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Sustainable finance and responsible investing have become mainstream topics within global capital
markets over the past years. Initially, sustainable finance and responsible investing were seen as a
niche approach with a tilt towards equity investments and less so on banking or fixed income.
Lately, however, sustainable finance has emerged as one of the key pillars on how banks also
advertise their services both to the retail markets and, more importantly, towards the wholesale or
investment banking markets.
Nordic countries have been at the forefront of sustainability for a long period of time. Similarly,
Nordic banks are now stating to be on the top positions as the most sustainable banks globally. ESG
and sustainable finance are becoming important business drivers for banks but the overall impacts
on performance are not well understood let alone clearly disclosed by any Nordic bank. Inspired by
the lack of Nordic studies and current non-transparency in quarterly and annual disclosures, this
study investigates the share price performance in relation to negative ESG-related news on Nordic
banks.
Event study methodology is applied on the event and stock data, namely 368 ESG events on six
Nordic banks, over the course of seven years from 2013 to end of 2019. The data is collected from
an independent, third-party source, after which it is processed to remove irrelevant events and
outliers. Alphas and betas are estimated using 260 day pre-event estimation window for each
individual event. Average abnormal returns and cumulative average abnormal returns are
calculated for event windows. For the final sample, significant average abnormal returns of -0,37%
and -0,25% are found for the event day when using all share index and industry index as a proxy for
market returns. All tested post-event windows up to ten days result in significant negative
cumulative average abnormal returns. Most notable differences are seen when comparing sample
years, where 2016, 2017 and 2019 result in significant average abnormal returns of -1,04%, -0,48%
and -0,39%.
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ESG, PRI, kestävä rahoitus, vastuullinen sijoittaminen,
kestävä pankkitoiminta

Kestävä rahoitus ja vastuullinen sijoittaminen ovat nousseet valtavirtateemoiksi kansainvälisillä
pääomamarkkinoilla viime vuosien aikana. Aiemmin kestävä rahoitus ja erityisesti vastuullinen
sijoittaminen nähtiin hyvin kapeana sijoittamisen lähestymistapana, joita käytettiin vain
osakesijoittamisessa ja hyvin vähän korkosijoittamisessa tai pankkitoiminnassa. Kestävä rahoitus on
kuitenkin vähittäin noussut yhdeksi nykypäivän merkittävimmistä pilareista pankkien toiminnassa
sekä myynnissä niin vähittäis- kuin erityisesti tukkumarkkinassa sekä investointipankkitoiminnassa.
Pohjoismaat ovat olleet kestävän kehityksen edelläkävijöitä useiden vuosien ajan. Pohjoismaiset
pankit ovat myös omaksuneet kestävän kehityksen osaksi omaa identiteettiään ja kertovat olevansa
maailman parhaimmistoa tällä saralla. ESG-asiat ja kestävä rahoitus ovat muodostuneet
merkittäviksi liiketoiminnan ajureiksi pankeille, mutta samaan aikaan niiden kokonaisvaikutus on
vielä epäselvää eikä läpinäkyvää raportointiakaan ole saatavilla. Tästä taustatilanteesta
inspiroituneena sekä aiempien vastaavien tutkimusten puuttuessa, tämä tutkimus pyrkii
selvittämään negatiivisten ESG-uutisten vaikutuksia pohjoismaisten pankkien osakekursseille.
Tutkimuksessa sovelletaan tapahtumatutkimusmenetelmää 368:sta ESG-uutisesta koostuvaan
otantaan kuutta pohjoismaista pankkia koskien vuosilta 2013-2019. Aineisto kerätään kolmannen
osapuolen ylläpitämästä, itsenäisestä lähteestä ja käsitellään epäolennaisten sekä outliertapahtumien poistamiseksi. Alfat ja betat estimoidaan käyttäen 260:n päivän estimointi-ikkunaa
tapahtumapäivää edeltävältä ajalta. Lopullisesta otannasta lasketaan keskimääräiset ja
kumulatiiviset epänormaalit yli- tai alituotot. Tulokset osoittavat -0,37%:n ja -0,25%:n
keskimääräistä epänormaalia tuottoa kun markkinatuoton referenssinsä käytetään koko markkinan
indeksiä sekä toimialakohtaista indeksiä. Tulokset ovat tilastollisesti merkittäviä niin
tapahtumapäivän kuin jokaisen tapahtumapäivän jälkeisen ikkunan osalta. Merkittävin vaihtelu
tuloksissa tapahtuu eri vuosien välillä, sillä vuodet 2016, 2017 ja 2019 antavat tilastollisesti
merkittävän -1,04%:n, -0,48%:n ja -0,39%:n suuruisen keskimääräisen epänormaalin tuoton.
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1 INTRODUCTION
1.1 Background and purpose of the study

Responsible investing dates back to the origins of investing in general, but the modern-day
definition has only been established firmly as a mainstream concept after the financial crisis in
2008-2009. Since the crisis, market participants have gained more evidence on the
interdependence between financial markets and societies and economies. Responsible investing
emphasizes the role of long-term investing with a focus on corporate governance and stewardship.
(Schroders, 2016 & Renneboorg et. al., 2008).
Similarly, Societe Generale (2019) outline the concept of sustainable finance to have only recently
emerged as a top priority for corporate leaders and bankers. Hvidkjaer (2017) summarizes, based
on an extensive literature review, that there is evidence on high sustainability performing
companies to demonstrate higher returns in the long run. As the ever-growing sustainability focus
on capital markets pushed improved governance on the table of many companies, environmental
and social topics were not seen to be relevant in the 80s and 90s. However, looking at the markets
today, environmental, social and governance (ESG) topics are often high on the agenda across the
financial markets and banks are paying more attention to social and environmental risks than ever.
Most recent evidence comes from the European Central Bank, who only recently launched a public
consultation and initial guidance for banks on how to incorporate climate-related and
environmental risks into risk management (European Central Bank, 2020).
“Transitioning to a low-carbon and more circular economy entails both risks and
opportunities for the economy and financial institutions, while physical damage
caused by climate change and environmental degradation can have a significant
impact on the real economy and the financial system. For the second year in a row,
the European Central Bank (ECB) has identified climate-related risks as a key risk
driver on the SSM Risk Map for the euro area banking system. The ECB is of the view
that institutions should take a forward-looking and comprehensive approach to
considering climate-related and environmental risks.” (European Central Bank,
2020).
While the regulators and supervisors are increasing their focus on ESG-related topics (ESMA, 2020
& EBA, 2019), Nordic banks are also rolling out commercial offering that builds upon their
sustainability work (Nordea, 2018 & SEB, 2020). While the ESG has become a mainstream
abbreviation that everyone in the financial markets needs to know, there is still very little
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transparency to processes related to “good ESG” performance and measurement. The research on
ESG impacts to financial institution, namely lenders, in the Nordics is practically non-existent. This
study sets out to explore connection between environmental, social and governance related actions
of Nordic banks and their impact on share price performance. Clearly, it is also interesting to explore
the connection between availability and cost of debt to ESG performance, but to set a base for
future Nordic bank focused studies this study starts off with the share price approach. Furthermore,
this study continues on the path laid out by Capelle-Blanchard & Petit (2017) on studying the
connection between negative news specifically from independent media sources and share price
performance.

1.2 Research questions and methodology

The main goal of this thesis is to understand if any connection can be established between ESG
performance and share price performance among Nordic banks. There is vast amount of previous
studies and research suggesting such correlation exists in general, but similar studies solely focusing
on Nordic banks have not been conducted (Capelle-Blanchard & Petit, 2017, Hvidkjaer, 2017,
Flammer, 2013). Especially, it is interesting to study possible differences between large Nordic
banks and how they might be perceived through ESG lenses. Similarly, as the concept and
importance of sustainable finance and responsible investing have grown over the past years, it is
interesting to observe any differences on the potential impact over the timeframe of this study.
Moreover, this study aims to explore and identify possible differences in the share price impact by
all three E, S and G categories.
One key challenge is obviously related to the data. The premise of this study is that banks generally
prefer to only publish positive news, product launches, deal announcements and similar events,
that often are already “common” market knowledge at the time of publication. Capelle-Blanchard
& Petit (2017) have also found that market participants do not react on companies’ own
announcement as much as they do on media source information. Similarly, whenever there is a
negative event that requires official (press release or stock exchange filing) announcement, the
event has already taken place some time ago thus being already acknowledged and registered by
financial market participants, both retail and institutional. The target for data collection is to ensure
independent sources and timely accuracy (to the extent feasible) of publication in order to minimize
possibilities for banks to influence the content, tone, as well timing of ESG-related news.
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This thesis aims to contribute to the ever-growing dialogue on ESG and financial performance.
However, as the space of Nordic banks is an area that has not been explored thoroughly, this study
starts from the downside impact by examining the connection between negative ESG events and
share price performance. Nordic banks in general advertise their ESG credentials with statements
like:
“Sustainability is about who we are and what we do.” (SEB, 2020)
“Together with customers and partners, Nordea enables the transition to a
sustainable future.” (Nordea, 2020)
“[…] Danske bank has a special responsibility to create long-term value for all
stakeholders and to contribute to the sustainability of the societies we are part of.”
(Danske Bank, 2020)

In order to shed more light on the validity of such statements, this study aims to explore the nature
of the ESG-related news and how the value creation especially towards the shareholders is
connected to the sustainability work of banks. To summarise, this study aims to answer following
questions:
1) Is there a connection between negative ESG-related news and share price
performance of Nordic banks?
2) Has the possible impact changed over time and does it vary depending on the
E, S and G categories and Nordic countries?

Besides these general observations, this study aims to offer further insights into the financial
market behaviour related to ESG events within Nordics. In this thesis, a standard event study
methodology is followed to answer above mentioned questions. The methodology is applied to the
event data collected from an independent, third-party source for the time period of 2013 until the
end of 2019. The difference between expected excess returns and observed returns may reveal
potential impacts of negative ESG events have on share price performance. However, as outlined
above, the objectivity of event data is an important challenge to tackle, and this study aims to find
alternative ways to improve earlier event studies by examining only independent media source
news on ESG rather than relying on companies’ own or NGO disclosures.
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1.3 Structure of the thesis

This thesis is structured in five main parts: theoretical framework, development of hypotheses, data
and methodology, empirical results, and final conclusions.
The chapter two starts off with the theoretical framework and continues to elaborate on previous
literature around the topic. The theoretical framework includes descriptions and further
explanations of ESG, sustainable finance and responsible investing, together with the existing
knowledge on the connection between ESG and financial performance. To elaborate on the various
terminology, the chapter two also outlines some key differences between sustainable finance and
responsible investing. Later in chapter two, literature review on previous studies explains earlier
findings in similar studies and describes some key differences between methodologies compared
to this study, mainly on data collection and classification.
The chapter three explains the background and process for developing hypotheses based on the
earlier literature and assumptions. The chapter four continues to build on the theoretical
framework and previous literature as well as on the hypotheses by explaining the data collection
and methodology in more detail. In this chapter, a more granular description is provided especially
on the data processing and categorisation to allow for better transparency in methodology.
Finally, in chapters five and six the empirical results are presented after the process for data
collection and study methodology have been presented in previous chapters. Chapter five on
empirical results also provides large number of tables and figures to allow readers to continue
building on this study in the future. Chapter six summarises the study and findings and presents
concluding remarks as well suggestions for future research especially within the Nordic financial
institution space.
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2 THEORETICAL FRAMEWORK AND LITERATURE REVIEW
This chapter provides a background explanations and definitions for the various concepts that are
discussed throughout this study. In addition, this chapter aims to explain how financial markets
have adopted ESG as a core element in their operations, and discusses previous literature in this
area to provide readers with an overview of the topic and to build background for the analysis and
research methodology that are discussed later in this study.

2.1 Definitions of ESG, Responsible Investment and Sustainable Finance

As the definition of sustainability or ESG may be subjective and not fully established yet, this study
uses definitions provided by financial market participants in order to ensure consistent approach in
definitions and underlying ESG event data.

2.1.1 ESG
The abbreviation “ESG” stands for “Environmental, Social, and Governance” and is often
synonymous to sustainable finance or responsible investing. In general, it can be understood to
mean incorporation of environmental, social and governance factors into an investment or
financing decision. MSCI (2017a) outlines that for example ESG investing can be defined as the
consideration of environmental, social and governance factors alongside the traditionally used
financial factors in the decision-making. Each category E, S and G, can be divided into industryspecific key issues or challenges that represent relevant non-financial data points to be taken into
account in an investment or financing decision. These key issues can be, depending on industry,
climate change, safety of the workforce, labour rights, anti-money laundering, gender diversity,
human capital or data security. This means that companies in different industries may have
significantly different non-financial key issues to consider. (MSCI, 2017a.)
Nordea (2016) further elaborates ESG to often be synonymous to “sustainability” and to also refer
to the overarching business model of a company, meaning how a company manages its own
operations and how its products or services contribute to sustainable development. Furthermore,
ESG refers to risk management of companies, especially on how companies can ensure continuity
of their operations while also minimizing negative impacts on its surroundings. (Nordea, 2016.)
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Often when discussing ESG, the approach is through a risk management perspective. This means
that investors may choose to use ESG factors as a tool to identify potential risks that may arise from
companies not addressing their operations adequately and such risks that would otherwise not be
visible through traditional financial analysis (Nordea, 2019). Finsif (2015) further continues that
there is no uniform, standardised definition of what constitutes “ESG”, but instead it is an
overarching framework definition and investors may apply the concept in numerous different ways.
These approaches will be discussed in more detail in the chapter 2.2.

