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ABSTRACT

This thesis aims to investigate whether shifts in ESG can be driven
by financial incentives rather than sustainability itself by employ-
ing an event study methodology. We first analyse abnormal trading
volumes and find that the shifts carry a significant weight. Next,
we investigate if the shifts carry any price impact by analysing ab-
normal returns. We find that only the more material shifts carry
a price impact from the abnormal return analysis. Lastly, we find
that companies are improving their sustainable performance by
analysing the development in ESG ratings and pillar scores follow-
ing the shifts. We conclude that shifts in ESG are not driven by
the hypothesised financial incentives, and that companies are im-
proving their sustainable performance after the announced shift.

This thesis is a part of the MSc programme at BI Norwegian Business
School. The school takes no responsibility for the methods used, results found,

or conclusions drawn.
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1 Introduction

In recent years, the importance of Environmental, Social, and Governance

(ESG) among publicly listed companies has substantially increased. Interna-

tional treaties like the Paris Agreement and the forthcoming European Union

Taxonomy Regulation are both causing material changes in corporate be-

haviour. Corporations are gradually distancing from the famous Friedman

doctrine (1970): The Social Responsibility of Business is to Increase Its Prof-

its, and instead give precedence to all of its stakeholders (Business Roundtable,

2019). Differences in ESG have shown to affect the investor base of companies,

and subsequently key factors like the cost of capital. Hence, corporations that

are classified as sustainable might be able to raise more favourable financing

as a result of a wider investor base. This hypothesised incentive leads up to

the question: do corporations exploit the benefits of sustainability by cater-

ing to investor sentiment1, as supported in Baker & Wurgler (2007)? We will

investigate this question by analysing stock market reactions to sustainable

initiatives, in a similar manner to Cooper et al. (2000) on the “dotcom” effect

in listed companies.

1.1 Motivation

The motivation behind this thesis is to add valuable insights to the ever-

expanding research revolved around ESG within corporations. We attempt to

provide insight into the underlying incentives of sustainable initiatives, instead

of solely focusing on the link between ESG and asset prices. This is done in

order to investigate whether or not the companies joining the “green wave”

are attempting to capture benefits from doing so. Empirical evidence suggests

that such benefits exist, like the aforementioned effect on cost of capital. We

will employ an event study methodology in order to investigate if two types of

1Catering to investor sentiment is the process of companies adapting to specific investor
preferences in order to appear more attractive.

1
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ESG-related shifts generate abnormal returns following the announcement. If

we find evidence of positive abnormal returns, we argue that this can work as a

financial incentive for the companies in question. This hypothesised incentive

is what inspired our symbolic link to the philosopher’s stone: can corporations

create value by going green, similar to the philosopher’s stone that could turn

any base metal into gold?

We will also investigate both abnormal trading volumes and sub-

sequent ESG ratings following the shift. This analysis is done in order to

investigate whether the shifts generates market reactions, in addition to see if

the companies actually improve their ESG ratings. We consider this to be an

important aspect of the study, as companies could both capture financial gains

from the shift while also improving their performance related to sustainabil-

ity. We deem this to be a “win-win” scenario, where corporations can capture

benefits from reducing their negative externalities.

However, we hypothesise that a “win-win” scenario is unlikely, and

that companies still mainly focus on maximising value for shareholders. Thus,

companies could attempt to convey a message of being sustainable while not

actually improving their sustainable performance if an underlying financial

incentive exists. We argue that such behavior can be deemed as a form of large

scale “greenwashing”2, where companies attempt to convey a false impression

of sustainability in order to cater to investor preferences.

Such behaviour amongst companies can lead to investors being mis-

guided by ESG initiatives, which could directly reduce the positive effects of

sustainable investing. We believe this notion is what drives the importance of

this study, considering that sustainable investing can help to create positive

externalities to the society as a whole.

2Greenwashing is the process of conveying a false impression or providing misleading
information about how a company’s products are more environmentally sound.

2
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2 Literature Review

We have observed a greater emphasis on companies taking more responsibility

for their environmental and societal externalities over the past decade. This

responsibility is referred to as Corporate Social Responsibility (CSR), which

is the predecessor of the more recent term ESG. ESG is simplified to be CSR

plus the corporate governance performance (Gerard, 2019). The research in

sustainable finance has significantly increased over the past decade, with over

12,000 released articles in Web of Science when searching for ESG and CSR.

To understand why greenwashing is incentivised among companies,

we must first understand how greenwashing is made possible in the first place.

Greenwashing is directly encouraged by limited and imperfect information

about firm environmental performance, and further reinforced by limitations

of regulatory punishment (Delmas & Cuerel Burbano, 2011). The authors ac-

knowledge our concern of the consequences of misleading information, in terms

of maintaining investor confidence and supporting environmentally friendly be-

haviour across firms.

We will discuss the initial motivation behind our research, before

focusing on how the current literature share different views on the relation be-

tween sustainability and firm valuation. The event study conducted by Cooper

et al. (2000) investigates how corporate name changes to Internet related dot-

com names generated abnormal returns in subsequent periods. This study

documents a striking positive stock price reaction to the announcement of a

corporate name change. The more interesting is that the effect is similar across

all firms - regardless of the firm’s level of involvement with the Internet. The

conclusion of Cooper et al. (2000) is that a mere association with the Internet

seems enough to provide a firm with a large and permanent value increase.

This finding has been the main motivation behind conducting our research,

and particularly the inspiration behind our rebranding sample. However, we

3
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have found contradicting results on corporate name changes in earlier studies

by Bosch & Hirschey (1989) and Karpoff & Rankine (1994). Both studies finds

insignificant abnormal returns around the announcement date, with a positive

pre-announcement drift followed by a negative post-announcement drift. All

three studies are in line with our research where we apply a similar methodol-

ogy for investigating both the valuation effect of a sustainable rebranding, but

also the value impact of improvements in the sustainability reporting frame-

work.

Recent literature argues in favour of sustainability in terms of a

firm’s cost of capital, its investor base, and the litigation risk (Bolton &

Kacperczyk, 2020; Hartzmark & Sussman, 2019; Hong & Kacperczyk, 2009).

We find it important to also consider potential commercial damages regarding

corporate brand and recruitment capabilities, with the litigation risk increas-

ing alongside the regulatory framework. One way to assess how investors are

valuing sustainability is to examine event studies of suitable events. Krüger

(2014) run event studies on stock market reactions to both positive and neg-

ative events concerning a firm’s corporate social responsibility. Regarding our

own research, we find it valuable that offsetting CSR3 seems to be valued by

investors. When excluding offsetting CSR, the author finds a negative rela-

tion between CSR and stock market reactions. This finding is consistent with

Fisher-Vanden & Thorburn (2011) who investigate stock price reactions to an-

nouncements on voluntary corporate green initiatives. Whether the negative

market reaction is explained by agency conflicts or the belief of green initiatives

destroying shareholder value is a subject for further research.

Besides the short-term valuation measures of stock price reactions

in event studies, we also find it interesting to study long-term valuation links

with ESG. Clark et al. (2015) review studies that investigate the effects of

3Offsetting CSR is the event where firms with history of weak stakeholder relations
present positive news related to their social responsibilities.

4
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sustainable practices on metrics like operational performance, cost of capital,

and stock price. The study concludes that strategies integrating ESG issues

tends to outperform comparable non-ESG strategies. The outperformance is

proven to involve both an increased operational performance and less risk.

A similar study investigating the relationship between voluntary integration

of environmental- and social issues and the following financial performance is

conducted by Eccles et al. (2014). Their findings show that high sustainability

firms have outperformed the low sustainability firms in the period 1993–2010.

The meta-analysis by Friede et al. (2015) combines more than 3,700

results from over 2,200 unique empirical studies on the link between ESG

and financial performance. The analysis finds that approximately 95% of the

studies have a positive relation between ESG and financial performance, where

the majority of the relations were proven to be stable over time. Although the

majority of current research concludes on a positive link between ESG and

financial performance, there still exists conflicting evidence on this topic in

current literature.

One empirical study that finds a negative relation between company

value and various “green” activities is Nyilasy et al. (2014). This study finds

evidence of a negative effect on brand attitudes and purchase intentions in the

presence of green advertising. The findings support both scenarios where firms

have a low and high environmental performance. The explanation is argued to

lie in attribution theory where consumers may become sceptical and form neg-

ative attributions about the ulterior motive of the company. This theory could

be an argument if our research were to find investors devaluing a structural

shift within a company; consumers form attributions that the shift is being

motivated by financial motives rather than sustainability. The conclusion of

Nyilasy et al. (2014) is aligned with Ferrell et al. (2016), who argues that the

effect of CSR on firm value will be dependent upon the incentives of the man-

agement. Further support of Nyilasy et al. (2014) is found in Brammer et al.

