved stock performance compared to a lower inclination during COVID-19. Ding 

et al. (2021) studied the relationship between ESG and stock returns through the prism of 

confirmed COVID-19 cases across 61 economies. The authors concluded that companies 

with a better score faced a smaller decrease in stock returns. Omura et al. (2021) applied 

MSCI ratings to study the performance of ESG equity investments in the U.S., Japan, and 

Europe, for 2,5 years, starting from January 2018. Their research confirms that these 

investments demonstrate a better performance than traditional investments during the 

COVID-19 pandemic. Ferriani and Natoli (2021) analyzed whether funds with a 

predisposition towards low-ESG-risk stocks gave superior returns during the pandemic. 

They found that these funds actually showed a more favorable performance. On the flip 

side, ESG ETFs did not show improved performance of ESG oriented stocks compared 

to their counterparts (Pavlova & de Boyrie, 2022). 

Digging into Europe, Engelhardt et al. (2021) employed Refinitiv’s ESG ratings 

to study the connection between these scores and stock performance throughout the 

COVID-19 breakout across 16 European markets. The paper finds that ESG generally 

plays a more central role in low-trust countries that do not exhibit strong regulation or 

rigorous disclosure standards. The outcome allocates no such significance to ESG for the 

sample of high-trust economies, which Sweden is a part of. This finding will be a pivotal 

point of comparison in the context of our research for the first event. Cardillo et al. (2022) 

provide evidence that although higher ESG-rated stocks showed better performance, 

sustainability was not necessarily the deciding factor, and general solid financial 

principles should also be taken into account.  

Moving on to the U.S. market, Frambo and Kok (2022) studied the performance 

of stocks during the 2020 stock market crash in relation to their Sustainalytics ESG risk 

index score. The authors deduce that, in general terms, a smaller risk score determines 

better performance. Garel and Petit-Romec (2021) analyzed the environmental aspect of 

Thomson Reuters Asset4 scores across U.S. stocks. They determined that companies that 

emphasize environmental policies have gained better stock returns during the COVID-19 
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breakout. Not only did COVID-19 not shift investors’ focus away from these matters, but 

it also made them more conscious of its importance. Consequently, markets reacted by 

compensating more for environmental awareness.  

For the Asian markets, Broadstock et al. (2021) analyze the function of ESG 

factors in the COVID-19 recession in China. They deduce that ESG-oriented portfolios 

performed better compared to non-ESG-oriented ones. Additionally, they determined that 

the difference in performance between the two would not be as drastic during “regular” 

times, accentuating the significance of ESG in times of financial distress. The Korean 

market has been addressed in this context by Lee et al. (2022). Their study states that non-

CSR companies are generally perceived as more volatile and riskier, leading investors to 

wind up their positions faster during a crisis. Takahashi and Yamada (2021) present an 

opposite outlook in the case of Japan. To determine what characteristics impacted the 

Nippon market throughout the coronavirus pandemic, the authors established a lack of 

relationship between companies that rank high according to Refinitiv ESG scores and 

abnormal returns.  

2.3. Impact of Russia’s invasion of Ukraine on stock performance 
– ESG perspective 

Because the 2022 Russian invasion of Ukraine is relatively recent and still ongoing, the 

available literature, which is limited, mainly focuses on its overall impact on financial 

markets. Boubaker et al. (2022) say that Russia’s war negatively impacted global 

financial markets, except for those of Middle East and Africa, pan-America, and Asia3. 

Their sample also includes Sweden’s OMXS–30, the results for which show a strongly 

significant, negative performance of around 2,5% following the event. Moreover, 

research on this event from an ESG point of view is even more scarce. But unlike COVID-

19, this event is cleaner as the event date is commonly taken as February 24th, 2022.

  

Basnet et al. (2022) studied the impact on 299 companies globally that chose to 

either stay or leave the Russian market following the invasion. Because companies that 

enjoy higher Refinitiv ESG scores are more inclined to leave the Russian market, the 

 
3 Yousaf et al. (2022) support this conclusion. 



 

11 

 

authors conclude that these firms met a weaker adverse market response compared to 

what low ESG-rated companies would have faced, had they announced ceasing operation. 

Kick and Rottmann (2022) present an opposing view. Conducting an event study across 

15 developed European economies, the authors conclude that although ESG-oriented 

companies might benefit from the risk protection strategy offered by ESG loading in times 

of crises, the Russian invasion of Ukraine is not part of these crises. 

Some of the concerns this event brought include skyrocketing oil and gas prices 

and a high energy risk (Investment Officer, 2022). We should note that Swedish imports 

of Russian energy resources include 8% of crude oil and 30% of liquefied natural gas 

(Library of Congress, 2022). This vulnerability to conventional energy presents an 

opportunity to shift to clean energy. Additionally, renewables present a potential 

goldmine since the Swedish government aims at a 100% transition to renewable 

electricity by 2040, with a 100% transition to a renewable energy system not out of the 

question either (Zhong et al., 2021).  

Since the concept of renewable energy is such a topical one, particularly in 

Sweden’s context, we direct our attention to clean and renewable energy markets. Umar 

et al. (2022) analyzed the energy and metal sectors for various global indices and deduced 

that renewable energy was the first to exhibit a spike in abnormal returns, seconded by 

conventional energy stocks. The second conclusion was that European markets showed 

the highest significant results compared to other global markets, mostly because the 

former were the first ones to be hit by the energy crisis. We can corroborate these findings 

with those of Nerlinger and Utz (2022), who did a similar study on Europe, North 

America, and Asia. This is an indicator that a higher dependence of European countries 

on Russian energy calls for a swifter transition to clean energy. These findings shed 

spotlight on an important consideration, which is to see if energy stocks drive the results 

for Event 2. 
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3. Data Sources and Compilation 

With this paper, we try to find evidence whether Swedish stocks with a higher ESG rating 

differ in performance to their low-rated counterparts during global shocks. To find the 

events’ impact on Swedish securities categorized according to their ESG ratings, we 

found it imperative to scout through three primary databases – Refinitiv Datastream, 

Refinitiv Eikon and the Kenneth French Data Library. From Datastream, we downloaded 

the stock prices of all Swedish securities and the benchmark index – OMX Affarsvarldens 

General Price Index – from mid-2019 to mid-2022. This data frame was chosen keeping 

in mind the occurrence of Event 1 in March 2020 and Event 2 in February 2022. Next, 

we downloaded the ESG ratings for Swedish firms from Refinitiv’s Eikon database4. To 

run our prediction models, we picked Fama-French Factors for the relevant dates from 

Kenneth French’s Data Library (2022). We downloaded daily factors for size, value, 

profitability, investment, and momentum for Europe. 