2.1.2 Responsible Investment
The Principles for Responsible Investment, or PRI, (2019a) defines responsible investment as “a
strategy and practice to incorporate environmental, social and governance (ESG) factors in
investment decision and active ownership”, and further continues that “it [responsible investment]
complements traditional financial analysis and portfolio construction techniques”. The PRI (2019a)
classifies responsible investing into two sub-categories: ESG incorporation and active ownership.
ESG incorporation refers to a practice to consider ESG issues when constructing a portfolio, and this
can be done in multiple ways: through ESG integration, ie. taking ESG issues into account in a
systematic way when conducting an investment analysis in order to manage risks better and to
improve returns, or through ESG screening, ie. filtering out unwanted investments based on
investors’ values, ethics, norms, or preferences, or finally through thematic approach to ESG, ie. an
approach seeking to combine both financial returns and positive contribution to a specific
environmental or social outcome.
Active ownership on the other hand refers to an approach where investor aims to improve the ESG
performance of already existing portfolio companies. This can be done, according to PRI (2019a),
through two alternative methods: by engaging with a company to discuss material ESG issues to
improve company’s approach and management practices related to issues or through proxy voting
whereby investors formally express their approval or disapproval of specific ESG issues. (PRI,
2019a.)
Cambridge Institute for Sustainability Leadership (2018) summarise responsible investing by stating
that it can interpreted as “investment that creates long-term social, environmental and economic
(sustainable) value; investment that combines financial and non-financial value creation, or
investment that correctly prices social, environmental and economic risk.”
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2.1.3 Sustainable Finance
Sustainable finance refers to the same overarching principles of taking into account environmental
and social considerations in the financing decision as described in connection to responsible
investment. The term ‘sustainable finance’ has gained ground over the past years, especially since
European Commission published its Action Plan on Financing Sustainable Growth (European
Commission, 2018). In its public communication, the European Commission defines sustainable
finance as “the process of taking due account of environmental and social considerations in
investment decision-making, leading to increased investments in long-term and sustainable
activities.”
While sustainable finance refers to a similar set of high-level criteria and definitions as responsible
investing, sustainable finance is often also associated with debt financing or lending activities that
commercial and investment banks offer. SEB (2019) and Danske Bank (2019) explain sustainable
finance to be financing activities that channel capital flows towards projects or activities with clear
environmental or social benefits. Green bonds and green loans are often mentioned as core lending
or debt financing products that fall within the category of sustainable finance when considering the
topic from a banking perspective. Sustainable finance is often seen by banks as mean to support
companies by providing them advice and services when raising funding for purposes that meet the
general criteria and definitions of (environmental) sustainability. (Danske Bank, 2019.)
Nordea (2016) additionally states sustainable finance to also mean inclusion of ESG factors and key
issues in a credit decision making process to ensure better overview towards the overall risk related
to bank’s financing operations.
In this study, responsible investing and sustainable finance are used interchangeably but it is
noteworthy to understand and acknowledge nuances related to the definitions as they stand today.
It is, however, likely that harmonisation in the terminology also increases especially as the European
Commission moves further in its plans to create more harmonised framework for defining
sustainability.
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2.2 ESG in investing and its growth drivers

As this sub-chapter focuses on market developments, the concepts and data introduced will rely
on market information from financial market sources.

2.2.1 Key ESG investing themes for this study
ESG can be applied in an investment or financing decision in multiple ways, as described in the
previous sub-chapter. This sub-chapter examines the practical application of ESG in investing in
more detail while outlining the key growth drivers of sustainable finance markets globally.
As stated earlier, the application of responsible investing dates back as far as investing itself, but
the modern day understanding and concept of ESG has vastly evolved throughout the past years.
Cambridge Institute for Sustainability Leadership (2018) adds to previously mentioned application
of ESG (2.1.2 Responsible Investment) a more comprehensive list of approaches to apply
sustainability as a part of investment approach. The lengthy list and large variety of nuanced
approaches to ESG reflects the maturing understanding of non-financial information within
financial markets – similarly as traditional financial analysis has evolved to a great variety of
investment approaches, so does the ESG nowadays. (Cambridge Institute for Sustainability
Leadership, 2018.)
Ultimately, most of the varying approaches on ESG application to investment can be attributed
towards optimizing portfolio composition. For this study, two approaches are especially relevant to
consider: Best in class approach and ESG integration. Best in class approach refers to a practice
where investors build their portfolios by actively selecting only those companies that meet the
investor’s defined hurdle rate established for environmental, social and/or governance factors.
Typically, this is done by ranking companies on each E, S and G categories based on sector-specific
key issues and applying certain weights for each criterion depending on the investor’s preferences.
Companies that qualify for ‘best in class’ approach are then those that meet or exceed the predetermine hurdle rates on ESG performance, for example constituting the top 30% of the peer
group or industry on ESG performance. This ESG approach is often additionally complemented by
a financial analysis conducted by a separate team, and the investee company must meet both
hurdle rates in order to become eligible for the investment universe of the investor. (Cambridge
Institute for Sustainability Leadership, 2018.)
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Cambridge Institute for Sustainability Leadership (2018) further adds that the best in class approach
has become one of the key mainstream approaches in responsible investing as it allows for a
smooth integration into near-passive investment strategies. The drawback naturally is, that this
approach often results in a portfolio composition that may not differ much from the general market
index.
ESG integration has some similar features to the best in class approach but does differ at outset
due to integration requiring more fundamental evaluation and analysis of ESG factors in the
investment decision process. Whereas best in class approach may not exclude any industry but
instead focus only on the top 20% of performers, the ESG integration approach is often built on the
premise that the underlying business model of a company needs to be sustainable. This effectively
(and by over-simplifying) can mean that certain sub-sectors, such as production of fossil fuels,
would never meet the investor’s hurdle rate regardless of the company’s ESG performance
otherwise. (Cambridge Institute for Sustainability Leadership, 2018.)
PRI (2019a) additionally notes that ESG integration provides more complete picture of the risks and
opportunities associated with the investee company as investors are able to adjust forecasted
financials or valuation models for any expected impact of ESG factors. Noteworthy, however
outside the scope of this study, is the emerging interest and pressure from regulators (ECB, 2020)
to push financial market participants to consider especially climate-related impacts (both physical
and transitional) within their risk management and forecasting frameworks.
In summary, as this study explores the impacts of negative ESG news on bank share price
performance, ESG integration and best in class approaches should be something banks’ senior
management (let alone the IR departments) should be aware of as the actions of a bank, be that in
the area of lending, investing, advice or general corporate behaviour, may lead to a situation where
a bank is seen as a “laggard” compared to its peers (the best in class approach) or any poorly made
decision could lead up to eg. negative reputational impact or fines, which could in turn trigger poor
performance in the eyes of investors’ due diligence process (ESG integration approach).
However, the best in class approach and ESG integration do also have downsides. One question
naturally is that how many investors include ESG as a part of their investment process? And if all
investors include ESG, what percentage uses best in class approach? What percentage uses ESG
integration? And what about all the other approaches? It is a relevant question as that might also
steer the behaviour of companies – a cynical might wonder if a company has any incentive to ensure
they conduct all their business with the utmost diligence if a company knows that all its
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shareholders only benchmark companies within the same industry (ie. best in class approach)? In
this situation it would simply be enough to “be better than competitors” in order to be still eligible
for being included in investors’ investment universe. All these questions cannot be answered in this
study, but the next chapter examines the ESG investment market growth in more detail.

2.2.2 Growth drivers for ESG
Principles for Responsible Investment (2019b) highlight three main forces driving the responsible
investment market: i) client demand, ii) materiality, and iii) regulation.
The demand towards inclusion of ESG in investments has been increasing continuously both from
clients and beneficiaries. PRI (2019b) states that this can be attributed to the growing
understanding of ESG factors’ influence on company value, returns and reputation. Finance Finland
(2020) highlights the same in the recently published study conducted with Finnish retail and
household investors. In their study, Finance Finland states that 51% of investors are interested in
following environmental and social impacts of their investments, and 50% agree or fully agree that
climate-related impacts are an important factor and criteria in investment decision-making. To add
an institutional angle, NN Investment Partners (2020) conducted a study on Nordic institutional
investors’ approach to ESG in investment strategies. The results reveal that 9 out of 10 Nordic
institutional investors are interested in impact investing, while only 5% of investors’ total portfolios
are allocated to these strategies. In addition, NN Investment Partners’ study finds that in terms of
listed equities, Nordic investors prefer broader sustainability strategies, meaning that single focus
areas on energy efficiency or water availability are not key themes within Nordics, but instead
institutional investors are taking ESG factors into consideration in a more broad way, fitting into the
previously described ESG integration and best in class approaches.
While client demand has been on the rise, so has the understanding on the relevance and
materiality of ESG to financial performance. The connection between ESG and value creation, ie.
materiality, is examined in more detail in the chapter 2.3 few pages down.
In addition to the client demand and materiality, the PRI (2019b) highlight regulation as the third,
and final, driver for the growth of ESG in investments. Policy interventions on sustainability and ESG
in the financial markets have seen significant growth especially after the 2008-2009 financial crisis.
While the initial focus was on ensuring better governance practices and transparency (G in ESG),
the most recent development on regulation focuses specifically on environmental sustainability,
social safeguards as well as on disclosure requirements and harmonization (European Commission,
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2018). While the full implementation of European legislation on sustainable finance is still some
years ahead (AFME, 2020), there is already strong momentum among regulators to harmonize
market practices and definitions (ie. what really constitutes a ‘sustainable investment’) together
with the updated requirements on disclosure practices for corporates, financial institutions and
especially for institutional investors who market their products ‘green’, ‘sustainable’ or anything
synonymous to that (AFME, 2020).
Given the above described increase from various stakeholders to sustainability in financial markets,
it is no wonder the PRI (2020) reports significant growth both in the number of investors signed up
to follow the Principles for Responsible Investment and in the volume of assets under management
by these investors. The global volume of assets is closing in to 90 trillion USD, seemingly staggering
share considering PwC’s (2018) estimation that the total global assets under management would
be just over 100 trillion USD in 2020. Figure 1 below illustrates this growth reported by PRI (2020).

Assets under management (US$ trillion)
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Figure 1. PRI (2020), growth of signatories and assets under management

Further to the three key drivers listed by PRI (2019b), MSCI (2017a) also notes that the ever
increasing capabilities on analytics and increasing data availability across the globe and across ESG
topics can be seen to support the increasing use of non-financial data in connection to investment
processes. With the increasing data and analytics capabilities, MSCI (2017a) points to the benefits
of building more systematic, quantitative, objective and financially relevant approaches on the use
of ESG within financial markets.
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2.3 Relationship between ESG and value creation

As described earlier, increasing availability and accuracy of non-financial data, combined with
increasing analytics capabilities, have resulted in numerous studies on correlation between ESG and
value creation. Such studies have been conducted and published both by commercial parties as well
as academia and include publications eg. from MSCI (2018a), Nordea (2017), Harvard Business
School (2015) and Friede et al. (2015). Especially the evidence from Friede et al. (2015) study is
compelling. They have combined aggregated results from more than 2000 empirical studies on ESG
and financial performance, with an outcome of approximately 90% of studies finding a nonnegative
relation between financial performance and ESG.
Cambridge Institute for Sustainability Leadership (2018) highlights two distinct forms of value
created through responsible investment: i) financial value and ii) non-financial value. They further
go on and divide financial value into two sub-categories, namely ESG-driven capital allocation and
engagement. Engagement may drive financial value through increased returns or reduced risk as a
result of strong investor engagement on improving sustainability performance of a company. ESGdriven capital allocation on the other hand is represented through more direct financial value for
investors (and their end-clients or beneficiaries) created by actively including ESG in investment
strategies and decision-making. This can be achieved, for example, in a form of an excess return in
comparison to a benchmark due to a more sustainable exposure of the assets invested in, or lower
volatility and higher stability.
Non-financial value may include significant reduction in emissions by a company through active
engagement from major investors, or even more broadly a cross-sectoral ESG performance
improvement due to increased policy engagement (Cambridge Institute for Sustainability
Leadership, 2018).
MSCI (2017a) continues the topic by examining whether ESG has historically compromised financial
returns. While there are no absolute answers on either direction, an increasing amount of studies
and evidence exist to support the notion of better ESG performance correlating with eg. lower cost
of capital, lower volatility, lower risk and even outperformance over medium to long term horizon.
(MSCI, 2017a., Hvidkjaer, 2017)
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With the afore mentioned in mind, MSCI (2017a) has classified value creation into three buckets: i)
higher profitability, ii) lower tail risk and iii) lower systematic risk. Based on their own studies, MSCI
(2017a) has identified that companies with higher ESG ratings tend to perform financially better
and are more competitive while creating abnormal returns in comparison to companies with lower
ESG rating. Results from these studies should however be read with a note in mind that MSCI is an
ESG rating provider itself. The concept of ESG ratings is briefly explained in the following chapter
2.4.
Interestingly, according to MSCI (2017a), the observation on lower tail risk for highly ESG rated
companies is due to high ESG rating companies experiencing lower frequency of idiosyncratic risk
incidents whereas lower ESG rated companies face such events with higher likelihood. In practice
this means that companies with higher ESG rating tend to manage their business better while
managing operational risks also more prudently, thus having a lower likelihood of experiencing
incidents that could be detrimental to the value or operations of the company. As a result of this,
such companies’ share prices also display lower idiosyncratic tail risk (MSCI 2017b). While this is
not explicitly in the focus for this study, it is interesting to investigate at the end how this
assumption fits within the results of this study. Figure 2 below illustrates MSCI’s notion on the
incidents.