5
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(2006), who investigates the relation between Corporate Social Performance

(CSP) and financial performance using stock returns of UK quoted companies.

The main finding is that firms with higher CSP tend to be outperformed by

firms with the lowest CSP. However, the investors’ ability to disvalue a struc-

tural shift within a firm must be assumed to be conditional on the respective

firm’s close competitors, or the ability of screening out its product line.

The empirical evidence concerning the association of corporate so-

cial actions and financial performance is found to be non-significant, despite

the frequently claimed causal impacts. Baron et al. (2011) examines the in-

terrelations among Corporate Financial Performance (CFP), CSP, and social

pressure using a large sample of firms with social engagement in the period

1996–2004. The authors of the study find CFP and CSP to be largely unrelated

using the full dataset. This finding is consistent with the theories in which the

social market line4 is horizontal or that CSP provides product differentiation.

However, the authors find an interesting relation with social pressure: greater

social pressure is associated with a greater CSP, contrary to being associated

with a weaker CFP. The latter can be rationalised by social pressure reflecting

the pressure on firms’ brand equities and productivity.

Besides the relation between financial performance and various sus-

tainable initiatives, we also investigate how the daily trading volume is likely

to be impacted by the sustainable events. We have drawn inspiration from

Beaver (1968), Foster (1973), Morse (1981), and Bamber (1986) on abnormal

trading volume around earnings announcements using an event study method-

ology. The major objective in these studies is to assess the extent to which

the trading volume around the event is abnormal, which all four studies found

to be positive and significant.

4The social market line represent the equilibrium relation between the CFP and CSP
for a respective firm.

6
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3 Theory

Two key theories to help explain the relation between sustainable initiatives

and financial performance are the shareholder- and stakeholder theory. The

shareholder theory argues the only responsibility of a corporation is to max-

imise the profits accruing to its shareholders. On the contrary, the stakeholder

theory argue that corporations have a greater responsibility to create value

for all stakeholders, not just its shareholders. Both theories are unanimous

of their respective views being the most value-creating and/or costs-reducing

way to manage a corporation.

3.1 Shareholder Theory

The shareholder theory, also known as the Friedman doctrine, was introduced

by the American economist Milton Friedman in 1970. Through his essay, The

Social Responsibility of Business is to Increase Its Profits, he argued that a

company has no social responsibility to the society; its only responsibility is to

its shareholders. Friedman justified his view by shareholders being the rightful

owners of the company: “A corporate executive is an employee of the owners of

the business. He has direct responsibility to his employers. That responsibility

is to conduct the business in accordance with their desires”.

Further, Friedman assessed that an executive spending company

money on social causes was in fact spending somebody else’s money for their

own purposes. Shareholders should decide for themselves if and how they wish

to contribute to society by using their private wealth, generated from the com-

pany. The shareholder theory is supported by Elaine Sternberg, a philosopher

specializing in business ethics and corporate governance. She argues that the

stakeholder theory undermines two of the most fundamental features that char-

acterise modern society: private property and the duties that agents owe to

principals (Sternberg, 1997). The undermining of private property is explained

7
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with the stakeholder theory denying owners the right to determine how their

property will be used.

However, one common mistake of the Friedman doctrine is the belief

that profit-maximisation is encouraged at any cost. From Friedman (1962),

Capitalism and Freedom, there is quoted that the social responsibility of busi-

ness is to “engage in activities designed to increase its profits so long as it

engages in open and free competition without deception or fraud”. It is argued

that the critique of the shareholder theory often stems from the misinterpre-

tation of Friedman encouraging illegal and unethical behaviour. In fact, the

shareholder theory is encouraging allocation of funds to socially responsible

activities — given it is the most value-creating action to make (Smith, 2003).

3.2 Stakeholder Theory

The stakeholder theory was introduced by the American philosopher R. Ed-

ward Freeman in 1984. His publication, Strategic Management: A Stakeholder

Approach, was a response to the existing shareholder theory. We present the

following definition from Freeman (1984): “Stakeholder theory is a view of cap-

italism that stresses the interconnected relationships between a business and its

customers, suppliers, employees, investors, communities and others having a

stake in the organization”. The theory argues that a firm should create value

for all stakeholders, not just its direct owners.

Supporters of the stakeholder theory share many different views on

how improved stakeholder relations may increase financial performance. Pfeffer

(1995) argues that investing in human resources can increase efficiency and

earn competitive advantages. Other views, of more relevance with the current

regulatory circumstances, are the environmental aspects we find in Dechant et

al. (1994) and Shrivastava & Hart (1995). The authors of both studies argue

that investments in environmental activities can be cost reducing if such proac-

tiveness would bring the companies in advance of present or future regulations.

8
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Further, they argue that competitive advantages can arise from eco-friendly

products through enhanced reputation, or loyalty from stakeholder relations

like governments and customers. Excellent community relations might pro-

vide incentives for competition-enhancing tax breaks, or reduced regulation,

thereby reducing costs to the firm and improving the bottom line (Waddock

& Graves, 1997).

We need to establish the causation in order to evaluate the relation

between sustainability integration and financial performance. The causal re-

lation is argued to be a two-way relationship: firms with high sustainability

rating leads to enhanced financial performance through improved stakeholder

relations resulting in reduced agency costs. Alternatively, the causality implies

that firms with strong financial performance will improve their sustainability

integration, by having more resources available (Waddock & Graves, 1997).

Our thesis will be focusing on the former alternative where sustainability im-

pacts financial performance.

3.3 Efficient Market Hypothesis

The primary role of the capital market is allocation of ownership of the econ-

omy’s capital stock (Fama, 1970). The ideal is a market in which investors

can choose among the securities that represent ownership of firms’ activities

under the assumption that security prices at any time fully reflect all available

information. Such a market is what theory defines as “efficient”. Further, the

Efficient Market Hypothesis (EMH) is separated into three different informa-

tional subsets.

3.3.1 Strong Form Efficiency

Strong form efficiency is the most stringent version of EMH investment theory.

It is required that security prices, at all times, fully reflect all information

available — both public and private. This form of efficiency implies that

9
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neither technical analysis, equity research, nor inside information can provide

investor advantages. With strong form efficiency, the only way to maximise

profits would be to follow a buy-and-hold strategy (Malkiel, 2003).

3.3.2 Semi-Strong Efficiency

Semi-strong efficiency implies that all stock prices will immediately, and effi-

ciently, adjust to new publicly available information (Fama, 1970). This form

of efficiency is considered to be the most practical of all EMH hypotheses.

We will rely on this form of efficiency when conducting our statistical analysis.

Thus, we assume that all existing information is already factored into the price

of the security before the announcement of the respective events.

3.3.3 Weak Form Efficiency

Weak form efficiency states that all current information is reflected into the

stock price, and is the least stringent version of EMH. Additionally, future

prices are random and not influenced by historical information. This form of

EMH is also known as the random walk theory and has found support in the

study of Van Horne & Parker (1967). On the contrary, Doan & Lo (1988)

rejects the random walk hypothesis of weekly stock returns using a simple

volatility-based specification. However, the authors are unable conclude on

the causality of inefficiency in stock-price formations.

3.4 Hypotheses

We have developed the following testable hypotheses, from the aforementioned

theories, which are presented in this subsection. The hypotheses are structured

in a specific order for which they are connected, but must not be confused with

dependency.

10

09988550998089GRA 19703



3.4.1 Abnormal Trading Volumes

An impact of a company addressing a change towards an improved sustainable

profile should be observed in the trading volume. By referring to the views of

the shareholder- and stakeholder theory, investors have fundamentally differ-

ent opinions concerning the value of sustainability. This difference of opinion

should result in positive abnormal trading volumes, where investors of the two

theories acts in line with their personal beliefs.

Hypothesis 1: Shifts in ESG generates positive abnormal trading

volumes

3.4.2 Abnormal Returns

Following the first hypothesis of positive abnormal trading volumes, it is of

interest to address the price impact of the increased trading activity. This

impact is further linked to the shareholder- and stakeholder theory: We should

observe negative abnormal returns following the shift in ESG if the market

consensus is in favour of the shareholder theory. Oppositely, we should observe

positive abnormal returns following the shift if the consensus is alligned with

the stakeholder view of sustainability. The sign of the abnormal return can

be considered as a horserace between the investor preference of whether ESG

is value-creating or value-destroying. This hypothesis is closely connected to

the study by Cooper et al. (2000), where the authors investigated the effect

of company name changes related to the boom that internet-related stocks

experienced at the time.