After collecting all the appropriate data, we calculated daily returns for all 

securities and the index using the formula:  

                                                                 Rit = (Pit – Pit -1) / Pit -1                                                                                     (1)                              

where Pit is the price of a security/index i on day t and Pit -1 shows the price of a 

security/index i on day t-1. 

We then accumulate two different data sets for our two events (Figure 1). First, 

market prices for 1036 stocks were downloaded from Datastream, but not all had ESG 

rating information available. Then, adjustments pertaining to different share classes, data 

unavailability and missing data left us with 739 securities for the first event and 906 

securities for the second one. Event 2 has a higher all-stock count, as some stocks started 

trading after Event 1. This group forms our first category of interest – all stocks (ALL). 

Please note that ALL contains both ESG rated and non-rated stocks. We now move to 

 
4 We chose to pick ESG rating information from Refinitiv as it provided comprehensive rating information 

on Swedish stocks as well as the methodology applied behind those ratings. The database encapsulates and 

calculates over 630 company-level ESG indicators. From this, a subset of 186 of the most essential and 

comparable indicators per industry is used in the overall scoring process. The next step is to group this 

subset into ten different categories, which power the three main categories – Environment, Social and 

Governance (Refinitiv, 2022). 
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ESG-rated stocks for both our events to reach our ultimate variable of interest, which will 

help us answer the research question. First, we filter ESG-rated stocks for 2019, as per 

the methodology used by Takahashi and Yamada (2021) and get 170 stocks for Event 1. 

The count sums up to 279 ESG-rated stocks as of 2021 for Event 2. Then, we assign each 

dataset to two buckets – high-rated ESG stocks (H_ESG) and low-rated ESG stocks 

(L_ESG). While the former includes firms with an ESG score above the 60th percentile, 

the latter has those with an ESG rating below the 40th percentile. The difference between 

H_ESG and L_ESG, which we label “ESG_DIFF”, will help us analyze how much 

better/worse off high-rated ESG stocks were, if at all, in comparison to low-rated ESG 

stocks.  

 

Figure 1. Data Sorting and Filtering 

 

 

Refinitiv Eikon's 
Swedish Market Price 

Database:

1036

All stock count:

739

ESG-rated stock count:

170

H_ESG stock count:

68

L_ESG stock count:

67

All stock count:

906

ESG-rated stock count:

279

H_ESG stock count:

109

L_ESG stock count:

108
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4. Methodology – Empirical Approach 

The event study methodology followed in this paper is in line with the one employed by 

MacKinlay (1997). Firstly, it is crucial to define the event day, estimation window and 

event window for the events under discussion. 

4.1. Event Day 

τ is a time variable which can take different days within the estimation/event window. 

For the event day, τ = 0. Our event day for the first event is March 11th 2020, the day 

WHO declared COVID-19 as a pandemic. Event 2 is deemed to have occurred on 

February 24th 2022, when Russia officially declared its decision to invade Ukraine.  

4.2. Estimation and event window 

The estimation window is a period set before the event window and helps predict the 

normal (expected) returns for the latter, had the event not occurred. For both events, we 

take an estimation window of 120 days (denoted by L1) that ends one day before the event 

window start date, T1 (Figure 2). Brown and Warner (1985) and MacKinlay (1997) 

suggest 120 days as the estimation window period is sufficient to formulate a benchmark 

for normal returns. These 120 days include only trading days and end on t-11. Our 

baseline event window for abnormal return testing will be [-5, +5] days around the event 

date (denoted by L2) to capture the immediate market reactions. T2 denotes the event 

window start date, and T3 denotes the event window stop date. To consider the far-

reaching impact of our events and how they transpired over a longer time horizon, we 

also conduct our analysis on [0,0], [-10, +10], [-10, -6], [+6, +10].  

Due to the fundamental nature of the events in our paper, it can be challenging 

to single out a precise date that might have impacted the market. For instance, before 

WHO declared COVID-19 a pandemic, the virus had spread to 28 countries outside of 

China by February 21st and 47 confirmed cases of COVID-19 were found in the European 

region (Ke et al., 2020). Sweden also started witnessing the impact the week after. In the 

case of Event 2, although the war was officially declared on February 24th 2022, it was 

already being anticipated by major world powers for more than a fortnight (Bown, 2022). 

To overcome this limitation, Miyajima & Yafeh (2007) consider the effect of the event 
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over several trading days and employ a baseline event window of [-5, +5]. This is in line 

with our methodology for event window selection. An event window incorporating some 

days before the event helps capture the effect of the likelihood of the event happening. It 

is important to help gauge a full picture of the market’s reaction to the event. 

One might argue why we did not choose the onset of COVID-19 in Sweden as 

our event day, which fell on February 26th 2020. But it should be noted that under the 

longer event window [-10, +10] (which we employ as a robustness check), this date is 

marked by t-10. So, the results for the [-10, +10] event window can be considered to make 

conclusions if February 26th 2020 is deemed as the main event day. Still, we stick to our 

methodology to deploy WHO’s announcement as our primary choice of Event 1 for 

Sweden. This is because of the global reach of this announcement and the fact that a 

majority of the papers employ this date as the main event. So, even though a lot of 

different developments are used, the validity of the results under each of these 

developments stands in analyzing the impact of COVID-19. 