Figure 2. MSCI (2017b) historical mapping of ESG incidents based on ESG performance
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Lastly, MSCI (2017b) point out value creation to happen through lower systematic risk, as they
argue companies with high ESG performance to have lower exposure to systematic risk factors,
which in turn may translate into lower cost of capital and higher valuation when using traditional
DCF model for company valuation. The notion of being less exposed to systematic risks is based on
lower volatility in earnings and less systematic volatility. This is further illustrated in the figure 3
below. (MSCI, 2017a.)

Figure 3. MSCIs (2017a) mapping of systematic volatility based on ESG performance (categorized in quintiles)

2.4 ESG ratings and reputational risks

ESG ratings have become a permanent and widespread phenomenon in the capital markets over
the past few years. However, the understanding of what constitutes a “good ESG performance” in
the eyes of an agency that produces ESG rating of a company may still be subjective to a certain
degree. Similarly, this definition may vary significantly depending on which rating producer the
question is being asked – furthermore, other market participants, such as investors or issuers, may
also have their own sector-specific view on the most relevant, or material, ESG issues that should
be addressed within ESG ratings. (Berg, F. et al., 2020.)
Sustainalytics (2018), one of the many ESG rating providers, explains an ESG rating to be a
combination of the management of, and exposure to, material ESG risk exposures to a specific
company. MSCI (2018b), another ESG rating provider, adds that ESG ratings “aim to measure a
company’s resilience to long-term, financially relevant ESG risks”.
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To put simply, ESG ratings aim to condense material non-financial information of a company into
one output that can be used by financial markets to be better informed about the ESG risks and
opportunities a company may be facing. In addition to a rating outcome, ESG rating providers often
compile and maintain a list of so called ‘controversies’, which are negative ESG incidents where the
company in subject has been involved. (MSCI, 2018b & Berg, F. et. al. 2020.)
For the purpose of this study, controversies are more relevant than actual ESG ratings, as the
hypotheses build on negative ESG events and their potential impact on share price performance.
Each ESG rating provider has their own methodology and approach to collecting, processing and
analysing data, and there are no universal definitions as to what constitutes a ‘controversy’. A good
rule of thumb, however, is that controversies can be interpreted as a mismatch between company’s
public commitments and its actions. The more controversies a company has, the more likely it is
that the company does not have sufficient governance structure in place to ensure obedience to
social norms and its own business practices and commitments. (Berg, F. et. al. 2020.)

2.4.1 Critisism on ESG ratings
While the concept of ESG and sustainability may trace decades if not hundreds of years back in
time, the emergence of more conceptualized ‘ESG Rating’ is fairly new. There is no clear timeline as
to when these ratings first emerged, but financial markets have adopted the concept over the
recent years, and currently many companies promote their ESG performance with a reference to a
third-party ESG rating, especially in connection to their investor-targeted roadshows. (Nordea, 2020
& Danske Bank, 2020b).
While the use of ESG ratings is on the rise, subjectivity still remains. Berg et. al. (2020) find that the
correlation between ESG ratings on a same company from different rating providers is on average
only 0.61, whereas the traditional credit rating agencies tend to have correlation of 0.99. This has
been one of the main concerns in financial markets, in addition to the lack of transparency in
methodologies within ESG ratings. Arguably the topic is complex and there is no consensus whether
ESG ratings should even produce consistent and highly correlated outcomes on same company.
ESMA has, however, taken the topic into its agenda to examine if this part of the market can and
needs to be improved. (ESMA, 2020.)
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2.5 Previous studies and literature on ESG and share price

Corporate sustainability, sustainability, corporate social responsibility, and ESG have previously
been studied in connection to share price performance and portfolio performance. Servaes and
Tamayo (2013) studied the relationship between corporate social responsibility and firm value
using the customer awareness as a proxy for sustainability performance. Their findings indicate that
corporates with high customer awareness of sustainability had positive correlation between their
firm value and sustainability credentials, whereas firms with low customer awareness had either
negative or insignificant relationship with firm value. There are various studies and research done
globally on the topic, such as Gupta & Goldar (2003) and Konar & Cohen (2001).
Investors’ reaction to unexpected news have also been studied extensively. De Bondt & Thaler
(1985) find that investors tend to react more dramatically on negative news over positive news.
More recently, Galil & Soffer (2011) showed similar results, indicating investors’ overreaction to
negative news. While the focus of Galil & Soffer’s (2011) research is on credit default swaps, the
characteristics of investors behaviour on reaction to bad news more than good news is applicable
in the context of this study as well, especially considering that Galil and Soffer identify positive
correlation between negative media coverage and stock market reaction.
Flammer (2013) has also studied the impact of media coverage on sustainability events to share
price performance. She uses the Wall Street Journal articles as a source and collects 173 news from
1980 to 1999. News are classified into eco-friendly (117 news) and eco-harmful (156 news)
categories to examine impacts both from positive and negative news coverage. She finds that there
is negative market reaction to eco-harmful events and positive market reaction to eco-positive
news. Interestingly, she also examines the impact over time and finds that the positive market
reaction fades over time, while the penalty, or negative market reaction, has been increasing over
time.
Jacobs et. al. (2010) have studied market reaction to corporate announcements on environmental
related initiatives. Their approach divides announcements into two categories: Corporate
Environmental Initiatives (CEIs) and Environmental Awards and Certifications (EACs). The
distinction between the two is that CEIs are self-reported initiatives and milestones, such as
announcements on general corporate actions to avoid or reduce environmental impacts, whereas
EACs are externally awarded recognitions, awards or certifications by third parties, such as rankings
based on environmental performance. Jacobs et. al. applied event study methodology on a sample
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of 780 announcements that were made between years 2004 and 2006. Their results suggest
significant negative returns specifically related to emission reductions and significant positive
returns related to ISO certifications on environmental management as well as for broader
environmental philanthropy.
Fisher-Vanden and Thorburn (2011) have, similar to Jacobs et. al., applied event study methodology
to study corporate environmental programme announcements’ relation to abnormal returns within
U.S. They focus on two specific environmental programmes: Climate Leaders programme run by
U.S. Environmental Protection Agency and Ceres. The sample size for Fisher-Vanden and Thorburn’s
study was 117 corporate announcements from U.S.-based companies during 1993 to 2008, and the
results revealed approximately -1% average abnormal return in connection to joining the Climate
Leaders programme and no significant abnormal returns associated with joining into Ceres.
Hong and Kacperczyk (2009) examine more closely the concept of negative screening through their
study on sin stocks, defined as tobacco, alcohol and gambling firms in their research. They focus on
the U.S. markets and find sin stocks to outperform comparable stocks during 1965 to 2006 by close
to 3-4% per annum. Trinks and Scholtens (2017) conducted similar study, but instead used
international scope in examining stock performance rather than focusing only on U.S. Their study
includes 1634 stocks across 94 countries, and results suggest sin stocks to provide higher returns
during the sample period of 1991-2012. The average monthly abnormal returns in their study are
at 0,9-1%. Moreover, Trinks and Scholtens have widened the concept of sin stocks by including
additional areas, such as meat and contraceptives.
Hamilton (1995) studied how the media and stock market react to pollution data releases. He
examines the impact of Toxic Release Inventory (TRI) information releases and examines how these
releases may have impacted both the journalists’ interest and financial market reaction. The scope
of Hamilton’s study is only U.S. and the year 1989 alone, but results suggest that high pollution
figures, as reported by companies in TRI reports, correlated with journalists’ interest in writing
about companies and their environmental work. Similarly, financial markets found this information
useful and high emission figures correlated with negative abnormal returns on the stock market at
the time of the initial publication of data. Hamilton finds that, on average, high pollution figures
resulted in a loss of 4,1 million USD in company value at the time of initial publication of the high
pollution data.
Capelle-Blanchard and Petit (2017) studied the reaction of stock markets to ESG news. They use
external database for selecting and collecting relevant news, and their sample consists of about
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33.000 news (both positive and negative) concerning 100 companies during the years 2002 to 2010.
They investigate how the stock market reacts to ordinary news articles and headlines on companies
environmental, social or governance work. Capelle-Blanchard and Petit find that, on average,
negative news coverage results into a 0.1% drop in market value and there is no positive gain to be
had for companies in connection to positive news. They also find that the market reaction is
significant on media coverage, but less so on companies’ own disclosures or announcements and
NGO reports.

2.7 Relevance of ESG to Nordic banks

Should Nordic banks be concerned about their ESG performance and how they are perceived by
investors, be that institutional or retail? It occurs they already are, at least to some extent. As
pointed out in previous chapter 2.4, ESG ratings and sustainability are a mainstream item in banks’
investor presentations (Nordea, 2020 & Danske Bank, 2020b & Handelsbanken, 2020).
NN Investment Partners’ (2020) survey on Nordic institutional investors finds that the importance
of ESG among investors is on the rise, as illustrated in the figure 4 below where investors have rated
the importance of each E, S and G on a scale from 1 to 5. Additionally, the study finds that 97% of
investors describe environment to be “very important” on their agenda, with over 70% and 80%
describing similarly about social and governance respectively.
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Figure 4. Importance of ESG over time (NNIP, 2020)

Foubert (2020) also notes that the overall amount of available ESG-related information has been
rising significantly over the past years. This also means that investors are not only looking at ESG
ratings, but are instead willing to spend more money on various ESG products that allow them
access a wider universe of non-financial data. This has, in a short period of time, led to a situation
where the amount of available data allows investors to also build more complex ESG integration
strategies, while also simultaneously requiring investee companies to carefully consider their
approach to ESG overall. Below figure 5 highlights the steady increase in spending to ESG data by
investors, further highlighting the necessity for companies to consider non-financial information
more carefully in their own business planning and reporting.
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3 DEVELOPMENT OF HYPOTHESES
This study investigates the impact of negative ESG events (controversies) to share price
performance. Previous studies suggest a correlation may exist (Cheung, 2011 & Karpoff et. al., 2005
& Marciukaityte et al., 2006) between negative ESG events and negative share price performance,
while the positive impact stays more unclear. The purpose of this study is to reaffirm and validate
the assumption on negative share price performance, as reported also by Capelle-Blanchard and
Petit (2017) for a sample of selected Nordic banks. There is a growing trend within the global
financial markets to promote ESG as a driver for banks’ business, and several Nordic banks claim to
lead by example (Nordea, 2019b & SEB, 2019). This creates a fruitful premise for studying impacts
on banks’ share price performance in situations where they may fail live up to their ambitions and
society’s expectations. However, the traditional finance and efficient markets theory suggest that
share prices should reflect all available information (Fama, 1988, Malkiel, 2005). These assumptions
lead to a formulation of initial hypotheses as follows:

H0 = News about negative ESG events do not significantly impact share price
performance
H1 = News about negative ESG events significantly impact share price performance

Previous studies and literature indicate also that investors may be more likely to react to negative
news than to positive news (De Bondt & Thaler 1985). In addition, the data in this study is collected
from an independent party, hence the audience for negative ESG news may be larger than if
published by companies themselves. Due to the fact that companies do not control the news used
in this study, there are also event days where there may be several negative news published in one
day within various media channels. This further expands the potential audience, and gives rationale
for the following additional hypothesis, which has not been tested in previous similar studies:

H2A = Multiple simultaneous negative ESG events significantly impacts share price
performance
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As the banking sector has been hit by anti-money laundering scandals during the past 8-9 years
(EBA, 2020) the assumption is that of all three ESG categories, governance may yield most
significant impacts on share price performance as also suggested by Hvidkjaer (2017) in his analysis
on several studies on the topic. Additional hypothesis is formed to test for the difference between
E, S and G categories:

H2B = Market reaction to negative ESG events varies between E, S and G categories

Nordic financial markets have had varying maturity in adopting SRI and ESG practices over the past
years while the current status of mainstreaming ESG into investments has finally reached more
permanent space both across Nordics and Europe (European Commission, 2018). Against this
backdrop, following hypothesis is formed:

H2C = Market reaction to negative ESG events varies between countries

Moreover, the sentiment on ESG, sustainable finance and responsible investments across the
financial markets has been growing continuously over the past years as illustrated earlier in figure
1. Hvidkjaer (2017) and Flammer (2013) also note that the impact on returns has changed over
time, and Flammer (2013) notes especially the impact to be stronger on negative reaction to
negative news. Additional hypothesis is formed to test the change of impacts on share price
performance over time.