Hypothesis 2: Shifts in ESG generates abnormal returns

3.4.3 ESG Ratings

Lastly, it is also of interest to analyse the development in the ESG ratings

following the shift to determine whether companies are attempting to cater

11
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to specific investor preferences. We only conduct this analysis on the more

material changes in the sustainable policy of the firms, in order to avoid a mix-

up between cause and result. This subject is further discussed in section 4.6.

We should observe no increase in ESG ratings if companies are indeed focusing

solely on maximising shareholder value, and trying to convey a false notion of

becoming more sustainable. Oppositely, we should observe improved ESG

ratings following the shift if stakeholder relations is what drives the decision-

making of the companies. This hypothesis also includes a separate analysis

of the individual pillar scores in order to assess the drivers of the potential

change in the overall ESG rating.

Hypothesis 3: Rebranding does not cause changes in ESG Ratings

12
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4 Methodology

The methodology for conducting the analysis is based upon the deductive re-

search approach. A deductive approach involves exploring a known theory or

phenomenon and test if that theory is valid in given circumstances. We will

formulate hypotheses and subject these to testing during the research process,

contrasting to the inductive research approach that develops hypotheses based

on the findings. The motivation behind the deductive approach is to better

explain causal relationships between concepts and variables, in addition to be-

ing able to measure concepts quantitatively. The theoretical framework and

structure of analysis adopted in order to conduct the event study is inspired

by MacKinlay (1997).

Event Studies

We have adopted the event study methodology in order to examine the effect

of sustainable initiatives on a company’s stock price and trading volume. The

foundation for conducting modern event studies is commonly associated with

Ball & Brown (1968) and Fama et al. (1969), while the first publishment of

an event study is assumed to be Dolley (1933) (MacKinlay, 1997; Bowman,

2006).

Event studies rely on the assumption of market efficiency, which is

thoroughly discussed in section 3.3. The benefits of adopting an event study

are the possibilities of drawing conclusions of investors’ general consensus re-

garding firm affection, in addition to the economic value attributed to the

event (MacKinlay, 1997). Following are the stepwise general flow of analysis

when conducting an event study.

4.1 Event Identification

The sustainable events examined through the event study, over the period

2004 to 2019, contains 37 different companies in the rebranding sample, and

13
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297 different companies in the sustainability reporting sample. Companies in-

cluded in the rebranding sample must fulfill at least one of the three conditions:

strategic name changes, commitment to sustainability-linked frameworks, or

material operational changes. For companies to be included in the sustanabil-

ity reporting sample, their reporting routine towards sustainability must be

significantly improved through a clear shift. A more comprehensive overview

of event identification is provided in section 5.2. The event dates (t = 0) are

determined using the first day of publication of the company announcement,

which is in line with MacKinlay (1997) and Flammer (2015) among others. In

order to capture whether information about the event has been leaked to the

stock market, the event window is lagged with 5 days (t − 5). Similarly, the

market might need additional time to absorb the informational content of the

event. Subsequently, the event window is extended with 120 days (t+120). Re-

sultingly, we define the event window [-5,+120] as the time period over which

the security prices are analysed (Brooks, 2019).

4.2 Return Measurements

Appraisal of the event’s impact requires a measure of Abnormal Returns (AR).

The abnormal return is the actual observed return of the security over the

event window minus the normal return of the firm over the event window. The

normal return is defined as the expected return without conditioning on the

event taking place. The expected return is found using the estimation window

prior to the event window. Using the definition from MacKinlay (1997), the

AR for firm i and date t can be expressed as

ARi,t = Ri,t − E(Ri,t|Xt) (4.1)

where ARi,t, Ri,t, and E(Ri,t|Xt) are the abnormal, actual, and normal returns

respectively for the time period t. Xt is the conditioning information for the

normal return model.
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There are numerous approaches available for calculating the normal

return of a given security. However, the available approaches can be roughly

grouped into two categorical models — statistical and economic.

4.2.1 Economic Models

Economic models rely on the assumptions concerning investors’ behaviour and

are not solely based on statistical assumptions. These models can be cast

as restrictions on the statistical models to provide more constrained normal

return models (MacKinlay, 1997). Two common economic models are the

Capital Asset Pricing Model (CAPM) and Arbitrage Pricing Theory (APT).

The CAPM was established by Treynor (1961, 1962), Sharpe (1964),

Lintner (1965), and Mossin (1966) and is a single factor model for expected

return. The CAPM is based on the Modern Portfolio Theory by Markowitz

(1952) where the market exposure (β) of the respective asset is the only factor

explaining the expected return. The reason why the CAPM has remained

popular given the origination of more modern approaches, such as the APT,

is due to its simplicity and utility in a variety of situations (Hall & Asteriou,

2015).

The APT is an asset pricing theory where the expected return of a

given security is a linear combination of multiple risk factors (Ross, 1976). A

general finding is that the most important factor of the APT behaves like a

market factor, and that the additional factors marginally affects the explana-

tory power of the model. Thus, the potential gains from using the APT Model

rather than the statistical Market Model (MM) are small (Brown & Weinstein,

1985).

4.2.2 Statistical Models

Statistical models differentiate from the economic models by following statisti-

cal assumptions concerning the behaviour of assets returns, and do not depend
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on economic arguments. The most persistent models discussed in MacKinlay

(1997) are the Constant Mean Return Model, the Market Model, and Multifac-

tor Models.

The Constant Mean Return Model assumes that the expected return

is being constant over time (Campbell & Wasley, 1993), whereas the Market

Model assumes a stable linear relationship between the expected return of secu-

rity i and the market return (Bodie et al., 2019). However, the Market Model

represents a potential improvement of the Constant Mean Return Model: the

variance of the abnormal return is reduced by removing the portion of the

return related to variation in the market’s return (MacKinlay, 1997).

The third statistical model, the Multifactor Model, is motivated by

the benefits of reducing the variance of the abnormal return by explaining more

of the variation in the normal return. Generally, the benefits from employing

multifactor models for event studies are limited. This limitation is explained

by the empirical fact that the marginal explanatory power of additional factors

to the market factor is small. This in turn limits the reduction in variance of

the abnormal returns.

4.2.3 Model Selection

The potential benefit from using economic models based on the APT is to

eliminate the biases introduced by the CAPM. However, since these biases

also are eliminated by using the statistically motivated models, the economic

models are overshadowed by statistical in event studies (MacKinlay, 1997). All

things considered, we have chosen to estimate the normal returns using two

statistical models: The Market Model, followed by Fama-French Three Factor

Model (FF3) to ensure robustness.
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4.3 Estimation Window

The estimation window provides the information needed to estimate the nor-

mal return, and represent the time period prior to the event. Typically, the

estimation- and event window do not overlap, ensuring that the parameters for

the normal return model are not influenced by the returns around the event

(MacKinlay, 1997). The length of the estimation window is usually rang-

ing from 100 to 300 days (Peterson, 1989; Armitage, 1995), while MacKinlay

(1997) suggest an optimal window between 180 and 250 days. The key con-

sideration when deciding on the estimation length is that the window is long

enough to give a precise representation of the volatility in the given security.

We have adopted a 200-day estimation window ranging from [−206,−6], which

is consistent with Flammer (2015) whose study is similar to ours. There is no

gap between the estimation- and the event window, explained by the possibil-

ity of capturing whether information has been leaked to the market before the

specified event date (t = 0).

Figure 1: Timeline of Event Study

4.4 Testing Framework

This section provides the testing framework for the abnormal returns. All

return variables are in the logarithmic form in the following calculations:

Ri,t = ln

(
Pi,t
Pi,t−1

)
(4.2)

Where P represents the closing price of security i at time t. The logarithmic

form of returns is empirically proven to enhance the normality of the return
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distribution (Henderson, 1990). Logarithmic returns also simplifies the sum-

ming process when estimating cumulative returns, compared to the arithmetic

form.