 

Figure 2. Event timeline 

 

 

4.3. Abnormal Returns and Cumulative Abnormal Returns  

For each firm, we start by finding the Abnormal Returns (ARiτ) for each security i at time 

τ, as shown in the equation below: 

                                            ARiτ = Riτ - E(Riτ)                                                   (2) 

where Riτ is the actual excess daily return of the security and E(Riτ) is the normal/expected 

excess daily return of the security i on day τ obtained using the prediction model. The 
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following equation represents the baseline model (3) to the fitted model used for 

predicting returns (4):  

                                                 Riτ = 𝛼i + Σk βki fkτ + 𝜖iτ                                                     (3) 

 

The fitted regression for calculating expected returns under different factor 

models looks as follows: 

                                                   E(Riτ) = 𝛼̂i + Σk β̂ki fkτ                                                    (4) 

where k is the total number of factors; f represents the factors used in this study – EMR, 

SMB, HML, RMW, CMA, WML, which stand for excess market return, size, value, 

profitability, investment and momentum, respectively (Shanaev & Ghimire, 2022). Refer 

to Appendix B for the expanded version of the factor models. 

The excess stock/market returns are calculated as the difference between 

stock/market return on a particular day and the 1-month Swedish Treasury Bill rate 

obtained from the Swedish Riksbank website (Sveriges Riksbank, 2022). The next step 

is to understand the computation of Cumulative Abnormal Returns (CARs), as shown in 

equation 5, for security i for all τ over the event window L2. In simple terms, Cumulative 

Abnormal Returns sum up the abnormal returns for a security for the event window. 

                                                CARi (T2, T3) = ∑ AR𝑇3
𝜏 = 𝑇2 iτ                                                                                  (5) 

4.4. Average Abnormal Returns and Cumulative Average 
Abnormal Returns  

To gauge the comprehensive reaction of Swedish stocks to the events of interest, we 

determine the Average Abnormal Returns (AARs), which are the averages of the 

abnormal returns of all securities on each day.  

                                                      AARτ = 
1

𝑁
 ∑ AR𝑁

𝑖 = 1 iτ                                                                                            (6) 
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where AARτ shows the average abnormal return across all securities on day τ and “N” is 

the number of securities5. Then, we calculate Cumulative Average Abnormal Returns 

(CAARs) for the event window using AARs. 

                                             CAARτ (T2, T3) = ∑ AART3
𝜏 = T2 τ                                                     (7) 

where CAARτ takes the sum of AAR for all τ over the event window L2 (T2 to T3). This 

helps us understand the event’s combined impact across all securities at different points 

in the event window. 

The main object of our study is to analyze CAARs for the event window(s) to 

see if the null hypothesis can be refuted or not for each event. Since the aim of this thesis 

is to analyze the difference in results for H_ESG and L_ESG categories, we restrict the 

scope of this paper to analyze one main hypothesis for each event, the null for which can 

be stated as:   

H0: The difference in cumulative average abnormal returns (CAARs) for 

high-rated ESG firms and low-rated ESG firms is not statistically different 

from 0 in Sweden for the main event window [-5, +5]. 

 

The hypothesis for each event, will be tested across additional event windows to 

ensure the robustness of our results. 

4.5. Testing significance of AARs and CAARs 

To test the statistical significance of AARs and CAARs, we deploy the t-statistic as has 

been done by many event studies (e.g., Barber & Lyon, 1996; Brown & Warner, 1985). 

In addition, we use the t-test to test our null hypothesis, as the distribution of the abnormal 

returns during the event window for a given security is normal, as below: 

                                                         ARiτ ~ N(0, 𝜎2(ARiτ))                                                     (10) 

For ESG_DIFF, we performed a two-sample t-test to analyze the significance of 

AAR and CAAR metrics. The standard errors employed are robust6. 

 
5 We employ equal weights here, as per the standard event study methodology. 
6 Adjusted for heteroskedasticity. 

https://onlinelibrary.wiley.com/doi/full/10.1002/ijfe.2539?casa_token=Mb5t2gmLwIEAAAAA%3AsXuQHrIk1YsE-5hCSeG5Kzh6zJZ0pFnWZXXs8-ntau3gjHhPWl5H_Wfzf0Od46pjZm4kb7uc3c_SxA#ijfe2539-bib-0004
https://onlinelibrary.wiley.com/doi/full/10.1002/ijfe.2539?casa_token=Mb5t2gmLwIEAAAAA%3AsXuQHrIk1YsE-5hCSeG5Kzh6zJZ0pFnWZXXs8-ntau3gjHhPWl5H_Wfzf0Od46pjZm4kb7uc3c_SxA#ijfe2539-bib-0012
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4.6. Model selection 

A robust model is needed to predict normal returns during the event window. The reason 

behind choosing one fundamental prediction model is to accommodate for easy 

presentation and discussion of results throughout this paper and to use the rest of the 

models as a robustness check (Appendix C). We decided to set Carhart 4-Factor (FF4) 

model (Carhart, 1997) as our base model because it gave a high explanatory power and 

more statistically significant metrics. Additionally, we suspect the presence of the 

momentum factor in the estimation window for both events.  

For Event 1, we set our event date in March 2020, but COVID-19 started to root 

itself already back in January of the same year. It could also be argued that COVID-19 

took base in Europe at the end of February, when Sweden started seeing its impact. For 

Event 2, we set the event date at the end of February 2022. The estimation window for 

this event could be contaminated due to the presence of the Omicron variant of COVID-

19 in January and speculation of the occurrence of Russia’s invasion in February.  

Hereafter, we will primarily be discussing the results considering this model.  
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5. Empirical Results and Discussion 

5.1. Main Results 

5.1.1. Event 1 

Table 1 presents the results for our baseline event window, [-5, +5]. An insignificant 

CAAR for the window, as witnessed on t+5, provides evidence against rejecting the null 

hypothesis. Therefore, we lack proof to state that high-rated ESG stocks in Sweden 

over/under performed compared to low-rated ESG stocks for our event window. On the 

event day, t, the AAR for ESG_DIFF was also statistically insignificant. In the days 

following the event, the first three days give significant AAR values. But upon careful 

consideration, we realize that subsequent AARs are alternating between positive and 

negative values that seem to nullify each other’s effect. Such volatility aligns with our 

earlier concern around the lack of a precise event date for COVID-19 due to its 

fundamental nature.  