H2D = Market reaction to negative ESG events has changed over time
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4 DATA AND METHODOLOGY
This section explains the data, its collection and processing, and methodological notes in more
detail prior to moving to the empirical part of the study.

4.1 Initial data gathering

4.1.1 Event data
The event data, ie. ESG controversies/news, is collected through a centralized database, RepRisk,
gathering company-related news from several publications in several languages across the world.
Sources for RepRisk include both local and global newspapers such as The Financial Times,
Kauppalehti, Dagens Industry and alike. It is important to distinguish that these events are not
company press releases or any other type of company announcements, but rather independent of
company’s own publications. This poses two important notions for the study: Firstly, any incident
being covered in the news publication may have taken place on a different date compared to the
publication of said news. This approach is chosen on purpose to evaluate the impact of ESG
controversies that flow to the market independent of a company publishing information about it
themselves. The premise is that a company’s own publication would always be published in a delay
compared to the event taking place – hence relying on independent event/news information allows
for a more well-timed estimation of the possible impact of an ESG controversy to the company’s
share price performance. In addition, Capelle-Blanchard & Petit (2017) have found correlation
specifically on negative news from media sources and negative share price performance.
Furthermore, they add that market participants are more responsive to media sources rather than
companies’ own announcements or NGOs’ disclosures.
Secondly, the event window reflects the presumed early publication of the information and no preevent window is examined in this study. Additionally, the expectation is that there is no dumping
of company shares by the management prior to the event date as the event dates and timings used
in this study are not (for the most parts) in the hands of company press officers.
The criteria for collecting news is externalised to the database used for controversy news collection.
The purpose of the database is to monitor, collect and maintain ESG-related controversy news that
are deemed relevant for each company included in the database. The database focuses on negative
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and/or reputational ESG news, and the initial sample consists of all ESG news for each company in
the sample during the research period. Further and more detailed processing and re-categorisation
of the news is described in the sample selection and subsampling chapter below.
All collected news are published between January 1, 2013 and December 31, 2019. Initially, the
sample includes ESG-related controversies and news from six Nordic banks (Nordea Bank Abp,
Skandinaviska Enskilda Banken AB (“SEB”), Svenska Handelsbanken AB (“SHB”), DNB ASA, Danske
Bank A/S, and Swedbank AB) to provide a relevant take on the local (Nordic) banking sector. The
initial data collection results in a sample of 563 ESG news articles covering all six companies in the
scope. Initial breakdown of the original sample set is shown in the table 1 below.
Table 1. Initial mapping of ESG news per company

Danske

DNB

Nordea

SEB

Swedbank

SHB

SUM

E

13

24

19

11

11

10

88

S

24

8

30

17

10

15

104

G

163

31

77

24

63

13

371

SUM

200

63

126

52

84

38

563

Table 2. Initial daily distribution of ESG news

Initial daily distribution
Monday
19,2 %
Tuesday
18,7 %
Wednesday
18,6 %
Thursday
17,4 %
Friday
14,1 %
Saturday
3,9 %
Sunday
8,1 %

Large portion of the collected news occur during weekends (see table 2 above) and all events
occurring during weekends or after trading hours are moved to the next trading day.

4.1.2 Market data
The market data, including individual share prices and market indices, is collected through Yahoo
Finance and individual stock exchanges, namely Nasdaq Helsinki, Nasdaq Stockholm, Nasdaq
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Copenhagen and Oslo Børs. Data is collected on a daily frequency and reflects the daily close price,
and all data for share prices and index values are adjusted for dividends.
As several companies have multiple outstanding share series, all series for each company are
collected. Similarly, if a company has shares listed in multiple stock exchanges all share prices are
collected from all listing exchanges.
Market index data is collected directly from each stock exchange. Two index types are used in this
study: one for an overall, all-share index from the exchange where a company is listed and a Nordic
financial industry index which is used for all companies as a secondary, industry-specific market
index. The use of the industry index is to control for industry- (or economy-) wide events and it is
aimed at filtering out impacts that may influence either the whole financial sector or to filter out
ESG events that may impact all companies in the sample population.

4.2 Sample selection and subsampling

In an event study, especially when using daily data, it is important to ensure both the market data
and event data are reflected correctly within time series. As noted earlier, all events occurring on
weekends are moved to the next trading day, similar to events occurring after trading hours (if such
information is available). Additionally, events occurring on banking holidays or during other
weekdays where the market is closed are moved to the next trading day – considering that several
companies in the sample are traded on multiple exchanges this procedure needs to be done to all
markets represented in the sample.
The database for collecting ESG controversy news labels each news article with a more granular
label than “Environment”, “Social”, or “Governance” labels. Most labels and classifications are
however unnecessarily detailed for the purpose of this study, and all original classifications and
labels are grouped under broader E, S and G categories for simplification. For example, an original
label “pollution” is grouped under Environment, “impact on indigenous people” is grouped under
“Social” and “bribery” is grouped under Governance.
Moreover, the database collects all controversial ESG news that relate to a specific company. This
poses a challenge in ensuring only relevant news and events are recorded for the purpose of this
event study. Each recorded ESG controversy news is read and based on the topic and short insert
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into the topic, it is decided whether the event is relevant or irrelevant. Relevant news are, for
example, the ones where there is a direct impact and inclusion of a sample company within the
news, whereas irrelevant news are classified as news that only indirectly mention a sample
company within the text without a clear link to company’s actions.
Due to the above-mentioned procedures, the sample size is also reduced to a more manageable
size from the original 563 events. This is done through sampling for irrelevant and relevant news.
As a result, 35% of the total news are classified as irrelevant and hence removed from the sample,
further reducing the number of individual events down to 368. The table 3 below summarizes the
subsampling results.
Table 3. Summary of subsampling with only Nordic companies

E
Relevant
Irrelevant
S
Relevant
Irrelevant
G
Relevant
Irrelevant
Total
Relevant
Irrelevant
SUM

Danske

DNB

Nordea

SEB

Swedbank

SHB

SUM

6
7

14
10

8
11

6
5

8
3

6
4

48
40

11
13

5
3

19
11

8
9

5
5

12
3

60
44

101
62

28
3

58
19

17
7

47
16

9
4

260
111

118
82
200

47
16
63

85
41
126

31
21
52

60
24
84

27
11
38

368
195
563

It is also noteworthy, that while the sample size is reduced down to 368 individual events, Nordea,
SEB and SHB are all either listed in several exchanges or have several share series outstanding,
meaning that the final sample also includes tests for each event in each listed exchange and for
each outstanding share series they relate to. For example, if Nordea has one ESG event, the impact
is tested for all markets where Nordea’s share is listed. This means that the number of observations
will eventually be higher than the number of individual ESG events.
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4.3 Event study methodology

The purpose of an event study is to identify and measure impact of an unanticipated event against
performance of a share price and, as MacKinlay (1997) refers, it has been used since the 1930s
widely within finance research. McWilliams & Siegel (1997) add that most commonly, this means
estimation and calculation of abnormal returns for each share (and share series) undergoing the
event. Abnormal returns can be summarised being perceived as a deviation from the returns that
a single share would have experienced without the said event occurring. For this event study, it is
important to note that abnormal returns can occur both ways, ie. resulting in gains or losses, and
this study focuses solely on the negative abnormal returns.
McWilliams & Siegel (1997) further outline the expected excess returns (ie. returns without an
event occurring) for each share to be function of a share-specific market parameters derived from
its estimation period and the market returns within the same period. The estimation period in this
study is 260 days, meeting the requirements of an event study methodology and ensuring the
timeframe reflects at least the number of average trading days a year. This in practice means that
the estimation is done from t=-1 to t=-261 to ensure sufficient estimation window while not
including the event day into the estimation window. The event window is 11 days and focuses on
the post-event window only. Key time periods for this study are illustrated in the figure 6 below.

Estimation period
t = -1 to t = -261

t = -261

Event window
t = 0 to t = +10

t=0
Event day

t = +10

Figure 6. Event study timeline

The event window is kept one-sided (ie. only post-event days included) primarily due to the
selection of event data from sources independent of companies’ own influence. Compared to an
approach where press releases would be examined instead, the assumption in this study is that
there is no possibility for management to dump shares prior to the event (announcement).
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Research (Holler, 2014) finds that nearly 80% of event studies use the market model, and hence it
is also used in this study instead of other available methods (such as the market adjusted model or
the constant mean return model).
According to the market model, alphas and betas are to be derived from the following equation:

𝑅𝑖,𝑡 = 𝛼𝑖 + 𝛽𝑖 𝑅𝑚,𝑡

(1)

This equation (1) allows for estimation of alpha and beta for each event day for each stock included
in the sample. The timeline shown above in figure 6 shows the estimation period for both alpha
and beta.
Similarly, the market model shows the expected return to be derived from the following equation:

𝐸(𝑅𝑖,𝑡 ) = 𝛼𝑖 + 𝛽𝑖 𝑅𝑚,𝑡

(2)

Abnormal returns are then calculated for the full event window for all stocks and share series by
deducting expected (or normal) returns from the observed (or realized) returns:

𝐴𝑅𝑖,𝑡 = 𝑅𝑖,𝑡 − 𝐸(𝑅𝑖,𝑡 )

(3)

In above equations (1), (2) and (3), 𝐸(𝑅𝑖,𝑡 ), 𝑅𝑖,𝑡 and 𝐴𝑅𝑖,𝑡 are the expected return, observed return
and abnormal return on a stock i on a day t respectively. Parameters 𝛼𝑖 and 𝛽𝑖 represent the
performance and the sensitivity of 𝑅𝑖 to the reference market 𝑅𝑚 . Both parameters are estimated
through regression of company i’s daily returns on reference market returns over the estimation
window period.
Observed daily return 𝑅𝑡 , for both company i and market m, are calculated as a natural logarithm
of the ratio of the share prices (market index values) at times t and t-1. Market indices are
represented by each all-share indices from exchanges where sample companies are listed, and
given the sample companies represent the same industry across Nordics a reference industry index
for all banks (Nasdaq Nordic Financials) is also used as a secondary market index to control for
industry-specific volatility during the event windows. All time series on share prices and market
index values are adjusted for dividends.
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After calculating the abnormal returns 𝐴𝑅𝑖,𝑡 , the daily abnormal performance and returns of a
single share i from day t through day T are aggregated:
𝑇

𝐶𝐴𝑅𝑖 = ∑ 𝐴𝑅𝑖,𝑡

(4)

𝑖=𝑡

The average abnormal returns for each day within the event window (t = 0 + 10 days) are calculated
separately as an arithmetic mean of abnormal returns within the corresponding sample (ie.
including all companies in the sample). This gives the average abnormal returns on a day t for a
sample of N companies:

𝑁

1
𝐴𝐴𝑅𝑡 =
∑ 𝐴𝑅𝑖,𝑡
𝑁

(5)

𝑖=1

After individual average abnormal returns for each event window day and company in the sample
are calculated, the results are compounded to form cumulative average abnormal returns:
𝑁

1
𝐶𝐴𝐴𝑅 =
∑ 𝐶𝐴𝑅𝑖
𝑁

(6)

𝑖=1

Once the calculations are done and results aggregated, the statistical significance is tested against
the hypotheses. The null hypothesis, relying also on efficient markets (Malkiel, 2005), assumes that
there will not be significant deviations from zero in the cumulative abnormal returns, meaning that
negative ESG events will not yield negative abnormal returns on for any company share. On the
other hand, if a statistical test justifies the rejection of the null hypothesis it can be concluded that
the event does indeed have an influence on the performance of the company share.