4.4.1 The Market Model

The Market Model is a one factor model that relates the return of any given

security to the return of the market portfolio. The linear specification of the

model follows from the assumption of joint normality across asset returns and

can be expressed as:

Ri,t = αi + βiRM,t + εi,t (4.3)

E(εi,t) = 0 var (εi,t) = σ2
εi

where

Ri,t = Period t return on security i

αi = Intercept of security i

βi = Slope coefficient of the systematic risk of security i

RM,t = Period t return on the market portfolio M

εi,t = Zero mean disturbance term

Under general conditions, the Market Model parameters αi, βi, and

σεi are estimated using the Ordinary Least Squares (OLS) procedure. The

estimators of the model parameters will be Best Linear Unbiased Estimators

(BLUE) if the following assumptions hold (Brooks, 2019):

(1) E[ut] = 0 The errors have zero mean

(2) V ar[ut] = σ2 <∞ The variance of the errors is constant and finite

(3) Cov[ui, uj] = 0 The errors are linearly independent of one another

(4) Cov[ut, xt] = 0 There is no relationship between the error and the

corresponding x variable(s)

If we include a constant term to our regression model, the first assumption is

valid. The second assumption assumes that the error terms are homoscedastic,
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while the third assumption assumes no autocorrelation, implying independence

across the error terms. We will adopt the Newey-West Heteroscedasticity-

and Autocorrelation-Corrected Standard Errors (HAC) in order to ensure that

assumptions (2) and (3) are not violated. The last assumption assumes that

the error terms are non-stochastic, implying they are not correlated with the

regressors of the regression model.

4.4.2 Multifactor Model

The motivation of adopting a multifactor model is to reduce the variance of

the abnormal return by explaining more of the variation in the normal return

by introducing additional factors. One way to develop explaining factors is

to study common market anomalies and conclude on their robustness. The

study done by Fama & French (1993) identifies five common risk factors in the

returns on stocks and bonds, whereas three are related to the stock-market.

These three common risk factors include an overall market factor and factors

related to firm size and book-to-market equity. The size effect refers to the

phenomenon where the performance of relatively small stocks tends to exceed

that of larger stocks, measured by market cap. The value effect is another

phenomenon where stocks with high book-to-market ratio, known as value

stocks, earn higher average returns compared to stocks with a lower book-to-

market ratio, so-called growth stocks (Bodie et al., 2019). This finding is what

constitutes to the FF3, which we adopt in order to supplement the statistical

inferences drawn from the Market Model.

Similar to the Market Model, the linear specification of our multi-

factor model can be expressed as:

Ri,t = αi + βi,MRM,t + βi,SMBSMBt + βi,HMLHMLt + εi,t (4.4)
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where

βi,SMB = Slope coefficient of the size factor for security i

SMBt = Return on the size factor in period t

βi,HML = Slope coefficient of the value factor for security i

HMLt = Return on the value factor in period t

4.4.3 Statistical Properties

We are able to define and analyse the abnormal returns using the parameter

estimates of the two models. We denote the abnormal return in the event

window t = T1 + 1, ..., T2 for security i as:

ARi,t = Ri,t − α̂i − β̂i,MRM,t (4.5)

ARi,t = Ri,t − α̂i − β̂i,MRM,t − β̂i,SMBSMBt − β̂i,HMLHMLt (4.6)

Abnormal Return

The abnormal return is the disturbance term of both the Market Model, and

the multifactor model, calculated on an out-of-sample basis (MacKinlay, 1997).

We hypothesise that the abnormal returns, conditional on the event window

returns, will be jointly normally distributed with a zero conditional mean and

conditional variance, σ2(ARi,t), expressed as:

σ2(ARi,t) = σ2
εi

+
1

L1

[
1 +

(
RM,t −RM

)2
σ̂2
M

]
(4.7)

The conditional variance has two components. One component is the distur-

bance variance, σ2
εi

, and the other component is additional variance caused by

the sampling error in αi and βi. However, the second component approaches

zero as the sampling error of the two parameters diminishes when the length

of the estimation window (L1) increases. This implies that the variance of

the abnormal return will be σ2
εi

, and the observations will become independent

over time (MacKinlay, 1997).
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Cumulative Abnormal Return

The abnormal return observations must be aggregated in order to draw infer-

ences of the respective events. The observations are aggregated both over time

and across securities. The Cumulative Abnormal Returns (CAR) from t1 to t2

is the sum of the included abnormal returns of security i:

CARi,(t1,t2) =

t2∑
t=t1

ARi,t (4.8)

Following the discussion from equation 4.7, the variance of CAR can be defined

as:

σ2
i,(t1,t2)

= (t2 − t1 + 1)σ2
εi

(4.9)

Cumulative Average Abnormal Returns

It is necessary to include not only one event observation in order to achieve

any valuable results from various tests. This problem is solved by aggregat-

ing abnormal return observations for the event window, assuming there is no

overlap between the respective securities. We arrive at Cumulative Average

Abnormal Return (CAR) by aggregating the Average Abnormal Return (AR),

similar to equation 4.8.

CAR(t1,t2) =

t2∑
t=t1

ARt (4.10)

4.5 Abnormal Trading Volume

The shifts can also carry a significant impact on trading volumes as a results

of increased investor attention. This hypothesised impact closely follows the

discussion in section 3.4.1 related to the conflicting theories related to investors’

perception of sustainable initiatives. We utilise the methodology laid out by

Ajinkya & Jain (1989) in order to estimate and test the significance of the

Abnormal Trading Volume (AV).
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4.5.1 Abnormal Volume Estimation

The abnormal trading volume estimation closely follows the abnormal return

estimation where we subtract the normal trading volume in order to determine

any abnormal patterns.

AVi,t = Vi,t − E(Vi,t|Xt) (4.11)

Where AVi,t, Vi,t, and E(Vi,t|Xt) represents the abnormal, actual and normal

trading volume for each company i at time t.

Several previous studies have shown that raw trading volume does

not follow a normal distribution (Ajinkya & Jain, 1989; Cready & Ramanan,

1991). However, Campbell & Wasley (1996) states that a log transformation

yields a trading volume measure that is approximately normally distributed.

We will employ the following measure for trading volume in order to obtain

the desired statistical features required for significance testing:

Vi,t = ln

(
ni,t
Si,t
× 100

)
(4.12)

Where ni,t and Si,t represents the number of shares traded and number of

shares outstanding for company i at time t.

We employ a mean-adjusted model for the normal trading volume

when estimating the abnormal trading volume, defined as:

AVi,t = Vi,t − V i (4.13)

Where

V i =
1

L1

T1∑
t=T0

Vi,t (4.14)

L1 denotes the number of days in the estimation window. We employ the same

number of days as in the abnormal return estimation, which is 200 days prior

to the announcement.
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4.5.2 Significance Testing of Abnormal Trading Volume

We employ a parametric t-test in order to test the significance of the abnormal

trading volume, similar to Ajinkya & Jain (1989). The t-test can be conducted

as a result of the log-transformation described in the previous section, as the

normality assumption is now likely to be fulfilled.

The test statistics of the t-test can be computed as follows:

tAV ,t =
AV t

SAV t

(4.15)

Where

AV t =
1

N

N∑
i=1

AVi,t (4.16)

And

SAV t
=

√√√√ 1

L1 − 1

L1∑
t=1

(
AV t − AV

)
(4.17)

AV t corresponds to the cross-sectional average at time t, and

AV = 1
L1

∑L1

t=1AV t.

4.6 Change in ESG Ratings and Pillar Scores

Another impact that can be seen following the shift is the subsequent change

in a company’s ESG rating. We believe this impact to be especially important

for the rebranding sample, where companies have publicly stated that the

strategic direction of the company will be changed in order to obtain a more

sustainable profile.

We do not conduct this analysis on the sustainability reporting sam-

ple, as reporting carries a weight in the estimation of the retrieved ESG ratings.

As we implicitly would mix the cause with result, we believe that there will

exist a causality issue. Subsequently, effects seen in the ESG ratings could
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solely reflect the initiation of reporting and not an improvement in the actual

performance of the company in question.

It is therefore of interest to see if there is any significant shift in the

ESG ratings of the companies included in our rebranding sample. Pillar scores

are also analysed in order to identify the drivers of the potential change in

the overall rating. We will employ a paired t-test in order to see if there is

any significant change in the ESG ratings, accompanied by a Wilcoxon Signed

Rank Test. From hypothesis 3, we hypothesise that we should not see an

improvement in the ratings for the companies following the shift.

We will use the last reported ESG ratings and pillar scores prior to

the announcement as a baseline (t), and test the significance of the relative

difference in the scores received following the announcement.

We are not able to test whether one can observe significant changes

in longer time horizons than 2 years following the shift (t+2) for the t-test, due

to data limitations affecting our sample sizes. However, we believe this topic to

be highly relevant for future research when more data becomes available. Ad-

ditionally, we have tested the significance up to t+ 5 using the non-parametric

test, as it can provide some insight even with smaller samples.
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5 Data

This section presents the sampling procedure used in the event study to assess

the market reactions to corporate sustainable initiatives. We will disclose

both the data collection process, and the criteria used in the data screening

procedure.