 

Table 1. AARs and CAARs for Event 1 for the 11-day event window 

                    ESG_DIFF 

Day AAR CAAR 

t-5 -0,0067* -0,0067* 

t-4 0,0043 -0,0023 

t-3 0,0006 -0,0018 

t-2 0,0195*** 0,0177* 

t-1 -0,0044 0,0134 

t 0,0019 0,0153 

t+1 0,0310*** 0,0463** 

t+2 -0,0177** 0,0286 

t+3 0,0247** 0,0533* 

t+4 -0,0091 0,0442 

t+5 0,0033 0,0475 

Note: Significance level is shown as ***p < 0.01, **p < 0.05, *p < 0.1. 

5.1.2. Event 2 

For Event 2, Table 2 displays the results for our baseline event window, [-5, +5]. The t+5 

CAAR of 4,3% is significant at the 5% level. This provides grounds for rejecting the null 

hypothesis to suggest that high-rated ESG stocks performed better than low-rated ESG 
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stocks in Sweden during Russia’s invasion of Ukraine. On the event day, a significant 

AAR value of 1,6% further asserts our position in favor of rejecting the null hypothesis. 

From a first look, it might seem that our event window contains negative AAR values in 

support of a better performance of low-rated over high-rated ESG stocks. But, upon a 

closer look, all negative AARs, except for one, display insignificance.   

 

Table 2. AARs and CAARs for Event 2 for the 11-day window 

                        ESG_DIFF 

Day AAR CAAR 

t-5 0,0065 0,0065 

t-4 0,0099*** 0,0163*** 

t-3 0,0152*** 0,0316*** 

t-2 -0,0035 0,0281*** 

t-1 -0,0032 0,0249** 

t 0,0164** 0,0413*** 

t+1 -0,0116** 0,0297** 

t+2 0,0015 0,0311** 

t+3 -0,0026 0,0286* 

t+4 0,0033 0,0319* 

t+5 0,0111** 0,0430** 

Note: Significance level is shown as ***p < 0.01, **p < 0.05, *p < 0.1. 

5.2. Robustness Check  

To provide a more comprehensive analysis, Table 3 displays CAARs for our main, as 

well as for four additional event windows. The first CAAR for [0, 0] is actually the AAR 

for event day t. The next two CAARs display the results for a short and long event window 

to gauge the immediate and the extended impacts, respectively. These will not only help 

us compare how far the impact of an event lasted but will also aid in understanding 

whether an analysis of 10 additional days changes the magnitude of the impact 

significantly. Finally, the inclusion of the last two event windows helps eliminate the 

possibility of a contaminated event window and see if the impact of the event was limited 

to an immediate reaction around the event day (basically during the baseline event 

window).  
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A robustness check for Event 1 reconfirms our previous inference that the event 

induced no overperformance by high-rated ESG stocks. This holds true for all the 

different event windows that are analyzed. Even the event day CAAR[0, 0] does not 

exhibit significance. The longer event window, [-10, +10], confirms our outcome for the 

shorter window by displaying insignificant results as well.  

In case of Event 2, we can deduce an opposite conclusion and reject the null 

hypothesis. CAAR values on the event day (1,6%), during the shorter window (4,3%) and 

the longer window (5,3%) show significance at 5% level. The impact of Event 2 stretches 

to the longer window, even though it is just around 1% higher in magnitude than the 

shorter window. Additionally, to see if the results for [-10, +10] window were mostly 

driven by [-5, +5], we check the CAARs for non-overlapping event windows, [-10,  -6] 

and [+6, +10]. The CAAR values for the latter two windows are insignificant at all levels. 

This implies that the longer event window outcome is majorly driven by the shorter 

window. So, the effect of Event 2 looks clean and centered close to the event day. 

 

Table 3. CAARs for different event windows 

  Event 1 Event 2 

CAAR[0, 0] 0,0019 0,0164** 

CAAR[-5, +5] 0,0475 0,0430** 

CAAR[-10, +10] 0,0566 0,0533** 

CAAR[-10, -6] 0,0029 0,0111 

CAAR[+6, +10] 0,0062 -0,0008 

Note: Significance level is shown as ***p < 0.01, **p < 0.05, *p < 0.1. 

5.3. Discussion 

Insignificance in CAAR for our baseline event window, [-5, +5], is strongly 

supported by the outcome of the robustness check for Event 1. Table 7 gives a summary 

of whether we can reject the null hypothesis under (a) our primary event window, [-5, +5] 

and (b) our additional event windows employed for the robustness check. Thus, we fail 

to reject the null hypothesis and deduce that high-rated ESG securities in Sweden 

do not perform statistically differently than their low-rated counterparts around 

WHO’s declaration of COVID-19 as a pandemic.  The conclusions we draw for Event 

1 also align with those of Takahashi and Yamada (2021), as well as with those of Bae et 



 

22 

 

al. (2021) Even though they conduct their analyses on different geographies compared to 

our work (i.e., the U.S. and Japan), the results have direct tangencies to each other.  

We now discuss some possible explanations in favor of our outcome. Firstly, the 

lack of evidence of better stock performance from high-rated ESG stocks could be 

attributable to our choice of event. COVID-19 was a health emergency, throughout the 

course of which there were several key developments, one of them being WHO’s 

declaration. But our results suggest that this might not be a significant event for Sweden. 

It is difficult to determine a primary event that captures COVID-19 as the key 

developments varied in magnitude and timing across different geographies. Secondly, it 

is possible that the sheer scale of the market turmoil caused by the event might have 

affected companies without discriminating them based on their ESG ratings.  

To see if our conjecture of a lack of bias between high and low-rated ESG stocks 

in Sweden during Event 1 holds true, we decided to extrapolate the CAARs for the ALL 

category (Table 6). We did this to see if the Swedish market, as a whole, reacted 

negatively during Event 1. The result of -11,0% CAAR for [-5, +5] and -13,6% for [-10, 

+10] were strongly significant at 1% level. So, the combined reaction of the market was 

negative around the event, providing further support to our suspicions of no bias in 

market’s treatment of ESG-rated stocks. These results for the whole market also led us to 

question our earlier explanation around WHO’s announcement not potentially being a 

significant event in Sweden. This is because if the announcement is assumed to not 

capture COVID-19 well, then a rational individual would not expect the market to show 

such drastic abnormal returns. This being said, we still hold the view that our explanation 

can be justified as WHO’s announcement on March 11th aligned with the onset of 

COVID-19 in Sweden. So, it is possible that the market was still reacting to and sinking 

in this new concept of “COVID-19”.  