H0 = News about negative ESG events do not significantly impact share price performance
H1 = News about negative ESG events significantly impact share price performance
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T-test is used to determine the statistical significance in this study, and the test statistic for
cumulative average abnormal returns is calculated as:

𝑡𝐶𝐴𝐴𝑅 = √𝑁

𝐶𝐴𝐴𝑅
√𝜎 2 (𝐶𝐴𝐴𝑅)

~𝑡(𝑁)

(7)

Where the 𝜎 2 (𝐶𝐴𝐴𝑅) denominates a cross-sectional variance of the cumulative abnormal returns
across the sample within the event window as follows:
𝑁

1
𝜎 2 (𝐶𝐴𝐴𝑅) =
∑(𝐶𝐴𝑅𝑖 − 𝐶𝐴𝐴𝑅)2
𝑁 −1

(8)

𝑖=1

4.3 Problems, weaknesses and assumptions

In general, number of weaknesses and/or challenges in conducting an event study can be identified.
McWilliams & Siegel (1997) as well as Kothari and Warner (2006) point that often most persistent
challenges may be too small sample size, contamination of events as well as sensitivity to outliers.
Furthermore, the efficient market assumption and selection of the correct event date need to be
carefully considered.

4.3.1 Assumption of market efficiency
The efficient market assumption assumes all new information becomes available to investors
without any delay and as a result, any impact on stock market is being reflected immediately thus
leaving no room for arbitrage opportunities (Fama, 1988). Malkiel (2005) notes this assumption to
also be closely associated with a view of stock market movements to be close to a random walk,
and also suggested in his book in 1973 that “a blindfolded chimpanzee throwing dart at a stock
pages could select a portfolio that would do as well as the experts.” McWilliams and Siegel (1997)
also highlight that an event study methodology builds on the efficient market assumption, and
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under the efficient market assumption it can be assumed that abnormal returns are caused by the
new information available to the markets.
This study includes an event source that is independent of the companies in the sample while also
being well-known and widely used among institutional investors. This means that the usually
considered “management leakage” is not considered to be significant challenge in this study, but
instead the focus is on event day and post-event windows, reflecting the market behaviour once
the ESG event has become a general market knowledge. It is however relevant to note that retail
investors may not have access to the new information as quickly as institutional investors may have.

4.3.2 Event date
The selection of event dates in this study is externalized to the database for collecting the ESG news.
This has implications as described earlier: the company will have no impact over the publication
date given that news are published by independent parties, and news are presumed to become
available to the markets earlier than if published by companies themselves. This may influence the
outcome of this study, as there is no full certainty as to when the information has first become
available to financial markets. However, this challenge may be overcome through the
implementation of longer event windows.

4.3.3 Contamination of events
In order to have reasonable reliability in the results, there should not be unrelated events within
the sample influencing the abnormal returns. All the news collected on all sample companies are
screened and classified either irrelevant or relevant, as described in the subsampling chapter above,
to ensure unrelated events are left out from the study. While the event data is collected from
independent sources, there may be events that overlap with companies’ own publications and
cause disruptions into the analysis. There may be situations where sample events occur close to
financial information releases, such as profit warnings, and are thus contaminated by cofounding
events.
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4.3.4 Small sample size and outliers
Combination of a small sample size and no exclusion of outliers may lead into a situation where
individual observations receiving unusually high or low value create a bias on the end results. The
initial sample size in this study is 563 events, which is subsequently narrowed down to 368 events,
which in turn means a total of 537 observations including all share series and listings of each
company in the sample. Considering the nature and scope of this study, this is sufficiently large
sample size to draw conclusions on.
Outliers in study are identified using 3x multiple in standard deviation in both ways. This means
that events that show abnormal returns outside the range of three times the standard deviation in
the average abnormal returns are considered outliers. While this study uses two alterative market
indices, the number of outliers remains the same across both sets of data: when using the all share
index of the respective market for each share series, there are 69 outlier events outside the said
range, and similarly those 69 events are outliers also when using the Nordic financial industry index.
The main reason for controlling for same outliers across both samples is to ensure comparability of
results at the end. All subsequent analyses and tests exclude outlier events unless otherwise stated
in connection to the test results.
After eliminating the outlier events, the final sample size for both tests is 468. The breakdown of
the sample size is shown in the table 4 below. It is important to note, however, that the number of
actual events still remains at originally stated 368 (see table 3), but given that this study takes into
account each stock exchange where companies are listed, the number of observations is higher
than the number of ESG events (once again, if a bank is listed in two exchanges, one ESG event
results in two observations). This approach is relevant and necessary as the sample companies have
events that may have occurred in just one Nordic country, across Nordics or even outside Nordics.
Including only one main market data would not fully capture possible impacts on the share price
performance, or alternatively the event data would need to be altered to fit only the local market,
which would in turn narrow down the scope too much. However, in this study the approach is to
examine all shares across all listed markets of each company. This in practice means that if a bank
is listed in two exchanges, one ESG event results in two observations as the impact of such event is
tested on both shares for that bank. As a result, total of 368 ESG events result in a total number of
537 observations, narrowed down to 468 observations after removing outliers.
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Table 4. Breakdown of sample size after excluding outliers

General Market Index
N

Financial Industry Index
N

Initial sample (observations)

537

100 %

537

100 %

Outliers, incl. events with incomplete est.
Period

69

13 %

69

13 %

Final Sample (observations)

468

87 %

468

87 %
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5 EMPIRICAL RESULTS
In this chapter, the empirical results are presented. First, the initial sample is tested with both
indices (all market index and financial industry index), after which the outliers are removed and the
full final sample test is conducted. Subsequently, tests are conducted for the subsamples on E, S
and G categories, as well as for individual countries and events with multiple ESG news within one
event day. Finally, subsample tests on significance of impact on returns is tested over sample years.
In all tests, average abnormal returns and statistical significance are reported for each event day.
Similarly, cumulative average abnormal returns and statistical significance are reported for each
selected interval within the event window. In all tables, signs ***, ** and * signify the statistical
significance levels of 0,01, 0,05 and 0,10 respectively.

5.1 All-inclusive sample

As a first step, the full sample is tested and abnormal returns, average abnormal returns, cumulative
abnormal returns for each testing period are analysed, together with statistical significance for each
metric. Table 5 below describes the results when using both general market index and financial
industry sector index, including the initial sample and final sample after exclusion of outliers.
The initial finding, after examining the results, is that the null hypothesis (H0 = News about negative
ESG events do not significantly impact share price performance) is rejected and the H1 (News about
negative ESG events significantly impact share price performance) is confirmed. The event day, on
average, yields average abnormal returns of -0,36% and -0,31% with general market index and
financial industry index respectively. The negative average abnormal changes slightly to -0,37% and
-0,25% for general market index and industry index respectively after the exclusion of outliers. This
is mainly due to the outlier events also including events with insufficient historical data points. Both
pre- and post-outlier removal results are significant at 99% confidence level. Additionally, the
results suggest significant negative average abnormal returns on each observed day post event day
– this is further examined in the subsampling sections.
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Table 5. All-inclusive sample results

General Market Index

Day
0
1
2
3
4
5
6
7
8
9
10

Financial Industry Index

Initial sample

Final sample
(excludes outliers)

Initial sample

Final sample
(excludes outliers)

N = 537

N = 468

N = 537

N = 468

AAR
-0,36 %***
-0,28 %***
-0,36 %***
-0,32 %***
-0,22 %***
-0,22 %***
-0,31 %***
-0,37 %***
-0,32 %***
-0,42 %***
-0,19 %***

(p-value)
(0,00000)
(0,00000)
(0,00000)
(0,00000)
(0,00000)
(0,00006)
(0,00000)
(0,00000)
(0,00000)
(0,00000)
(0,00000)

AAR
-0,37 %***
-0,31 %***
-0,36 %***
-0,35 %***
-0,24 %***
-0,24 %***
-0,34 %***
-0,42 %***
-0,33 %***
-0,43 %***
-0,19 %***

(p-value)
(0,00000)
(0,00000)
(0,00000)
(0,00000)
(0,00000)
(0,00004)
(0,00000)
(0,00000)
(0,00000)
(0,00000)
(0,00002)

AAR
-0,31 %***
-0,29 %***
-0,44 %***
-0,45 %***
-0,29 %***
-0,28 %***
-0,33 %***
-0,42 %***
-0,37 %***
-0,47 %***
-0,28 %***

(p-value)
(0,00000)
(0,00000)
(0,00000)
(0,00000)
(0,00000)
(0,00000)
(0,00000)
(0,00000)
(0,00000)
(0,00000)
(0,00000)

AAR
-0,25 %***
-0,26 %***
-0,42 %***
-0,44 %***
-0,31 %***
-0,27 %***
-0,34 %***
-0,45 %***
-0,39 %***
-0,46 %***
-0,22 %***

(p-value)
(0,00000)
(0,00000)
(0,00000)
(0,00000)
(0,00000)
(0,00003)
(0,00000)
(0,00000)
(0,00000)
(0,00000)
(0,00000)
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Table 6. Cumulative Average Abnormal Returns on the all-inclusive sample

General Market Index

Window
AAR(0)
[0 … 1]
[1 … 3]
[1 … 5]
[1 … 10]

Financial Industry Index

Initial sample

Final sample
(excluding outliers)

Initial sample

N = 537
CAAR
(p-value)
-0,36 %*** (0,00000)
-0,63 %*** (0,00000)
-0,96 %*** (0,00000)
-1,41 %*** (0,00000)
-3,02 %*** (0,00000)

N = 468
CAAR
(p-value)
-0,37 %*** (0,00000)
-0,67 %*** (0,00000)
-1,02 %*** (0,00000)
-1,50 %*** (0,00000)
-3,21 %*** (0,00000)

N = 537
CAAR
(p-value)
-0,31 %*** (0,00000)
-0,60 %*** (0,00000)
-1,18 %*** (0,00000)
-1,75 %*** (0,00000)
-3,61 %*** (0,00000)

Final sample
(excluding outliers)
N = 468
CAAR
(p-value)
-0,25 %*** (0,00000)
-0,51 %*** (0,00000)
-1,12 %*** (0,00000)
-1,70 %*** (0,00000)
-3,55 %*** (0,00000)

0,00%
-0,50%

0

1

2

3

4

5

6

7

8

9

-1,00%
-1,50%
-2,00%
-2,50%
-3,00%
-3,50%
-4,00%
-4,50%
Initial Sample, Mkt index

Final Sample, Mkt index

Figure 7. Cumulative performance from -5 days to +10 days, all-inclusive sample

Initial Sample, Industry index

Final Sample, Industry index

10
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Table 6 and figure 7 above further elaborate on the cumulative average abnormal returns on the
all-inclusive sample. Cumulative average abnormal returns are calculated from the event day up to
10 days after the event has been reported in the external news database. Each post-event day
CAAR, as well as selected smaller event windows, show negative performance at 99% confidence
level – this is a natural result given the daily average abnormal results that are shown in the table
5 at the beginning of this chapter. Overall, the initial market reaction seems strong with a consistent
negative trend over the duration of the selected event window.
This result leads into the rejection of the null hypothesis and acceptance of the H1. In practice, the
results support the notion that news about negative ESG events have a significant negative impact
on share price performance.

5.2 Impact of multiple events in one day

When sampling for only event days where there have been multiple ESG events in one day, the
number of observations drops down to 48 with both general market index and financial industry
index. This is done to test if the impact on share price signifies due to either more ESG events taking
place or due to increased media coverage on the ESG event (multiple events may either be several
independent controversies or alternatively increased media coverage of the same controversy).
Interestingly, the significance is increased (in comparison to all-inclusive sample) when testing only
for multiple event days. On average, the average abnormal return on an event day is -0,43% and 0,22% when using a general market index and financial industry index respectively. The result on
an event day with general market index is significant at 0,01 level whereas the result on an event
day with the financial industry index shows no significance. There is also an illogical abnormal return
in both samples on a day 1 after the event day: both samples shows positive average abnormal
return, however the result with general market index shows no significance while the result with
financial industry index is significant at 0,05 level (p-value 0,047). Table 7 below summarizes
average abnormal returns for the multiple events sample.
The results from this test support the H2A on the assumption that multiple events on one day have
a significant impact on share price performance. However, this hypothesis seems to hold when
comparing the returns against all-inclusive market returns, but the hypothesis is rejected within the
industry itself, ie. multiple negative ESG events do not result in negative, significant, average
abnormal returns immediately at the event day nor within a window of one or three days post-
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event when compared against industry peers. However, when extending the window up to five or
ten days, the impact is significant (as shown in the table 8).