5.1 Data Collection

The motivation of the data collection is to secure a large and exhaustive sample

of all sustainable shifts that have taken place in the current century within the

larger European companies. We choose to focus on the benchmark indices in

order to ensure the larger companies within each country is included. Further,

since we adopt the FF3 in the estimation of abnormal returns in the event

window, we are dependent on each country in the sample also being included

in the Fama French Daily European Three Factors, which we retrieve from

Kenneth R. French’ data library (Fama & French, 2021). This criterion has

resulted in 16 countries being included in the initial data collection phase. The

respective countries are presented in table 1 below.

Table 1: Countries Included in the Sample

Norway Sweden Denmark Finland

Italy France Switzerland Germany

Spain Austria Belgium Ireland

Netherlands United Kingdom Greece Portugal

The rationale of collecting data from the relatively larger companies is the

availability of public data, more precisely the following three categories:

5.1.1 Stock Price Data

All stock price data is gathered from the Compustat database, accessed

through the Wharton Research Data Services (WRDS). The time series data
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for the respective indices are retrieved from Bloomberg. The data is cleaned

and adjusted for both dividends and stock splits in order to calculate the

daily returns, and further used in the estimation of the abnormal returns. We

ensure that Compustat can deliver stock price information both pre- and

post the sustainable initiative of interest by focusing on the relatively larger

companies.

5.1.2 ESG Data

We have collected numerical ESG ratings and pillar scores from Refinitiv in

order to conduct our analysis on the development in sustainable performance.

This procedure is dependent upon the ESG ratings and pillar scores both

being reliable, and having historical data available. We have experienced that

larger companies tend to have more ESG data available, which can be used

for hypothesis testing.

5.1.3 Trading Volume Data

We retrieve the daily trading volume and shares outstanding from the Com-

pustat database for each company in our samples. This data is necessary

for conducting the analysis of abnormal trading volume around the time of

the events. Like the stock price data and the ESG data, the relatively larger

companies tend to have better information in Compustat.

5.2 Screening Criteria

The sample companies included in the event study are imposed two key selec-

tion criteria: the listing criterion followed by the sustainability criterion. The

listing criterion involves the requirement of being listed on the benchmark

index in one of the countries included in the Fama French European Three

Factors. The background for this requirement is that the FF3 is adopted in
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order to test the robustness of the inferences drawn from the Market Model

estimates.

We deem the sustainability criterion to be the most essential, as

the sustainable initiatives are the background of this study. This criterion is

separated into two different criteria that represents our two final samples: the

rebranding sample and the sustainability reporting sample.

5.2.1 Rebranding

The rebranding criterion constitutes to the rebranding sample and is the most

stringent criterion of the two. With the term rebranding, we are referring to

company announcements signaling a material change towards the company’s

strategic direction or vision. Companies included in this sample must fulfill at

least one of the three conditions listed below:

1. Strategic name changes

We assume that companies with its brand closely linked to carbon-intensive in-

dustries announces a corporate name change to signal its improved sustainable

vision. For example, this involves companies with a current name including

the words “Petroleum” or “Oil”, which then announces to replace these parts

with “Energy” or “Renewables”. The sample companies captured by a strate-

gic name change are explicitly operating in the energy sector, and more closely

the oil and gas industry.

2. Commitment to sustainability-linked frameworks

Another condition of the rebranding criterion are companies that publicly an-

nounces their commitment to sustainability-linked framework and guidelines.

We assume that such a commitment is to indicate that a company has chosen

to redirect its vision into a greater sustainable manner.
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3. Material operational changes

The last condition has similarities to the strategic name change criteria in that

it is mainly directed towards the carbon-intensive sectors. With material op-

erational changes, we are referring to carbon-intensive companies that publicly

announces a commitment to zero-emission or carbon neutral operations within

a specific timeframe. The sample companies captured by this sub-criterion was

all, at the time of the announcement, operating with relatively high carbon

emission in industries with high exposure to climate risk.

We were left with 712 companies from the benchmark indices of the

16 countries listed in the Fama French European Three Factors after applying

the listing criterion. Our final rebranding sample contains 37 companies across

13 countries after imposing the rebranding conditions.

5.2.2 Sustainability Reporting

The reporting criterion constitutes to our sustainability reporting sample and

is less stringent than the rebranding criteria. Companies included in this sam-

ple have all experienced a material change in their sustainability reporting

routine. The complication of this criterion is to avoid subjective inconsistency

in the decision of whether a change is material or not. This subjectiveness is

avoided by setting clear guidelines on how a change in the reporting framework

of a company should be interpreted. These guidelines includes that all sustain-

ability reporting within a company must contain Key Performance Indicators

(KPI) for tracking the progress, a clear timeframe for which the target mea-

sures should be fulfilled, and detailed company-specific information describing

the current situation of the firm.

The main procedure is to examine the exact date a company pub-

lishes their first ever sustainability report. With sustainability, we are also

referring to CSR- and environmental reports. However, companies might have
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been documenting their sustainable efforts in previous annual reports. We

must therefore analyse if this reporting was done in a proper manner before

concluding with the date of the sustainability report. The company will not

be included in our sample if the first sustainability report does not represent

a material change from previous reporting standards.

The second procedure is the examination of a company’s integrated

reporting standards, which is the most exposed to subjective inconsistency.

This procedure is undertaken for companies that do not publish a stand-alone

sustainability report, but rather integrate sustainable efforts into their annual

report. Consequently, all annual reports are carefully investigated in order to

conclude whether the company has experienced a material change in their sus-

tainability reporting standards. However, we have chosen to be conservative

in the decision of including these into the sample, since such a sustainable shift

will be recorded at the date of the release of the annual report. We require

an extensive increase in both the length and the quality of their integrated

report, with several relevant KPI’s as a necessity in order to be included. This

requirement is naturally explained by wanting to limit all sources of noise stem-

ming from coinciding events in our event window before running the statistical

analysis.

Our final sustainability reporting sample contains 297 companies

across all 16 countries after imposing the reporting criterion.
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6 Empirical Findings

We will provide the empirical results from our analysis in this section. First, we

show that both samples exhibit positive significant abnormal trading volume

in the days surrounding the event date.

Next, we show that the only shift generating significant abnormal

returns is the rebranding scenarios. We observe the returns being initially

positive in the days following the announcement, followed by a reversion shortly

after the event.

Lastly, we show that the companies included in the rebranding sam-

ple experiences a significant positive change in their ESG ratings and pillar

scores following the announcement. This finding contradicts our initial hypoth-

esis that companies attempt to cater to specific investor preferences regarding

sustainability in listed companies.

6.1 Abnormal Trading Volume

According to hypothesis 1, we expect to find positive Average Abnormal Trad-

ing Volume (AV ) surrounding the event dates for our two samples. This abnor-

mal volume comes as a result of the hypothesised increased attention stemming

from the respective shifts.

The results in table 2 show that the announcement generates positive

abnormal trading volume on day 0 for the rebranding sample. The abnormal

trading volume is significant at the 5% level, and in line with hypothesis 1.

The same can also be seen in the reporting sample, with significant positive

trading volume in the days surrounding the event date. However, it should

also be noted that this sample is more prone to coinciding events in the event

window, which could contribute to the increased trading in these companies.

Additionally, the log transformation successfully satisfied the nor-

mality assumption for the rebranding sample, while we have evidence support-

ing a positively skewed and platykurtic distribution in the reporting sample.
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However, the distribution should be approximately normal according to the

Central Limit Theorem taking sample size into consideration (Brooks, 2019).

Table 2: Abnormal Trading Volume

Reporting N = 297 Rebranding N = 37

T AV t-test AV t-test

-5 0.059 0.84 -0.031 -0.31

-4 0.092 1.30 -0.116 -1.17

-3 0.100 1.41 0.051 0.51

-2 0.124 1.75* 0.032 0.32

-1 0.169 2.38** 0.082 0.83

0 0.258 3.64*** 0.231 2.33*

1 0.261 3.68*** 0.061 0.61

2 0.188 2.65*** 0.085 0.86

3 0.135 1.90* 0.143 1.44

4 0.099 1.39 0.152 1.54

5 0.091 1.28 0.051 0.52

6 0.120 1.70 0.057 0.57

7 0.077 1.08 0.109 1.10

8 0.115 1.62 0.046 0.47

9 0.096 1.35 -0.006 -0.06

10 0.119 1.67* 0.049 0.49

11 0.064 0.91 -0.014 -0.14

12 0.114 1.61 0.115 1.17

13 0.134 1.89* 0.142 1.44

14 0.144 2.03** 0.127 1.29

15 0.116 1.63 -0.041 -0.41

Avg. Skewness 0.282** 0.477

(0.141) (0.393)

Avg. Kurtosis -1.461*** -1.051

(0.282) (0.770)

The table represents the AVs and corresponding t-statistics. The average skew-

ness and kurtosis for the samples are also reported in order to check the normality

assumption with corresponding standard errors in parentheses. The kurtosis coef-

ficients reflects the subtraction of 3.0, which is the expected value under normality.