Our choice of Sweden as our geography of interest is tightly related to the fact that 

the country has recently ranked very highly in terms of ESG commitment. According to 

the RobecoSAM Country Sustainability Ranking, Sweden secured second place among 

150 countries (Robeco, 2022). Therefore, another possible explanation behind the lack of 

difference in performance might be that the ESG component is already well incorporated 

and rewarded in Sweden. Moreover, since Sweden is a high trust economy, we can 
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reassert the conclusion derived by Engelhardt et al. (2021) that high-rated ESG firms from 

high-trust economies (the sample for which includes Sweden) seem to reap no benefits in 

terms of stock performance.  

On the other hand, there is strong evidence of overperformance of high-rated ESG 

stocks for Event 2. CAAR for the main event window [-5, +5] exhibits significance, which 

is confirmed by the robustness check (Table 7). Thus, we reject the null hypothesis and 

infer that high-rated ESG stocks in Sweden outperformed their low-rated 

counterparts around Russia’s invasion of Ukraine. Furthermore, as we deduced in the 

robustness check, the impact of this event was primarily concentrated around the shorter 

event window. The strongly significant AARs in the pre-event period for the baseline 

window seem to be driven by two major announcements. On February 18th 2022, as 

marked by t-4, U.S. President Joe Biden speculated about Russia declaring a war on 

Ukraine in the following week (White House, 2022). On February 21st 2022, as marked 

by t-3, Russian President Vladimir Putin recognized the independence of two separatist 

regions, the so-called “Donetsk People’s Republic” and “Luhansk People’s Republic”. 

These two announcements, which anticipated the occurrence of Event 2, kickstarted the 

significance in CAAR.  

The post event window AARs don’t exhibit results in favor of higher rated stocks, 

except for the value on t+5. While we see significance on t+1, the AAR for this day is 

negative (-1,2%), indicating an upper hand for low-rated ESG stocks. The first instinct 

might be to ignore the average abnormal returns from t+2 to t+4, as they are insignificant. 

But since AARs are mostly important in understanding the development of CAARs over 

the event window, we analyze these days primarily from the CAAR perspective. 

Additionally, towards the end of the post-event window, we can see a recovery in AAR. 

Since CAARs show significance for all days in the post event window, albeit a fluctuating 

one, the resulting CAAR for the whole window is significant. We can presume from these 

inferences that shareholders mostly showed their preference for better rated companies in 

the pre-event window and on the event day. In the post-event window, they still display 

preference, although a tempered one.  

These results can be visually followed in Figure 3, which shows the CAAR trend 

line for ESG_DIFF for Event 2 during the primary event window [-5, +5].  We don’t 
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show a similar graphical representation for Event 1, as our analysis yields statistically 

insignificant results for ESG_DIFF. The figure below shows an overall rising CAAR 

trend. The trend sees a steep upward rise in the pre-event period, with a slight downfall 

in the middle of the post event period. It is eventually driven up by the significant AAR 

on t+5 to lead a statistically significant CAAR for the primary window. 

 

Figure 3. ESG_DIFF CAAR[-5, +5] trend line for Event 2 

 

 

To get a better understanding of what was driving our results, we decided to 

consider the exposure of firms in our sample to Russia/Ukraine7. No database gave out 

promising information on exposure, so we manually scouted annual and interim reports. 

Table 4 provides a stock count of high-rated (H_ESG) and low-rated (L_ESG) firms 

classified according to whether they were exposed to Russia/Ukraine (EXP) or not 

exposed (NEXP). We move to investigating whether there is a disparity in the 

performance of ESG_DIFF for exposed versus not exposed firms (Table 5).  

 
7 We primarily examine the revenue exposure of a company to Russia/Ukraine; we also checked for the 

mention of exposure to Russian/Ukrainian suppliers. 
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Our tests reveal that difference between H_ESG firms exposed to Russia/Ukraine 

and their L_ESG counterparts showed an insignificant result for the baseline window [-5, 

+5], as represented by the CAAR on t+5. We can see that CAAR values are significant 

only on three out of eleven days (t-3, t-2, and t), exhibiting weak and limited evidence of 

a better performance by high-rated, exposed ESG firms. On the other hand, among non-

exposed firms, CAAR for ESG_DIFF is significant on six days, four of which lie in the 

pre-event period. CAAR for the whole window, [-5, +5], is not significant. All in all, we 

can see some proof of overperformance by H_ESG firms under both categories, but only 

in the pre-event period.  

 

Table 4. Exposure to Russia/Ukraine: stock count 

Category EXP NEXP Total 

H_ESG 56 53 109 

L_ESG 38 70 108 

 

Table 5. Exposure to Russia/Ukraine: 11-day event window CAARs 

                  ESG_DIFF 

Day EXP NEXP 

t-5 0,0047 0,0062 

t-4 0,0150 0,0148* 

t-3 0,0284* 0,0280** 

t-2 0,0269* 0,0247** 

t-1 0,0239 0,0207* 

t 0,0471** 0,0332** 

t+1 0,0395 0,0222 

t+2 0,0265 0,0338* 

t+3 0,0226 0,0329 

t+4 0,0360 0,0307 

t+5 0,0605 0,0312 

Note: Significance level is shown as ***p < 0.01, **p < 0.05, *p < 0.1. 

 

Two inferences can be drawn from this. First, there is some evidence of 

overperformance by high-rated ESG stocks for both exposure categories. Although, it is 

limited primarily to the pre-event period and seems more pronounced for non-exposed 

firms. Second, since event day CAAR jumps up and gains more significance, we can 
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deduce a relatively stronger performance on day t. Even this holds true for both the 

exposure categories. Additionally, both exposed and non-exposed H_ESG firms 

performed better compared to their L_ESG counterparts by an average of 3-4%. Thus, we 

conclude that exposure, in general, does not seem to play a role in driving the results for 

Event 2. We verify this conclusion in Appendix D by computing the difference in CAAR 

between S_EXP and S_NEXP for each category, where S = L_ESG or H_ESG.  