Table 7. Multiple events per day, results

General Market Index

Financial Industry Index

N = 48

N = 48

Day
0

AAR
-0,43 %***

(p-value)
(0,00099)

AAR
-0,22 %

(p-value)
(0,13101)

1
2
3
4
5
6
7
8
9
10

0,06 %
-0,35 %**
-0,32 %***
-0,48 %***
-0,72 %***
-0,53 %***
-0,53 %***
-0,43 %**
-0,30 %**
-0,41 %***

(0,65531)
(0,01432)
(0,01000)
(0,00017)
(0,00000)
(0,00000)
(0,00107)
(0,01082)
(0,02363)
(0,00205)

0,39 %**
-0,32 %**
-0,45 %***
-0,46 %***
-0,82 %***
-0,72 %***
-0,45 %**
-0,52 %***
-0,33 %**
-0,63 %***

(0,04741)
(0,04594)
(0,00261)
(0,00026)
(0,00000)
(0,00000)
(0,04505)
(0,00302)
(0,03825)
(0,00000)

When observing the cumulative average abnormal returns for the sample from the event day
onwards, it is evident that there are differing results when using general market index and industry
specific index. While the general market index approach results in consistent negative CAARs in
event windows, the approach with financial industry index results in an inconsistent, varying sign
CAARs. The event day AAR with general market index results in a value of -0,43% at 0,01 significance
level, and the approach with financial industry index results in a non-significant AAR of -0,22%. The
post-event CAARs on intervals [0…1] and [1…3] result in non-significant CAARs when using financial
industry index, but both indices result in a significant negative CAARs on intervals [1…5] and [1…10].
Overall, multiple ESG events on one day result in significant negative CAARs when compared to a
general market, while the impact on an event day is not significant when comparing banks with
each other. In both scenarios, however, negative CAARs are significant within a week from the
event day. Figure 8 below further illustrates this impact.
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Table 8. Cumulative average abnormal returns for multiple event days

General Market Index

Financial Industry Index

N = 48

N = 48

Window

CAAR

(p-value)

CAAR

(p-value)

AAR(0)

-0,43 %***

(0,00099)

-0,22 %

(0,13101)

[0 … 1]

-0,36 %*

(0,08748)

0,17 %

(0,57955)

[1 … 3]

-0,61 %**

(0,02797)

-0,38 %

(0,25758)

[1 … 5]

-1,81 %***

(0,00001)

-1,66 %***

(0,00014)

[1 … 10]

-4,00 %***

(0,00000)

-4,31 %***

(0,00000)

1,00%
0,00%
0

1

2

3

4

5

6

7

8

9

10

-1,00%
-2,00%
-3,00%
-4,00%
-5,00%
Final sample, Mkt index

Multiple Events, Mkt index

Final Sample, Industry index

Multiple Events, Industry index

Figure 8. Cumulative average abnormal returns of multiple event scenarios compared to all-inclusive samples
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5.3 Subsample on E, S and G events

In order to observe differences between different categories of ESG events, a subsample on E, S
and G events is tested. Results of average abnormal returns from day 0 to +10 are shown in the
tables 9 & 10 for each index type below.
Table 9. Average abnormal returns on E, S and G subsampling with general market index

ESG Subsampling - General Market Index
Environmental
controversy

Social Controversy

Governance controversy

N = 66

N = 93

N = 314

Day
0

AAR
-0,34 %***

(p-value)
(0,00185)

AAR
-0,47 %***

(p-value)
(0,00000)

AAR
-0,34 %***

(p-value)
(0,00000)

1

-0,49 %***

(0,00046)

-0,20 %**

(0,03215)

-0,29 %***

(0,00000)

2

-0,45 %***

(0,00020)

-0,51 %***

(0,00024)

-0,32 %***

(0,00000)

3

-0,25 %**

(0,03164)

-0,54 %***

(0,00000)

-0,33 %***

(0,00000)

4

-0,11 %

(0,28556)

-0,08 %

(0,37504)

-0,32 %***

(0,00000)

5

-0,09 %

(0,40629)

-0,07 %

(0,59510)

-0,34 %***

(0,00001)

6

-0,09 %

(0,43750)

-0,12 %

(0,18584)

-0,46 %***

(0,00000)

7

-0,51 %***

(0,00009)

-0,32 %**

(0,02103)

-0,41 %***

(0,00000)

8

-0,60 %***

(0,00001)

-0,26 %**

(0,01695)

-0,27 %***

(0,00004)

9

-0,14 %*

(0,09544)

-0,40 %***

(0,00078)

-0,51 %***

(0,00000)

10

-0,10 %

(0,47800)

-0,17 %**

(0,03423)

-0,22 %***

(0,00007)
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Table 10. Average abnormal returns on E, S and G subsampling with financial industry index

ESG Subsampling - Financial Industry Index
Environmental
controversy
N = 66

Social Controversy

Governance controversy

N = 93

N = 314

AAR
(p-value)
-0,31 %*** (0,00223)

AAR
(p-value)
-0,27 %*** (0,00010)

Day
0

AAR
-0,13 %

(p-value)
(0,26853)

1

-0,39 %**

(0,01277)

-0,19 %*

(0,08534)

-0,24 %***

(0,00037)

2

-0,57 %***

(0,00004)

-0,66 %***

(0,00004)

-0,34 %***

(0,00000)

3

-0,33 %***

(0,00304)

-0,65 %***

(0,00000)

-0,42 %***

(0,00000)

4

-0,22 %*

(0,08886)

-0,21 %**

(0,03809)

-0,35 %***

(0,00000)

5

-0,14 %

(0,21787)

-0,18 %

(0,19021)

-0,34 %***

(0,00005)

6

-0,06 %

(0,62325)

0,02 %

(0,82589)

-0,50 %***

(0,00000)

7

-0,53 %***

(0,00048)

-0,20 %

(0,18516)

-0,48 %***

(0,00000)

8

-0,64 %***

(0,00013)

-0,26 %**

(0,02517)

-0,35 %***

(0,00000)

9

-0,12 %

(0,22477)

-0,43 %***

(0,00114)

-0,54 %***

(0,00000)

10

-0,02 %

(0,87834)

-0,08 %

(0,36649)

-0,32 %***

(0,00000)

The daily average abnormal returns reveal differences between ESG categories, while both samples
have similar characteristics between each E, S and G category results. Governance-related events
show consistent significant (0,01 level) AAR for each sample day, whereas the impacts are less
consistent for environmental and social negative events. As a general note, governance-related
events have also longer lasting impact compared to environmental and social events where the
significant negative average abnormal returns are more limited to days immediately following the
event day. The cumulative average abnormal returns are also shown in the tables 11 and 12 below.
While the individual days yield varying results, CAARs show consistently significant results within
examined windows. The only exception is day 0 for environmental events when testing with the
financial industry index – counterintuitively the results show immediately after the event significant
negative CAARs for all tested event windows.
The results of this test support the H2B which assumes the impact of negative ESG news to vary
between E, S and G categories. Governance-related events seem to result in the most consistently
significant negative average abnormal returns across the sample test days, whereas S and E
category events have more variety with non-significant results included as well. When examining
the CAARs, only the event day AAR is non-significant with environmental events within financial
industry index, whereas all other tested windows result in a statistically significant CAARs.
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Table 11. CAARs on E, S and G subsampling with general market index

ESG Subsampling - General Market Index

Window

Environmental
controversy

Social Controversy

Governance
controversy

N = 66

N = 93

N = 314

CAAR

(p-value)

CAAR

(p-value)

CAAR

(p-value)

AAR(0)

-0,34 %*** (0,00185)

-0,47 %*** (0,00000)

-0,34 %*** (0,00000)

[0 … 1]

-0,83 %*** (0,00002)

-0,68 %*** (0,00000)

-0,64 %*** (0,00000)

[1 … 3]

-1,19 %*** (0,00021)

-1,25 %*** (0,00001)

-0,94 %*** (0,00000)

[1 … 5]

-1,39 %*** (0,00119)

-1,40 %*** (0,00084)

-1,59 %*** (0,00000)

[1 … 10]

-2,84 %*** (0,00039)

-2,67 %*** (0,00004)

-3,46 %*** (0,00000)

Table 12. CAARs on E, S and G subsampling with financial industry index

ESG Subsampling - Financial Industry Index
Environmental
controversy

Social Controversy

Governance controversy

N = 66

N = 93

N = 314

Window

CAAR

AAR(0)

-0,13 %

(p-value)
(0,26853)

CAAR

(p-value)

CAAR

(p-value)

-0,31 %*** (0,00223)

-0,27 %*** (0,00010)

[0 … 1]

-0,52 %*** (0,00578)

-0,50 %*** (0,00025)

-0,51 %***

(0,00001)

[1 … 3]

-1,29 %*** (0,00009)

-1,49 %*** (0,00000)

-0,99 %***

(0,00000)

[1 … 5]

-1,65 %*** (0,00058)

-1,88 %*** (0,00001)

-1,68 %***

(0,00000)

[1 … 10]

-3,02 %*** (0,00022)

-2,82 %*** (0,00001)

-3,87 %***

(0,00000)
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5.4 Subsample on all individual countries

The all-inclusive sample is categorized per country of each bank in order to test for differences
between countries and how the impact of ESG events might differ between markets. The results
are divided into two tables for AARs (tables 13 and 14) and into two tables on CAARs (tables 15 and
16) below. When examining results for average abnormal returns across all sample countries with
the general market index as a benchmark, each event window day shows consistent, significant
AAR. However, the Norwegian subsample is inconsistent in its sign of AAR: whereas other sample
countries show negative AARs, the sample in Norway shows significant positive AAR throughout
the event window.
Similarly, when observing the results with financial industry index as a benchmark, the results with
Norwegian subsample results in a consistent positive, yet with varying significance, AAR throughout
the event window. With both benchmarks, Sweden and Denmark result in a consistent, significant
AAR across the event window. Within the Finnish subsample, the results are consistent with
Sweden and Denmark, with only the day +5 showing small deviation in significance from the rest of
the sample.

50

Table 13. AARs for each sample country with general market index

Country Subsampling - General Market Index
Finland

Denmark

Norway

Sweden

N = 77

N = 115

N = 39

N = 237

Day
0

AAR
-0,65 %***

(p-value)
(0,000)

AAR
-0,43 %***

(p-value)
(0,000)

AAR
0,67 %***

(p-value)
(0,001)

AAR
-0,41 %***

(p-value)
(0,000)

1

-0,46 %***

(0,000)

-0,54 %***

(0,000)

1,14 %***

(0,000)

-0,38 %***

(0,000)

2

-0,56 %***

(0,000)

-0,48 %***

(0,000)

0,84 %***

(0,000)

-0,44 %***

(0,000)

3

-0,58 %***

(0,000)

-0,49 %***

(0,000)

0,76 %***

(0,000)

-0,39 %***

(0,000)

4

-0,39 %***

(0,000)

-0,55 %***

(0,000)

0,67 %***

(0,002)

-0,19 %***

(0,001)

5

-0,37 %**

(0,026)

-0,50 %***

(0,000)

0,79 %***

(0,000)

-0,24 %***

(0,005)

6

-0,56 %***

(0,000)

-0,53 %***

(0,000)

0,86 %***

(0,000)

-0,38 %***

(0,000)

7

-0,64 %***

(0,000)

-0,59 %***

(0,000)

0,75 %***

(0,001)

-0,46 %***

(0,000)

8

-0,62 %***

(0,000)

-0,56 %***

(0,000)

1,04 %***

(0,000)

-0,35 %***

(0,000)

9

-0,67 %***

(0,000)

-0,67 %***

(0,000)

0,92 %***

(0,000)

-0,47 %***

(0,000)

10

-0,42 %***

(0,000)

-0,44 %***

(0,000)

0,85 %***

(0,000)

-0,17 %***

(0,007)
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Table 14. AARs for each sample country with financial industry index

Country Subsampling - Financial Industry Index
Finland

Denmark

Norway

Sweden

N = 77

N = 115

N = 39

N = 237

Day
0

AAR
-0,53 %***

(p-value)
(0,000)

AAR
-0,28 %***

(p-value)
(0,002)

AAR
0,94 %***

(p-value)
(0,000)

AAR
-0,31 %***

(p-value)
(0,000)

1

-0,44 %***

(0,001)

-0,38 %***

(0,000)

1,16 %***

(0,000)

-0,34 %***

(0,000)

2

-0,60 %***

(0,000)

-0,49 %***

(0,000)

0,87 %***

(0,001)

-0,50 %***

(0,000)

3

-0,58 %***

(0,000)

-0,55 %***

(0,000)

0,64 %***

(0,004)

-0,50 %***

(0,000)

4

-0,41 %***

(0,000)

-0,59 %***

(0,000)

0,51 %*

(0,079)

-0,25 %***

(0,000)

5

-0,28 %

(0,161)

-0,52 %***

(0,000)

0,74 %***

(0,001)

-0,29 %***

(0,001)

6

-0,46 %***

(0,002)

-0,66 %***

(0,000)

0,72 %***

(0,000)

-0,29 %***

(0,000)

7

-0,66 %***

(0,000)

-0,62 %***

(0,000)

0,69 %**

(0,014)

-0,46 %***

(0,000)

8

-0,54 %***

(0,000)

-0,65 %***

(0,000)

1,16 %***

(0,000)

-0,43 %***

(0,000)

9

-0,74 %***

(0,000)

-0,71 %***

(0,000)

0,93 %***

(0,000)

-0,43 %***

(0,000)

10

-0,38 %***

(0,003)

-0,50 %***

(0,000)

0,79 %***

(0,000)

-0,18 %***

(0,006)
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Table 15. CAARs for each sample year with general market index

Country Subsampling - General Market Index
Finland

Denmark

Norway

Sweden

N = 77

N = 115

N = 39

N = 237

Window
AAR(0)