Significance is denoted as ***p<0.01, **p<0.05, and *p<0.10.

Overall, it appears that the companies in our samples are experi-

encing abnormal trading volumes surrounding the event date, implying that
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the shifts increases the liquidity of the shares for the companies. Thus, the

evidence suggests that the shifts increases investor attention.

6.2 Abnormal Returns

In order to determine whether the different events have an abnormal impact

on the returns of the companies in our samples, it is of interest to interpret

the build-up of CAR surrounding the event dates. A significant positive CAR

could work as a financial incentive for the companies in question, following our

initial hypothesis.

Thus, the first step is to test the following hypothesis for both of our

samples:

H0 : CAR = 0 vs. H1 : CAR 6= 0

We applied the event study methodology laid out in section 4 in order to test

this hypothesis. We estimate the CARs separately for both of our different

events in order to isolate the effect of the different shifts.

In figure 2 we present the CAR for both of the event types in our

study. From the plot, sustainability reporting seems to carry no significant

effect in terms of abnormal returns. However, the rebranding cases seems to

generate abnormal returns following the event.

Figure 2: Cumulative Average Abnormal Returns
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We observe a clear distinction between the two events already from

the visual analysis of the CARs. There seems to be evidence of abnormal

returns in the rebranding sample surrounding the event date, while no distinct

effects can be seen in the reporting sample.

Another feature of the rebranding sample is that there seem to be

a reversion and negative post-announcement drift taking place. We see an

initial increase in the immediate days following the announcement, followed

by a continuous decrease as the event window increases. We argue that the

initial increase in value for the companies in the sample are not permanent, but

rather that we see an initial overreaction and that investors slowly incorporate

the new information into the stock price. Such market reactions contradicts

the EMH, and can seen in several previous studies on other types of shifts like

the well-known earnings announcement drift (Bernard & Thomas, 1989, 1990).

6.2.1 Significance of Abnormal Returns

We are interested in interpreting the significance of returns generated by the

event following the preliminary analysis. This analysis is done both for the

AR and the CAR, which enables us to interpret both the cumulative- and the

single day effect carried by the event. Hypothesis 2 state that the event should

generate abnormal returns around the announcement date.

From table 3, we see that sustainability reporting seems to generate

some significant abnormal returns in the days surrounding the event, but not

at the actual event day. As we observe significant abnormal trading volumes,

but no abnormal returns, we interpret this finding as a sign of disagreement

amongst investors regarding the value impact of sustainability reporting. Ad-

ditionally, there are no conclusive results from our three tests on any given day

in the event window. Thus, the significance can be caused by violated statisti-

cal assumptions made in each respective test, thereby making the robustness
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of these findings questionable. Subsequently, we are not able to conclude that

the event generates any conclusive significant abnormal return.

Table 3: Average Abnormal Returns

Reporting N = 297 Rebranding N = 37

T AR t-test Patell Z Wilcox. AR t-test Patell Z Wilcox.

-5 0.15 % 1.34 1.44 0.50 -0.09 % -0.41 -0.58 -0.78

-4 -0.11 % -0.91 -0.88 -0.75 -0.15 % -0.68 -0.38 -0.88

-3 -0.24 % -1.66* -2.45** -1.10 -0.19 % -0.99 -0.94 -1.55

-2 0.07 % 0.58 0.78 0.71 0.31 % 1.64 1.15 1.21

-1 0.09 % 0.76 0.18 0.35 0.05 % 0.24 0.48 0.02

0 0.03 % 0.15 0.80 -0.18 0.67 % 2.32** 2.80*** 2.27**

1 0.14 % 0.91 1.78* 0.78 0.33 % 1.05 1.59 1.02

2 -0.11 % -0.99 -0.49 -1.09 0.02 % 0.09 0.31 -0.20

3 0.00 % 0.05 0.03 -0.14 0.23 % 0.95 1.37 1.05

4 -0.05 % -0.41 -0.22 0.25 0.44 % 1.61 1.51 1.67

5 -0.15 % -1.16 -1.72* -1.06 -0.17 % -0.72 -0.15 -0.67

6 0.00 % -0.05 -0.81 -0.88 0.26 % 1.24 1.56 1.17

7 0.04 % 0.33 -0.16 -0.65 -0.01 % -0.03 0.51 0.02

8 -0.16 % -1.21 -1.98** -0.11 -0.45 % -2.36** -2.27** -2.30**

9 0.04 % 0.37 0.87 0.97 -0.14 % -0.78 -0.43 -0.66

10 -0.19 % -1.47 -1.58 -1.26 -0.21 % -0.93 -0.64 -1.09

11 0.04 % 0.34 0.15 0.24 0.11 % 0.67 0.50 0.66

12 0.02 % 0.14 0.11 0.13 -0.06 % -0.27 -0.31 -0.64

13 -0.16 % -1.24 -2.30* -2.49** -0.32 % -0.70 -0.53 0.07

14 -0.01 % -0.05 1.21 0.54 -0.60 % -0.74 -2.63*** 0.87

15 0.07 % 0.51 0.67 0.23 0.11 % 0.41 0.03 0.75

The table presents the ARs surrounding the announcement of the reporting- and rebranding sample

from 5 days prior to the announcement to 15 days post-announcement [-5,15]. Abnormal returns are

estimated using the Market Model. We include a t-test, Patell Z test, and Wilcoxon Signed Rank

Test in order to assess whether or not the ARs are statistically different from zero. Significance

is denoted as ***p<0.01, **p<0.05, and *p<0.10. See appendix A.1 for the estimation techniques

for each of the different test statistics.
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However, there are some interesting findings in the rebranding sam-

ple. Rebranding seems to cause significant abnormal returns on the event date,

with an AR of 0.67% being significant at the 5% level across all three tests.

On the other hand, the events seem to carry a relatively small impact, with

the ARs lying in the interval [-0.60%, 0.67%]. Thus, the impact at t = 0 is

significant, but the economic significance of the shift seems to be rather small.

We also have significant negative AR of -0.45% on day 8, marking the starting

point of the reversion that we saw in the graphical illustration of the CARs in

figure 2.

We see similar patterns in the sustainability reporting sample when

interpreting the results from our analysis on the CARs in table 4. Reporting

seems to carry no significant impact in terms of CAR when taking conclusive-

ness of the tests into account. We see that the Patell Z test yields significant

findings in the longer event windows, namely [-5,+30], [-5,+60], and [-5,+120].

However, for longer event windows, it is also recommended to rely on non-

parametric tests as they do not depend as heavily on strict assumptions related

to the statistical features of the abnormal return series.

We see similarities for the rebranding sample as well. We find some

significant positive build-up of CAR in the days following the event, with a

reversion taking place as the event window increases. Especially in the longest

event window, [-5,+120], we find a CAR of -10.05% that is significant across all

of our tests at a 5% level. The finding is in line with the shareholder theory.

That is, shareholders might believe that ESG initiatives ultimately destroy

value for the shareholders as the companies gradually move away from solely

focusing on maximising shareholder value.

Another explanation could lie in attribution theory, where investors

are sceptical of the ulterior motive of the companies. If investors believe that an

ulterior motive behind the rebranding exists, it might result in lower valuations

similar to the findings by Nyilasy et al. (2014).
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Table 4: Cumulative Average Abnormal Returns

Reporting N = 297 Rebranding N = 37

Window CAR t-test Patell Z Wilcox. CAR t-test Patell Z Wilcox.