There might be a pre-meditated notion that the low-rated ESG (L_ESG) category 

is composed of dirty stocks8 and the high-rated (H_ESG) category is composed of clean 

energy stocks. Consequently, this might prompt the reader to think that the outcome for 

Event 2 might be driven by energy stocks that were directly affected by the war. The war 

caused an adverse impact on this sector and brought up dire effects of over-reliance on 

Russian energy. This caused a surge in conventional energy prices that benefitted dirty 

stocks and accentuated the need to shift to renewable energy. Our literature review 

touches upon how, during Event 2, the renewable energy sector outdid the conventional 

energy sector, although the latter is a close second in terms of positive performance. 

While these conclusions could have explained our Event 2 results, we cannot adopt them 

due to a lack of requisite ESG data on energy stocks. This is because when we check our 

sample, we found that only 5 energy stocks are rated among the ESG_DIFF firms9. 

Similarly to Event 1, the results from the ALL category showed strong negative 

results for Event 2 as well. CAAR for the primary event window was -2,3% and that for 

the [-10, +10] event window was -5,3%, both significant at 1% level (Table 6).  But the 

difference in the case of Event 2 is that market’s reaction displayed a bias towards 

differently rated ESG stocks. Even when we compare the magnitude of both our events, 

-11,0% for Event 1 compared to just -2,3% for Event 2, we can see that the market was 

reacting to the pandemic more harshly than it was to Russia’s war. This could be because 

Event 1 induced a longer period of uncertainty with an acutely short sight of how far its 

impact might reach. On the other hand, although Event 2 gave rise to uncertainty as well, 

there were expectations that sanctions imposed by other countries will somehow coerce 

Russia to call off its war. So, for Event 1, shareholders seemed to have withdrawn their 

wealth from all stocks in Sweden without exhibiting favoritism for higher ESG rated 

 
8 We define “dirty stocks” as oil and gas stocks that are engaged in exploration and production. 
9 Refinitiv’s Eikon database does not provide ratings for most energy stocks in our sample. 
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stocks. For Event 2, they seemed to have waited on pulling their money from these stocks. 

This appears to be the case even for an economy like Sweden, that has a relatively close 

geographical proximity to Russia/Ukraine.  

Our findings show an evolution of the performance difference between high-rated 

ESG stocks and low-rated ESG stocks throughout the two events. We suspect that the 

biased performance of high-rated over low-rated ESG stocks can be linked to, but not 

directly be used to infer, a change in shareholder preference and reaction to “black swan” 

events between 2020 and 2022. This also helps us claim that high-rated ESG stocks could 

serve as a safety net during periods of market distress. Another potential explanation for 

the different results we get in the context of our two events could be that since one of the 

events – Russia’s invasion of Ukraine – is newer and since ESG has gained significant 

traction more recently, companies have started to reflect their ESG strategies more 

accurately in their actions (Bae et al., 2021).  

Moreover, Brammer et al. (2006) also mention that firms with higher ESG scores 

might not benefit from a sustainability focus as much since costs related to ESG activities 

ultimately offset the value created by them. We could therefore hypothesize that because 

high-rated ESG companies performed better during Event 2, this might mean that firms 

have learned to optimize their ESG-related spending. Additionally, since we mentioned 

previously in our paper that the methodologies employed by rating agencies are ever 

evolving, our results could also suggest that ESG scores have developed over recent years 

to capture companies’ current ESG situation more efficiently and authentically. 

 

Table 6. CAARs for all stocks (ALL) category for the short and long event windows 

  Event 1 Event 2 

CAAR[-5, +5] -0,1102*** -0,0223*** 

CAAR[-10, +10] -0,1359*** -0,0529*** 

Note: Significance level is shown as ***p < 0.01, **p < 0.05, *p < 0.1. 
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Table 7. Results for Hypothesis Testing  

Null hypothesis (H0) Baseline Window Robustness Check 

The difference in CAAR for high-rated ESG 

firms and low-rated ESG firms was not 

statistically different from 0 in Sweden for 

Event 1. 

Supported Supported 

The difference in CAAR for high-rated ESG 

firms and low-rated ESG firms was not 

statistically different from 0 in Sweden for 

Event 2. 

Not Supported Not Supported 
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6. Conclusion 

This study set out to determine how the Swedish market’s response to high-rated ESG 

companies differed from that to low-rated ESG companies in light of two events – the 

declaration of COVID-19 as a pandemic by WHO and Russia’s invasion of Ukraine. For 

both events, we employed the event study approach as MacKinlay did in his 1997 paper. 

In addition, we used an estimation window of 120 days to serve as a base for forecasting 

the expected returns across the event window. The results from one key prediction model 

(Carhart 4-Factor Model) are evaluated over a baseline event window, [-5, +5]. We then 

perform a robustness check on this outcome to see whether the resulting inference holds 

for additional event windows. 

The empirical results for Event 1 found no evidence of over/underperformance 

of high-rated ESG stocks compared to their low-rated peers. We suppose that the 

fundamental nature of the event could have played a part in shaping the outcome. The 

entire duration of this health emergency was marked by several developments, the impact 

of which might not be captured by our choice of event. Another potential conclusion that 

arises here is that the massive disruption caused by the pandemic did not allow the market 

to differentiate performance on grounds of ESG preference. Even if this ESG-led 

divergence existed, it becomes difficult to track when it might, if at all, have taken place. 

This is one of the limitations of our study.  

For Event 2, our results indicate that high-rated firms were rewarded over their 

low-rated counterparts for better ESG performance. An important consideration is that 

energy stocks (clean or conventional) do not take up a significant chunk of ESG-rated 

stocks in this research. Thus, the overperformance of energy stocks, and clean energy 

stocks more so than conventional energy stocks, during Event 2 (Umar et al., 2022) does 

not hold any bias in the results obtained in this study. We also refrained from diving into 

industry-specific performance and limited the research in this paper to a generic level. 

The second event witnessed a shift in outcome in favor of high-rated ESG stocks. 