CAAR
-0,65 %***

(p-value)
(0,000)

CAAR
-0,43 %***

(p-value)
(0,000)

CAAR
0,67 %***

(p-value)
(0,001)

CAAR
-0,41 %***

(p-value)
(0,000)

[0 … 1]

-1,11 %***

(0,000)

-0,97 %***

(0,000)

1,81 %***

(0,000)

-0,80 %***

(0,000)

[1 … 3]

-1,61 %***

(0,000)

-1,52 %***

(0,000)

2,74 %***

(0,000)

-1,22 %***

(0,000)

[1 … 5]

-2,37 %***

(0,000)

-2,56 %***

(0,000)

4,21 %***

(0,000)

-1,64 %***

(0,000)

[1 … 10]

-5,28 %***

(0,000)

-5,34 %***

(0,000)

8,63 %***

(0,000)

-3,46 %***

(0,000)

Table 16. CAARs for each sample country with financial industry index

Country Subsampling - Financial Industry Index
Finland

Denmark

Norway

Sweden

N = 77

N = 115

N = 39

N = 237

Window
AAR(0)

CAAR
-0,53 %***

(p-value)
(0,000)

CAAR
-0,28 %***

(p-value)
(0,002)

CAAR
0,94 %***

(p-value)
(0,000)

CAAR
-0,31 %***

(p-value)
(0,000)

[0 … 1]

-0,97 %***

(0,000)

-0,66 %***

(0,000)

2,09 %***

(0,000)

-0,65 %***

(0,000)

[1 … 3]

-1,62 %***

(0,000)

-1,41 %***

(0,000)

2,67 %***

(0,000)

-1,34 %***

(0,000)

[1 … 5]

-2,31 %***

(0,000)

-2,52 %***

(0,000)

3,92 %***

(0,000)

-1,88 %***

(0,000)

[1 … 10]

-5,10 %***

(0,000)

-5,66 %***

(0,000)

8,21 %***

(0,000)

-3,67 %***

(0,000)
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When observing the CAARs, each subsample results in significant negative cumulative average
abnormal returns, except for the Norway subsample, in each tested window. Norway subsample
results in consistent, illogical, positive significant CAARs in each tested window both with the
general market index and the financial industry index as a benchmark.
The results suggest that H2C (Market reaction to negative ESG events varies between countries)
could be accepted. Each market does react similarly to negative ESG events in terms of statistical
significance, but the Norwegian market reaction is positive in share price performance while the
other countries seem to result in a more logical negative significant share price performance of
varying size. Notably the impact is largest in Finland when comparing negative performances
between each other.

5.5 Subsample on all individual years

Finally, the final sample is divided into annual subsamples to observe for any differences in market
behaviour from year to year. This subsampling provides more insight into the overall sample given
the increased variety in results. When observing the AAR results from the sample with general
market index, there is a trend towards more consistent significant negative AARs from, and
including, 2016 onwards. For each year, 2016, 2017 and 2019, the event day AARs are -1,04%, 0,48% and -0,39%, respectively. All are significant at 0,01 level. Of these years, all post-event days
for 2019 result in significant negative AARs, which are only significant at 0,1 level. 2018 does not
result in significant negative AAR on the event day, but shows individual significant negative AARs
immediately post-event.
Interestingly, years 2013 and 2014, when using general market index as a reference, result in
illogical, mostly positive AARs. For both years, the event day does not show significant AAR, but for
the year 2013 all post event days, except for day +7, result in positive, significant AARs. For the year
2014, post-event days +5, +8 and +10 result in significant positive AARs of 0,53%, 0,54% and 0,41%
respectively.
Sample years 2015 and 2016 show more variety in results. The event day in the year 2015, with the
general market index as a benchmark, does not result in a significant AAR, whereas the result in
year 2016 is significant negative AAR of -1,04%, highest of the sample event days, at 0,01
significance level. However, the immediate post-event days in year 2015 result in negative
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significant AARs of -0,63% and -0,71% for days +1 and +2 respectively – the post-event significant
negative AARs are slightly more delayed in 2016 -0,56% and -0,61% at days +2 and +3 respectively.
When observing the results for the sample with financial industry index as a benchmark, surprisingly
the results do not change much. Similar pattern occurs across the sample years when observing the
event day AARs as with the general market index sample.
The cumulative average abnormal returns with both general market index and financial industry
index are examined in tables 18 and 20 respectively. Naturally, CAARs follow similar pattern as
described with AARs for both samples. For both samples, tested event window CAARs for [0…1],
[1…3], [1…5] and for [1…10] result in significant negative CAARs for years 2015 to 2019, whereas
the year 2013 illogically shows positive significant CAARs for said event windows. Surprisingly, the
negative CAARs are also high, peaking as high as -6,12% for [1…10] window with the general market
index for the year 2017. However, 2013 shows again illogicality and results at best in 6,55% positive
CAAR for [1…10] window with financial industry index.
These results also support the H2D assuming market reaction to negative ESG events having changed
over time. The results suggest that the reaction has changed from overly positive (2013) to logically
negative (2019) during the sample period. However, the results for 2013 and 2014 on CAARs seem
to strongly differ from the rest of the sample, which may require further investigation in any
subsequent studies on this topic. Figures 9 and 10 once more illustrate this illogicality.
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Figure 9. CAAR for individual years, Market index
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Figure 10. CAAR for individual years, Industry index
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Table 17. AARs for each sample year with general market index
Annual Subsampling - General Market Index
2013

2014

2015

2016

2017

2018

2019

N = 34

N = 33

N = 53

N = 57

N = 86

N = 66

N = 139

Day

AAR

(p-value)

AAR

(p-value)

AAR

(p-value)

AAR

(p-value)

AAR

(p-value)

AAR

(p-value)

AAR

(p-value)

0

0,15 %

(0,43337)

-0,22 %

(0,37320)

-0,05 %

(0,65935)

-1,04 %***

(0,00000)

-0,48 %***

(0,00000)

-0,18 %

(0,10045)

-0,39 %***

(0,00000)

1

0,99 %***

(0,00000)

0,00 %

(0,99882)

-0,63 %***

(0,00004)

-0,23 %

(0,23467)

-0,58 %***

(0,00000)

-0,29 %***

(0,00950)

-0,45 %***

(0,00000)

2

0,80 %***

(0,00000)

0,15 %

(0,30132)

-0,71 %***

(0,00041)

-0,56 %***

(0,00339)

-0,63 %***

(0,00000)

-0,37 %***

(0,00029)

-0,40 %***

(0,00000)

3

0,73 %***

(0,00000)

0,12 %

(0,49252)

-0,21 %*

(0,07796)

-0,61 %***

(0,00092)

-0,76 %***

(0,00000)

-0,49 %***

(0,00032)

-0,36 %***

(0,00000)

4

0,92 %***

(0,00000)

0,04 %

(0,79990)

-0,11 %

(0,37912)

-0,31 %*

(0,06119)

-0,60 %***

(0,00000)

-0,18 %

(0,11939)

-0,41 %***

(0,00000)

5

0,79 %***

(0,00333)

0,53 %***

(0,00220)

-0,12 %

(0,52262)

-0,34 %

(0,22849)

-0,61 %***

(0,00000)

-0,49 %***

(0,00079)

-0,32 %***

(0,00001)

6

0,72 %***

(0,00017)

0,23 %

(0,19507)

-0,27 %**

(0,02277)

-0,60 %***

(0,00015)

-0,60 %***

(0,00000)

-0,37 %***

(0,00047)

-0,48 %***

(0,00000)

7

0,26 %

(0,27453)

0,33 %

(0,12611)

-0,15 %

(0,40863)

-0,60 %***

(0,00172)

-0,67 %***

(0,00000)

-0,70 %***

(0,00000)

-0,51 %***

(0,00000)

8

0,68 %***

(0,00016)

0,54 %***

(0,00721)

-0,42 %**

(0,01118)

-0,21 %

(0,31098)

-0,71 %***

(0,00000)

-0,39 %***

(0,00039)

-0,53 %***

(0,00000)

9

0,82 %***

(0,00016)

-0,12 %

(0,51652)

-0,59 %***

(0,00027)

-0,66 %***

(0,00027)

-0,45 %***

(0,00000)

-0,68 %***

(0,00000)

-0,53 %***

(0,00000)

10

0,48 %***

(0,00230)

0,41 %**

(0,03593)

0,15 %

(0,35815)

-0,33 %*

(0,06068)

-0,50 %***

(0,00000)

-0,18 %*

(0,05666)

-0,38 %***

(0,00000)
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Table 18. CAARs for each sample year with general market index
Annual Subsampling - General Market Index
2013

2014

2015

2016

2017

2018

2019

N = 34

N = 33

N = 53

N = 57

N = 86

N = 66

N = 139

Window

CAAR

(p-value)

CAAR

(p-value)

CAAR

(p-value)

CAAR

(p-value)

CAAR

(p-value)

CAAR

(p-value)

CAAR

(p-value)

AAR(0)

0,15 %

(0,43337)

-0,22 %

(0,37320)

-0,05 %

(0,65935)

-1,04 %***

(0,00000)

-0,48 %***

(0,00000)

-0,18 %

(0,10045)

-0,39 %***

(0,00000)

[0 … 1]

1,14 %***

(0,00077)

-0,22 %

(0,52750)

-0,68 %***

(0,00014)

-1,27 %***

(0,00017)

-1,06 %***

(0,00000)

-0,47 %***

(0,00264)

-0,84 %***

(0,00000)

[1 … 3]

2,52 %***

(0,00000)

0,27 %

(0,43141)

-1,55 %***

(0,00002)

-1,40 %***

(0,00060)

-1,97 %***

(0,00000)

-1,15 %***

(0,00002)

-1,20 %***

(0,00000)

[1 … 5]

4,22 %***

(0,00000)

0,83 %*

(0,08495)

-1,79 %***

(0,00028)

-2,05 %***

(0,00030)

-3,18 %***

(0,00000)

-1,82 %***

(0,00000)

-1,93 %***

(0,00000)

[1 … 10]

7,18 %***

(0,00000)

2,21 %**

(0,01005)

-3,06 %***

(0,00014)

-4,45 %***

(0,00001)

-6,12 %***

(0,00000)

-4,12 %***

(0,00000)

-4,36 %***

(0,00000)
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Table 19. AARs for each sample year with financial industry index
Annual Subsampling - Financial Industry Index
2013

2014

2015

2016

2017

2018

2019

N = 34

N = 33

N = 53

N = 57

N = 86

N = 66

N = 139

Day

AAR

(p-value)

AAR

(p-value)

AAR

(p-value)

AAR

(p-value)

AAR

(p-value)

AAR

(p-value)

AAR

(p-value)

0

-0,10 %

(0,67141)

-0,19 %

(0,38613)

0,09 %

(0,52332)

-0,89 %***

(0,00003)

-0,21 %***

(0,00477)

-0,12 %

(0,31825)

-0,25 %**

(0,01076)

1

0,99 %***

(0,00002)

-0,21 %

(0,21253)

-0,52 %***

(0,00065)

-0,18 %

(0,39869)

-0,43 %***

(0,00006)

-0,37 %***

(0,00222)

-0,32 %***

(0,00022)

2

0,54 %***

(0,00157)

0,31 %*

(0,07340)

-0,89 %***

(0,00012)

-0,50 %**

(0,01321)

-0,66 %***

(0,00000)

-0,33 %***

(0,00130)

-0,47 %***

(0,00000)

3

0,47 %***

(0,00100)

0,06 %

(0,74788)

-0,39 %***

(0,00025)

-0,62 %***

(0,00148)

-0,72 %***

(0,00000)

-0,45 %***

(0,00116)

-0,52 %***

(0,00000)

4

0,73 %***

(0,00034)

0,00 %

(0,98252)

-0,15 %

(0,31047)

-0,41 %**

(0,02863)

-0,55 %***

(0,00000)

-0,23 %*

(0,05536)

-0,51 %***

(0,00000)

5

0,85 %***

(0,00282)

0,49 %***

(0,00331)

-0,34 %*

(0,06129)

-0,25 %

(0,42568)

-0,52 %***

(0,00000)

-0,51 %***

(0,00082)

-0,40 %***

(0,00006)

6

1,02 %***

(0,00004)

0,20 %

(0,32181)

-0,01 %

(0,91383)

-0,60 %***

(0,00012)

-0,69 %***

(0,00000)

-0,41 %***

(0,00279)

-0,52 %***

(0,00000)

7

0,42 %*

(0,09588)

0,26 %

(0,10143)

-0,26 %

(0,13319)

-0,37 %*

(0,08736)

-0,78 %***

(0,00000)

-0,71 %***

(0,00000)

-0,58 %***

(0,00000)

8

0,35 %

(0,13306)

0,58 %***

(0,00224)

-0,50 %***

(0,00335)

-0,12 %

(0,58353)

-0,68 %***

(0,00000)

-0,50 %***

(0,00013)