[-5,-5] 0.15 % 1.32 1.44 0.50 -0.09 % -0.41 -0.58 -0.78

[-5,-4] 0.04 % 0.27 0.40 -0.46 -0.24 % -0.74 -0.67 -1.27

[-5,-3] -0.20 % -0.99 -1.09 -1.02 -0.43 % -1.14 -1.09 -1.88*

[-5,-2] -0.13 % -0.56 -0.55 -0.50 -0.12 % -0.32 -0.37 -0.87

[-5,-1] -0.04 % -0.14 -0.41 -0.15 -0.07 % -0.16 -0.12 -0.88

[-5,0] -0.01 % -0.04 -0.05 0.03 0.60 % 0.97 1.03 0.28

[-5,+1] 0.13 % 0.37 0.63 0.30 0.93 % 1.38 1.56 1.15

[-5,+2] 0.02 % 0.06 0.41 0.28 0.95 % 1.25 1.57 0.82

[-5,+3] 0.03 % 0.07 0.40 0.42 1.18 % 1.44 1.93* 1.12

[-5,+4] -0.02 % -0.06 0.31 0.20 1.62 % 1.94* 2.31** 1.47

[-5,+5] -0.17 % -0.37 -0.23 0.01 1.45 % 1.56 2.16** 1.02

[-5,+6] -0.18 % -0.37 -0.45 -0.45 1.71 % 1.90* 2.52** 1.23

[-5,+7] -0.14 % -0.28 -0.48 -0.31 1.70 % 1.79* 2.56** 1.21

[-5,+8] -0.30 % -0.58 -0.99 -0.29 1.25 % 1.30 1.86* 0.94

[-5,+9] -0.26 % -0.48 -0.73 0.08 1.11 % 1.07 1.69* 0.78

[-5,+10] -0.45 % -0.81 -1.11 -0.19 0.90 % 0.86 1.47 0.60

[-5,+11] -0.41 % -0.73 -1.04 -0.18 1.01 % 0.94 1.55 0.75

[-5,+12] -0.39 % -0.70 -0.98 -0.07 0.95 % 0.85 1.43 0.66

[-5,+13] -0.55 % -0.99 -1.48 -0.69 0.63 % 0.51 1.27 0.64

[-5,+14] -0.55 % -0.99 -1.17 -0.69 0.03 % 0.02 0.65 0.34

[-5,+15] -0.48 % -0.84 -1.00 -0.48 0.14 % 0.10 0.64 0.60

...
...

...
...

...
...

...
...

...

[-5,+30] -0.97 % -1.36 -2.50** -1.54 -1.11 % -0.56 -0.34 -0.13

...
...

...
...

...
...

...
...

...

[-5,+60] -1.10 % -1.13 -2.75*** -1.79* -3.28 % -1.43 -1.48 -1.41

...
...

...
...

...
...

...
...

...

[-5,+120] -2.11 % -1.27 -3.31*** -1.62 -10.05 % -2.74*** -3.05*** -2.56**

The table presents the CARs surrounding the announcement of the reporting- and rebranding sample

from 5 days prior to the announcement to 120 days post-announcement [-5,+120]. Abnormal returns are

estimated using the Market Model. We include a t-test, Patell Z test, and Wilcoxon Signed Rank Test in

order to assess whether or not the CARs are statistically different from zero. Significance is denoted as

***p<0.01, **p<0.05, and *p<0.10. See appendix A.1 for the estimation techniques for each of the different

test statistics.
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The rebranding sample could also provide support for the theory

laid out by Asness (2017) related to the lower expected returns achieved when

investing in companies not affected by negative screening. A wider investor

base would lower the expected returns, compared to companies classified as

“sin stocks”5, where investors gets rewarded with a higher expected return for

holding such securities.

Overall, our results from the reporting sample indicate that initiation

of sustainability reporting does not generate any significant abnormal returns.

The same does not seem to be true for the rebranding sample, where we find

evidence suggesting that a positive effect can be seen in the days following

the event. We also have evidence of a reversion and a significant negative

post-announcement drift over the longer event windows.

For robustness we have estimated and tested the significance of AR

and CAR using the Fama-French Three Factor Model (see Appendix A.2).

Model selection only marginally affect our results, with strong similarities in

both estimates and significance based on our two statistical models for the

normal return, consistent with the theory presented in section 4.2.2.

6.3 Change in ESG Ratings Following the Announce-

ment

This study also provides an analysis on the actual development of the reported

ESG ratings of the companies included in our rebranding sample. This devel-

opment is closely aligned with hypothesis 3, where we want to see whether

or not the companies actually improve their sustainable profiles. The reason

behind why the reporting sample is not included can be found in section 4.6.

We utilise a paired t-test for differences in means in order to assess the de-

velopment. However, we are only able to test the development up to 2 years

following the shift due to sample size limitations.

5Sin stocks in this setting refers to listed companies that a specific group of investors
exclude from their investment sets due to unwanted characteristics.
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From table 5, we see that there exists a significant initial positive

change in the ESG ratings in the first subsequent rating received by the com-

panies. However, this effect is not present at t = 2. We believe this to be a

sign of the rating agency being overly optimistic in the first rating, followed

by a re-adjustment in t = 2. This belief is also accompanied by the fact that

the shifts are relatively large, meaning that the companies need time to adapt

their new strategies.

Table 5: t-test for Change in ESG Ratings and Pillar Scores

T 0 1 2

Avg. ESG ScoreT 61.36 64.69 64.22

∆
ESG
[0,T ] 3.33*** 0.90

(2.79) (0.29)

Avg. E ScoreT 59.06 67.74 70.06

∆
E
[0,T ] 8.68** 6.92*

(2.59) (1.92)

Avg. S ScoreT 62.31 67.67 66.15

∆
S
[0,T ] 5.36** 2.10

(2.49) (0.54)

Avg. G ScoreT 59.69 60.46 61.40

∆
G
[0,T ] 0.77 -0.23

(0.42) (-0.05)

N 29 25

The table represents the results from the paired t-test for differences in means

on the change in ESG ratings relative to the last reported ESG rating prior to

the shift (t = 0). The same analysis is also conducted on the pillar scores for the

respective ESG rating. ∆[0,T ] corresponds to the mean change relative to t = 0

for each subsequent reported rating. Significance is denoted as ***p<0.01,

**p<0.05, and *p<0.10 and corresponds to a two-sided test for a change in

means.

We find similar results when looking at the pillar scores. Both the

environmental and the social pillar score experiences a significant increase in

the first rating received following the shift, while we see no significant change in
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the governance score. This is an interesting finding, as it provides evidence that

the increase in the overall ESG rating is driven by environmental- and/or social

matters. We argue that the companies manage to improve their performance

following the shift, as the rebranding cases focuses on environmental- and social

matters. If we were to see significant increases in the governance scores, we

argue that the increase could be driven by internal matters and ultimately not

affect the negative externalities produced by the company.

An important aspect that could undermine these findings is the non-

normality feature of the respective scores, in addition to the limited sample

size. Following this, we have conducted a complimentary analysis using a non-

parametric test, namely the Wilcoxon Signed Rank Test. This methodology

enables us to test the robustness of the findings from the t-test. Additionally,

we are able to test longer time horizons with smaller sample sizes as the test

does not make any assumptions regarding the distribution of the scores. This

analysis supported the findings in table 5, and can be found in appendix A.3.

Thus, our findings contradicts hypothesis 3 that the companies cater

to investor preferences regarding sustainability, but rather improves their sus-

tainable performance following the shift.
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7 Conclusion

This thesis analyses how stock markets react to companies announcing shifts

related to ESG, and how the sustainable performance of these companies are

affected following the shift. We measure market reactions by analysing ab-

normal trading volume surrounding the event date, followed by an analysis

focusing on abnormal returns generated by the shifts. We use ESG ratings

and pillar scores as proxies for sustainable performance, and use these as in-

puts in significance testing. This analysis aims to investigate the development

relative to the rating prior to the announcement of the shift. The broad aim

of this thesis is to explore whether shifts in ESG can be driven by financial

motives rather than sustainability itself, and is closely linked to the title of the

thesis.

We first observe significant positive abnormal trading volume for

both of our samples in the days surrounding the event date. This finding

supports our hypothesis that these shifts leads to increased investor attention,

proxied by the increased liquidity in the shares of the sample companies. Fol-

lowing this, we conclude that the shifts generates market reactions in terms of

increased trading.

We find that our rebranding scenarios generates positive abnormal

returns at the event date. On the other hand, there seems to only be some mi-

nor effects observed in the CAR. Our evidence suggests a positive buildup of

CAR in the days following the event, but that a reversion materialised shortly

after the event date. We interpret this finding to be a sign of an initial over-

reaction by investors, and that the shift does not generate a permanent value

increase. We find negative CARs when looking at the longer event windows,

providing similarities with a negative post-announcement drift where investors

are slowly incorporating the new information. We fail to find any significant

evidence suggesting that sustainability reporting carries any price impact, even
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though we find significant abnormal trading volumes. We interpret these find-

ings as a sign of disagreement between investors regarding the actual value

impact of the initiation of sustainability reporting.