This could be because shareholders did not display a bias in their reaction to differently 

rated ESG stocks during Event 1, but they did so for Event 2. During Event 1, the entire 

Swedish market fell by -11,0% and there were no signs of a bias towards the stocks with 

high ESG scores, as can be seen from the insignificant CAAR[-5, +5] of ESG_DIFF. But 
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for Event 2, while the whole market experienced a downfall (of around -2,3%), it 

exhibited a significant difference in its response to high-rated and low-rated ESG stocks.  

The evolution in the difference in performance of ESG-rated stocks can also be 

attributed to other reasons. It could be a result of shareholders learning to incorporate 

high-rated ESG stocks to hedge their downward risk during times of market distress. The 

Global Financial Crisis, COVID-19, and Russia’s invasion of Ukraine all disrupted 

economies, as well as company operations worldwide. These catastrophes affected global 

policymakers, investors, and firms, and incited a need to focus on ESG investing more 

actively (Díaz et al., 2021). This also emphasized the importance of good and steady 

governance during tumultuous periods. A similar idea is enforced by Broadstock et al., in 

their 2021 paper. Another explanation could be that companies struck a balance between 

the costs required to carry out ESG strategies and the benefits reaped as a result of their 

implementation. 
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7. Limitations and Further Research 

We will conclude this thesis by listing the limitations and providing avenues for future 

research.  

To reiterate, our choice of WHO’s announcement as the event to represent 

COVID-19 in Sweden aligns with existing literature. However, there might be better 

suited events that would reflect the impact of COVID-19 on the Swedish market. This 

would require conducting event studies over different developments. This goes beyond 

the scope of our thesis and is one of the limitations of our study. If one is particularly 

interested in determining the said impact while considering a more extended timeline 

spanning over several months/years, a good alternative could be to use an interrupted time 

series analysis with an autoregressive integrated moving average (ARIMA) model. 

Another limitation of this study pertains to the manually collected database of company 

exposure to Russia/Ukraine. There was no standardized database available to us to 

account for the effect of exposure. Our database is a simplified version of what constitutes 

exposure and is vulnerable to human errors.  

Many other databases provide ESG scores, but we exclusively limit ourselves to 

Refinitiv’s Eikon database due to database access and our preference for its rating 

methodology. However, Since the rating methodology and criteria vary for different 

databases, it would be interesting to see if the outcome changes notably if another 

database is deployed. In the case of the Russian invasion of Ukraine, it would be 

particularly curious to employ scores provided by an agency that rates dirty and clean 

stocks since the energy sector is in the limelight following this event. As mentioned 

earlier, some rating agencies are changing their score assessment guidelines to capture 

the latest economic and geopolitical developments. Assuming that this methodological 

change has a material impact on scores, one could alternatively study the impact of the 

rating change on stock performance to deduce how well the new ratings reflect recent 

market trends.  

We only compared the performance of stocks that belonged to different 

percentiles within the portfolio of Swedish ESG-rated firms. It would be interesting to 

focus on a research study that compares the performance of ESG-rated stocks to that of 

non-ESG-rated stocks in Sweden. Furthermore, this paper studies the effect on ESG-rated 
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stocks and does not delve into researching the impact of an event on stocks categorized 

by individual ESG pillar scores. This provides opportunities to test if a certain pillar score 

plays a more critical role, during major events, in stock performance than the others. 

Next, we limited the number of “black swan” events in this thesis to 2. More 

events could be employed, and that too of different natures, to analyze if the results 

obtained from these two events were one-time outcomes. Lastly, we did not add an 

industry control as most industries were similarly represented in our H_ESG and L_ESG 

samples. A step further would be to conduct the study on a larger sample that includes 

other geographies besides Sweden. In this way, one could employ a country-fixed effect 

to determine whether a country’s ESG commitment affects how low- versus high-rated 

ESG firms perform. 
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9. Appendices 

Appendix A. Literature Review Summary 

Subsection Authors Geography Ratings source Conclusions 

General 
Kumar  

et al. (2016) 

Global (23 

markets) 

Dow Jones 

Sustainability 

Index (DJSI) 

ESG ↑ ➔ stock returns ↑ 

                 volatility ↓ 

General 
Verheyden  

et al. (2016) 

Global (23 

developed 

and 23 

emerging 

markets) 

Sustainalytics  

(a Morningstar 

Company) 

ESG screening ➔ tail risk ↓ 

                              risk-adjusted 

                              returns ↑ 

General 
Milonas  

et al. (2022) 
USA, Europe 

MSCI, 

Morningstar 

funds investing in ESG ↑ stocks ≠ 

returns ↑ 

General 
La Torre  

et al. (2020) 
Europe CSRHub 

ESG ↑ ➔ stock returns ↑ (only for 

a few companies in the energy and 

utilities business) 

ESG ↑ ≠ stock returns ↑ (for all 

other companies) 

General 
Brammer 

et al. (2006) 
U.K. EIRIS ES ↑ ➔ stock returns ↓ 

General Luo (2022) U.K. 
Thomson 

Reuters’ Refinitiv 
ESG ↑ ➔ stock returns ↓ 

General 
Lins  

et al. (2017) 
USA MSCI 

CSR ↑ ➔ stock returns ↑ by 4-7% 

                 compared to peers  

General 
Galema  

et al. (2008) 
USA 

KLD Research & 

Analytics (now 

MSCI KLD) 

SRI ↑ (particularly environment, 

product, and diversity matters)  ➔ 

stock returns ↑  

General 
Eccles  

et al. (2012) 
USA 

Thomson Reuters 

ASSET4, 

Bloomberg 

ESG ↑ ➔ stock returns ↑ 

(particularly for the natural 

resource extraction industry and 

reputation reliant companies) 

General 
Glossner 

(2017) 
USA, Europe RepRisk 

ESG risks ↑ ➔ long-term stock 

                          returns ↓ 

General 

Halbritter and 

Dorfleitner 

(2015) 

USA 

Thomson Reuters 

ASSET4, 

Bloomberg and 

KLD (now MSCI) 

ESG ↑ ≠ stock returns ↑  
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General 

Becchetti and 

Ciciretti 

(2006) 