-0,60 %***

(0,00000)

9

0,90 %***

(0,00011)

0,06 %

(0,65715)

-0,49 %***

(0,00270)

-0,81 %***

(0,00007)

-0,38 %***

(0,00000)

-0,78 %***

(0,00000)

-0,61 %***

(0,00000)

10

0,30 %

(0,10336)

0,39 %**

(0,04181)

0,40 %***

(0,00941)

-0,17 %

(0,35078)

-0,53 %***

(0,00000)

-0,19 %**

(0,03170)

-0,56 %***

(0,00000)
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Table 20. CAARs for each sample year with financial industry index

Annual Subsampling - Financial Industry Index
2013

2014

2015

2016

2017

2018

2019

N = 34

N = 33

N = 53

N = 57

N = 86

N = 66

N = 139

Window

CAAR

(p-value)

CAAR

(p-value)

CAAR

(p-value)

CAAR

(p-value)

CAAR

(p-value)

CAAR

(p-value)

CAAR

(p-value)

AAR(0)

-0,10 %

(0,67141)

-0,19 %

(0,38613)

0,09 %

(0,52332)

-0,89 %***

(0,00003)

-0,21 %***

(0,00477)

-0,12 %

(0,31825)

-0,25 %**

(0,01076)

[0 … 1]

0,89 %**

(0,01338)

-0,40 %

(0,16040)

-0,43 %**

(0,02310)

-1,08 %***

(0,00293)

-0,63 %***

(0,00000)

-0,49 %***

(0,00211)

-0,57 %***

(0,00022)

[1 … 3]

2,00 %***

(0,00000)

0,16 %

(0,63413)

-1,81 %***

(0,00000)

-1,31 %***

(0,00368)

-1,80 %***

(0,00000)

-1,15 %***

(0,00003)

-1,31 %***

(0,00000)

[1 … 5]

3,58 %***

(0,00000)

0,65 %

(0,14767)

-2,29 %***

(0,00000)

-1,97 %***

(0,00193)

-2,87 %***

(0,00000)

-1,89 %***

(0,00000)

-2,22 %***

(0,00000)

[1 … 10]

6,55 %***

(0,00000)

2,14 %***

(0,00405)

-3,16 %***

(0,00001)

-4,04 %***

(0,00017)

-5,93 %***

(0,00000)

-4,48 %***

(0,00000)

-5,08 %***

(0,00000)
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5.6 Robustness checks

In this study, additional robustness checks are performed to test for the validity of the chosen
market model methodology. All tests are repeated with controlling for alpha and beta, as well as
for the estimation window.
In the first control test, alpha is set to zero and beta is forced to one, meaning that the sample
shares are controlled to move in parallel with the local general market as well as with the financial
industry index. With this approach, results show AAR for the event day of -0.38% and -0.27% for
general market index and financial industry index respectively. Both results show statistical
significance with p-values being 0.00000 on each sample.
Another test is done to control for the estimation window. This is done in two alternative ways,
firstly by narrowing the estimation window down to only 125 days, reflecting only half of a normal
trading year, and secondly extending the estimation window up to 375 days, reflecting an average
of 1,5 trading years. Tests with altered estimation periods are conducted using again both indices:
the general market index and financial industry index. Results of tests show -0,36% and -0,23% AAR
with 125-day estimation window with general market index and financial industry index
respectively. Both results are highly significant with p-values of 0,00000 and 0,00003 respectively.
For the test with 375-day estimation window, the results show -0,40% and -0,28% AAR with general
market index and financial industry index respectively. Both results are again significant with pvalues of 0,00000 for both results.
These results of the robustness check suggest that the chosen market model is not influencing the
outcome of the results of this study. Full results on both robustness checks are disclosed in the
appendices 1a, 1b, and 1c.
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6 CONCLUSIONS
While the largest Nordic banks each state to be among the leaders within sustainability and use
ESG and sustainability as an integral part of their marketing strategies, there has yet been very little
research on how ESG has impacted Nordic banks’ performance. This study set out to investigate
how negative ESG incidents and news may impact share price performance, and whether that
potential impact is statistically significant. Furthermore, the purpose was to dig deeper into the
impact and see how it might differ between countries, ESG categories and years.
In a broad sense, the results of this study are in line with previous studies (Flammer, 2013, CapelleBlanchard & Petit, 2017) indicating a correlation between negative share price performance and
negative ESG performance. When considering practical applications of the results of this study,
banks should ask themselves how serious they are about their ESG credentials.
Overall, looking at the event date, negative ESG news have a significant negative impact on the
share price of Nordic banks. This impact is slightly diluted when examining the impact compared to
a financial industry index, but remains still statistically significant. On average, the event day impact
is -0,37%, when using a general market index as a benchmark, and -0,25% when using Nordic
financial industry index as a benchmark. The difference in results between two indices suggests
that, in general, negative ESG events impact the industry as a whole even when it is only one bank
that actually experiences the incident.
The results differ when examining various subsamples. On event days where a bank may have
caused more than one headline due to ESG incident the impact is -0,43% against the general market
index, but surprisingly the impact is non-significant against the industry index. This may be due to
banks generally receiving large amount of negative attention on jointly managed financing
decisions in case something goes wrong or if the nature of the project or transaction is already
questionable (Banktrack, 2017). This could result in a situation where the industry as such suffers a
hit if large transactions are not done according to social norms.
When dividing the events into E, S and G categories, the results are slightly unexpected. Social
incidents tend to cause largest impact on event day against expectations. Previous studies
(Hvidkjaer, 2017, Flammer, 2013, Gupta & Goldar, 2003) suggest that the G category might be the
most relevant. In this study, the G category resulted in the most consistent significant negative
average abnormal returns on each day within the event window, but as mentioned above the social
category events cause largest impact on event day. The E, S and G category incident impacts are -

62

0,34%, -0,47% and -0,34% respectively when using a general market index as a reference for the
market return, whereas the impacts differ substantially when using the financial industry index as
a proxy. In such case the impact is non-significant for E category incidents and -0,31% and -0,27%
for social and governance category incidents respectively.
More variety is also found when examining each individual year within the sample. There are
substantial differences in the impact of ESG incidents to the share price performance across the
sample period from 2013 up to 2019. When observing the results with a general market index as a
proxy for market returns, the impact is not significant until 2016 where the event day results -1,04%
AAR and continues as -0,48% and -0,39% for years 2017 and 2019 respectively. Again the test with
a financial industry index yields slightly different outcomes, resulting in non-significant impacts on
years 2013-2015 and 2018, and the impacts on years 2016, 2017 and 2019 being -0,89%, -0,21%
and -0,25% respectively. Overall, this tilt in significance towards the most recent years may also be
due to the changing environment on sustainable finance and growing interest on socially
responsible investments, as Renneboorg et. al. (2008) also state in their study.
There seems to also be an illogical anomaly among sample countries. While other countries result
in consistent negative statistically significant average abnormal return on the event day and
cumulative average abnormal returns in the tested windows, Norwegian sample consistently
results in equally significant but positive average abnormal returns. No logical explanation is found
for this pattern.
As a concluding remark, the results of this study are well in line with expectations from De Bondt &
Thaler’s (1985) study that showed investors’ likelihood to react more on negative news, while also
supporting findings from earlier study from Galil & Soffer (2011) on correlation between negative
media coverage and negative share price performance. Results from this study suggest that
investors holding shares on Nordic banks are also prone to react on media coverage on negative
ESG incidents. In addition, the results suggest that investor reactions have changed over time
towards more negative reactions on ESG incidents. Governance related incidents have caused
consistent negative impacts, whereas environmental and social incidents have become more
significant over the past years. Nordic banks should be vary of their internal efforts on improving
sustainability, as focusing on governance issues, such as anti-money laundering, will not be
sufficient enough if the trend continues on the same path as observed through the sample period
in this study.
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Further studies can be done to examine more long-term impacts as this study has solely focused on
short-term horizon. Other methods may be needed for longer term implications than what is
presented in this study.
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APPENDICES
Appendix 1a: Robustness check 1 – results using market parameters 𝛼 = 0 and 𝛽 = 1
General Market Index

Financial Industry Index

N = 468

N = 468

Day
0

AAR
-0,38 %***

(p-value)
(0,00000)

AAR
-0,27 %***

(p-value)
(0,00000)

1

-0,35 %***

(0,00000)

-0,30 %***

(0,00000)

2

-0,40 %***

(0,00000)

-0,44 %***

(0,00000)

3

-0,40 %***

(0,00000)

-0,46 %***

(0,00000)

4

-0,26 %***

(0,00000)

-0,32 %***

(0,00000)

5

-0,27 %***

(0,00001)

-0,30 %***

(0,00000)

6

-0,37 %***

(0,00000)

-0,35 %***

(0,00000)

7

-0,47 %***

(0,00000)

-0,47 %***

(0,00000)

8

-0,36 %***

(0,00000)

-0,41 %***

(0,00000)

9

-0,48 %***

(0,00000)

-0,47 %***

(0,00000)

10

-0,20 %***

(0,00002)

-0,23 %***

(0,00000)

Initial sample

Final sample
(excluding outliers)

N = 468

N = 468

Window
AAR(0)

CAAR
-0,38 %***

(p-value)
(0,00000)

CAAR
-0,27 %***

(p-value)
(0,00000)

[0 … 1]
[1 … 3]
[1 … 5]
[1 … 10]

-0,73 %***
-1,14 %***
-1,67 %***
-3,54 %***

(0,00000)
(0,00000)
(0,00000)
(0,00000)

-0,57 %***
-1,20 %***
-1,82 %***
-3,75 %***

(0,00000)
(0,00000)
(0,00000)
(0,00000)
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Appendix 1b: Robustness check 2 – results using a 125-day estimation period
General Market Index

Financial Industry Index

N = 468

N = 468

Day
0

AAR
-0,36 %***

(p-value)
(0,00000)

AAR
-0,23 %***

(p-value)
(0,00003)

1

-0,29 %***

(0,00000)

-0,24 %***

(0,00002)

2

-0,35 %***

(0,00000)

-0,40 %***

(0,00000)

3

-0,34 %***

(0,00000)

-0,43 %***

(0,00000)

4

-0,24 %***

(0,00000)

-0,30 %***

(0,00000)

5

-0,23 %***

(0,00007)

-0,26 %***

(0,00009)

6

-0,34 %***

(0,00000)

-0,34 %***

(0,00000)

7

-0,41 %***

(0,00000)

-0,44 %***

(0,00000)

8

-0,32 %***

(0,00000)

-0,38 %***

(0,00000)

9

-0,41 %***

(0,00000)

-0,44 %***

(0,00000)

10

-0,19 %***

(0,00002)

-0,21 %***

(0,00001)

Initial sample

Final sample
(excluding outliers)

N = 468

N = 468

Window

CAAR

(p-value)

CAAR

(p-value)

AAR(0)

-0,36 %***

(0,00000)

-0,23 %***

(0,00003)

[0 … 1]

-0,65 %***

(0,00000)

-0,46 %***

(0,00000)

[1 … 3]

-0,98 %***

(0,00000)

-1,07 %***

(0,00000)

[1 … 5]

-1,45 %***

(0,00000)

-1,63 %***

(0,00000)

[1 … 10]

-3,11 %***

(0,00000)

-3,45 %***

(0,00000)
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Appendix 1c: Robustness check 3 – results using a 375-day estimation period

General Market Index

Financial Industry Index

N = 468

N = 468

Day
0

AAR
-0,40 %***

(p-value)
(0,00000)

AAR
-0,28 %***

(p-value)
(0,00000)

1

-0,35 %***

(0,00000)

-0,30 %***

(0,00000)

2

-0,41 %***

(0,00000)

-0,46 %***

(0,00000)

3

-0,38 %***

(0,00000)

-0,47 %***

(0,00000)

4

-0,27 %***

(0,00000)

-0,33 %***

(0,00000)

5

-0,27 %***

(0,00000)

-0,32 %***

(0,00000)

6

-0,37 %***

(0,00000)

-0,38 %***

(0,00000)

7

-0,45 %***

(0,00000)

-0,49 %***

(0,00000)

8

-0,37 %***

(0,00000)

-0,42 %***

(0,00000)

9

-0,46 %***

(0,00000)

-0,49 %***

(0,00000)

10

-0,21 %***

(0,00000)

-0,24 %***

(0,00000)

Initial sample

Final sample
(excluding outliers)

N = 468

N = 468

Window

CAAR

(p-value)

CAAR

(p-value)

AAR(0)

-0,40 %***

(0,00000)

-0,28 %***

(0,00000)

[0 … 1]

-0,75 %***

(0,00000)

-0,58 %***

(0,00000)

[1 … 3]

-1,14 %***

(0,00000)

-1,22 %***

(0,00000)

[1 … 5]

-1,68 %***

(0,00000)

-1,88 %***

(0,00000)

[1 … 10]

-3,55 %***

(0,00000)

-3,89 %***

(0,00000)