USA 

DSI 400 KLD 

(now MSCI KLD 

400 Social Index) 

ESG ↑ ≠ stock returns ↑ (without 

               industry controls) 

ESG ↑ ➔ stock returns ↓ (with 

                 industry controls) 

General 
Limkriangkrai 

et al. (2017) 
Australia Regnan 

ESG ↑ ≠ stock returns ↑ (when 

adjusted for Fama-French-Carhart 

risk factors) 

COVID-19 
Ding  

et al. (2021) 

Global (61 

economies) 

Thomson Reuters 

ASSET4 

ESG ↑ ➔ decrease in stock 

                 returns ↓ 

COVID-19 
Omura  

et al. (2021) 

Global, US, 

Japan, 

Europe 

MSCI 
ESG ↑ ➔ decrease in stock 

                 returns ↓ 

COVID-19 
Ferriani and 

Natoli (2021) 
Global Morningstar ESG ↑ ➔ performance ↑  

COVID-19 

Pavlova and 

de Boyrie 

(2022) 

Global 
Morningstar, 

MSCI 

ESG ↑ ≠ decrease in stock returns ↓ 

               (in the case of ETFs) 

COVID-19 
Engelhardt  

et al. (2021) 

Europe (16 

markets) 
Refinitiv 

ESG ↑ ➔ abnormal returns ↑ 

                 volatility ↓ (low-trust 

economies) 

COVID-19 
Cardillo  

et al. (2022) 
Europe Refinitiv 

ESG ↑ ➔ stock performance ↑ 

(however, should be analyzed along 

with financial indicators) 

COVID-19 
Frambo and 

Kok (2022) 
USA 

Sustainalytics  

(a Morningstar 

Company) 

ESG risk ↓ ➔ performance ↑  

COVID-19 

Garel and 

Petit-Romec 

(2021) 

USA 
Thomson Reuters 

Asset4 
E ↑ ➔ stock returns ↑ 

COVID-19 
Broadstock  

et al. (2021) 
China 

SynTao Green 

Finance 

ESG ↑ ➔ stock returns ↑ 

(conclusion valid particularly 

during times of crisis) 

COVID-19 
Lee  

et al. (2022) 
Korea 

Dow Jones 

Sustainability 

Indices (DJSI) 

CSR ↑ ➔ returns ↑ 

CSR ↓ ➔ volatility ↑ 

COVID-19 

Takahashi 

and Yamada 

(2021) 

Japan Refinitiv ESG ↑ ≠ abnormal returns ↑ 

RU-UA 

War 

Basnet  

et al. (2022) 
Global Refinitiv 

ESG ↑ ➔ adverse market response 

upon the exit announcement from 

the Russian market ↓ 
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RU-UA 

War 

Kick and 

Rottmann 

(2022) 

Europe (15 

developed 

economies) 

Datastream 
ESG ↑ ≠ abnormal returns ↑ 

ESG ↑ ➔ risk protection ↑ 

RU-UA 

War 

Umar  

et al. (2022) 
Global - 

clean energy abnormal returns ↑ 

(among different energy industries, 

higher abnormal returns compared 

to conventional energy) 

RU-UA 

War 

Nerlinger and 

Utz (2022) 
Global - 

renewable energy cumulative 

average abnormal returns ↑ (in 

Europe – overperformer compared 

to other energy industries; in North 

America - oil and gas still in 

leading position) 
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Appendix B. Market Model and Fama-French Factor Models  

OLS Market Model:  

                                                    E(Riτ) =âi + β̂iRmτ                                                    (3) 

Fama-French 3-Factor Model:  

                                   E(Riτ) = âi + β̂1iRmτ + β̂2iSMBτ + β̂3iHMLτ                                    (4) 

Carhart 4-Factor Model:  

                          E(Riτ) = âi + β̂1iRmτ + β̂2iSMBτ + β̂3iHMLτ + β̂4iWMLτ               (5) 

Fama-French 5-Factor Model:  

                 E(Riτ) =  âi + β̂1iRmτ + β̂2iSMBτ + β̂3iHMLτ + β̂4iRMWτ + β̂5iCMAτ        (6) 
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Appendix C. Robustness Check for FF4 

We perform a robustness check for both events (Table 8). We stick to CAAR values on t 

and t+5 for simplicity. Both tables reveal that the values produced by our model of 

preference – the Carhart 4-Factor Model (FF4) - are synchronized with those produced 

by other models, i.e., market model, Fama-French 3-Factor model (FF3) and Fama-

French 5-Factor model (FF5) and give similar levels of significance.  

Table 8. Robustness check for the 11-day event window CAARs for Event 2 

                                            ESG_DIFF 

Model CAAR[0, 0] CAAR[-5, +5] CAAR[0, 0] CAAR[-5, +5] 

Market Model 0,0056 0,0187 0,0340*** 0,0240 

FF3 0,0082 0,0179 0,0398*** 0,0422** 

FF4 0,0094 0,0324 0,0382*** 0,0399*** 

FF5 0,0092 0,0243 0,0357*** 0,0366*** 
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Appendix D. Exposure component for Event 2 

We perform an additional test by computing the difference in CAAR between S_EXP and 

S_NEXP, where S = L_ESG or H_ESG. Both categories, H_ESG and L_ESG, showed a 

statistically insignificant difference in performance of exposed and non-exposed firms. 

Thus, we eliminate the uncertainty of whether exposure was playing an important part in 

driving Event 2 results, by concluding that it wasn’t. 

Table 9. Exposure to Russia/Ukraine: 11-day event window CAARs 

                        EXP - NEXP 

Day H_ESG L_ESG 

t-5 -0,0019 -0,0004 

t-4 -0,0032 -0,0035 

t-3 0,0021 0,0017 

t-2 -0,0008 -0,0030 

t-1 -0,0016 -0,0048 

t -0,0064 -0,0203 

t+1 -0,0114 -0,0286 

t+2 -0,0176 -0,0103 

t+3 -0,0294 -0,0191 

t+4 -0,0275 -0,0328 

t+5 -0,0208 -0,0500 

Note: Significance level is shown as ***p < 0.01, **p < 0.05, *p < 0.1. 
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