Our results are in line with findings in existing literature, such as

Krüger (2014) and Fisher-Vanden & Thorburn (2011), who finds a negative

relation between ESG initiatives and stock price reactions. This thesis con-

tributes to the literature by showing that ESG initiatives fails to generate

positive abnormal returns, and subsequently provides evidence that the green

shift amongst listed companies are not driven by financial incentives, proxied

by abnormal returns. An extension to this thesis is to dive deeper into other

possible effects that these shifts can carry, which could be a subject for future

research. One idea could be to look closer at the cost of capital effects to see

if these could potentially provide another form of financial incentive.

We argue that the long term effects seen in the rebranding sample

can be the result of the shareholder theory. Shareholders may believe that

ESG initiatives destroy shareholder value, resulting in lower valuations follow-

ing the announcement. Another explanation could lie in attribution theory.

That is, investors might become sceptical and form negative attributions about

the ulterior motive of the company in question. We argue that investors might

deem these shifts as an attempt to capture the hypothesised financial motive

of becoming more sustainable, catering to investor sentiment regarding sus-

tainability. However, this hypothesis is contradicting to the findings from our

analysis of the development in ESG ratings and pillar scores.

We find evidence suggesting a significant increase in the overall ESG

ratings from our analysis on the development in the ESG ratings and pillar

scores for the companies in our rebranding sample. We also find that this

increase is driven by significant increases in the environmental- and social

pillar scores. We therefore suggest that the companies are indeed improving

their sustainable performance, proxied by the ratings and the pillar scores.
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In conclusion, this study shows that shifts related to ESG generates

a market reaction, seen from the abnormal trading volume. The shifts also

carries a price impact for the rebranding sample, while the price impact for the

reporting scenarios are ambiguous. We fail to find any evidence suggesting that

the rebranding scenarios are an attempt to cater to investor sentiment, seen

from the subsequent significant improvement in the sustainable performance

of the companies in question. In other words, we believe that the colour of the

philosopher’s stone in modern day stock markets is still up for debate.
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A Appendix

A.1 Statistical Tests

We have relied on several different statistical tests in order to test the signif-

icance of the abnormal- and cumulative abnormal returns. These are more

closely discussed in the following subsections. The reasoning behind this

methodology is that the different tests are designed to handle different prob-

lems that may occur following the assumptions laid out by each framework.

A.1.1 Cross-Sectional t-test

We want to test whether the ARs and CARs are significantly different from

zero, following the methodology laid out by MacKinlay (1997). We employ

two-sided cross-sectional t-tests under the assumption of no overlap in the

event window of the different observations in each sample. The tests will have

the following statistical features:

ARt ∼ N
[
0, var(ARt)

]
(A.1)

CAR(t1,t2) ∼ N
[
0, var(CAR(t1,t2)

]
(A.2)

We are required to compute var(AR) in order to estimate var(CAR), following

the relationship below.

var(CAR(t1,t2)) =

T2∑
t=T1

var(ARt) (A.3)

var(ARt) =
1

N2

N∑
i=1

σ2
εi

(A.4)

The residual variance required to estimate var(AR), and subsequently

var(CAR), is unknown. Patell (1976) showed that the residual variance from

the model used to estimate the expected returns is unbiased. MacKinlay

(1997) further proposed that the residual variance, σ2
εi

, is an appropriate
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estimator when estimating equation A.4. We therefore use this estimator

when computing the variance of the AR.

Under the null hypothesis we have that CAR = 0 and can be tested

with the following test statistic:

θ1 =
CAR(t1,t2)√
var(CAR(t1,t2)

∼ N(0, 1) (A.5)

Similarly, we can also test AR = 0 using the following formula:

θ1 =
ARt√
var(ARt)

∼ N(0, 1) (A.6)

The test statistics’ distributional results are asymptotic, both in

terms of number of securities (N), and the length of the estimation win-

dow. However, as the convergence to the asymptotic distribution is reasonably

quick for the test statistic, this is usually not a large problem in event studies

(MacKinlay, 1997). One modification that can improve the power of the test

is to standardise each abnormal return. This standardisation is utilised in the

Patell test, and discussed in the next subsection.

A.1.2 Patell Z Test

Patell (1976) presents a modification to the standard cross-sectional tests that

can lead to more powerful tests. The approach is centered around standardising

the abnormal returns by dividing the ARi with the forecast-error corrected

standard deviation.

SARi,t =
ARi,t

SARi,t

(A.7)

Where SARi,t is the standardised abnormal returns, and SARi,t
is the standard

deviation of the abnormal returns in the estimation window.
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Patell (1976) adjust the standard error by the forecast error as the

event window abnormal returns are out-of-sample predictions. The forecast-

error corrected standard error is estimated with the following formula:

SARi,t
=

√√√√S2
ARi

(
1 +

1

L1

+

(
RMt −RM

)2∑T1
t=T0

(
RMt −RM

)2
)

(A.8)

Where S2
ARi

is the unadjusted standard error, L1 is the number of days in the

estimation period, RMt is the return of the relevant market index at time t,

and RM is the mean market return in the estimation window.

Further, the test statistic for testing AR = 0 is computed as:

ZPatell,t =
ASARt

SASARt

(A.9)

Where

ASARt =
N∑
i=1

SARi,t (A.10)

With an expected value of zero and variance

S2
ASARt

=
N∑
i=1

L1 − 2

L1 − 4
(A.11)

Similarly, the test statistic for CAR = 0 is given by

ZPatell =
1√
N

t2∑
t=t1+1

CSARi

SCSARi

(A.12)

Where CSARi is the cumulative SARi,t over the event window for company

i. S2
CSARi

is computed using the following formula:

S2
CSARi

= L2
L1 − 2

L1 − 4
(A.13)

With L2 corresponding to the number of days in the event window.

Under the assumptions laid out by Patell (1976), ZPatell will follow

a normal distribution.
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A.1.3 Wilcoxon Signed Ranked Test

The Wilcoxon Signed Rank Test is a non-parametric statistical hypothesise

test for examining the difference across repeated measurements across a sin-

gle sample (Wilcoxon, 1945). The benefit of adopting a non-parametric ap-

proach is to avoid specific assumptions concerning the distribution of returns

(MacKinlay, 1997). For the purposes of this study, it was tested whether our

two distinctive samples contained abnormal returns significantly different from

the normal returns predicted using the Market Model.

The Wilcoxon Signed Rank Test considers both the magnitude and

the sign of abnormal returns (Dutta, 2014). Further, the test assumes that

none of the absolute values are equal and non-zero. Let

Wt =
N∑
i=1

rank(ARi,t)
+ (A.14)

Where rank(ARi,t)
+ is the positive rank of the absolute value of the abnormal

return ARi,t at point t for firm i.

The hypotheses of the testing framework are the following

H0 : AR = 0 vs. H1 : AR 6= 0

H0 : CAR = 0 vs. H1 : CAR 6= 0

for the AR and CAR respectively. The test statistic is defined as

ZWilcoxon,t =
W − µW
σW

(A.15)

Where µW is the expected value of the W statistic, and computed as

µW =
n(n+ 1)

4
(A.16)

The standard deviation of the W statistic is given by

σW =

√
n(n+ 1)(2n+ 1)

24
(A.17)
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A.2 Robustness: Market Model vs. Fama-French

We also need to determine whether the model used to estimate the expected

return series would affect our statistical inferences, in the interest of robustness.

We have conducted both a paired t-test for differences in means between the

two statistical models for both abnormal- and cumulative abnormal returns.

Additionally, we have performed significance testing on the CARs

using and OLS framework to see if model selection affects the significance.

A.2.1 Paired t-test: MM and FF3

First, we utilise a paired t-test in order to determine whether or not there exists

a significant difference between the two estimation techniques for the abnormal

returns. A paired testing framework is used as the observations corresponds

to the same company on the same day in both samples. Our hypothesis is the

following:

H0 : µd = 0 vs. H1 : µd 6= 0

Where

µd =

∑N
i=1

(
ARMMi,t

− ARFF3i,t

)
N

(A.18)

The test statistic is given by:

t =
xd
σd√
N

(A.19)

xd corresponds to the average difference between the two estimated abnormal

returns at time t, and σd is the standard deviation of the differences.

The same test is also applied to the CARs with the equivalent pro-

cedure. Results for the abnormal- and cumulative abnormal returns for both

of our samples are reported in table 6, and 7 respectively.
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Table 6: Paired t-test AR – MM vs. FF3

Reporting N = 297 Rebranding N = 37

T ARMM ARFF3 t-test ARMM ARFF3 t-test

-5 0.15 % 0.14 % 0.49 -0.09 % -0.13 % 0.40

-4 -0.11 % -0.12 % 0.19 -0.15 % -0.08 % -1.03

-3 -0.24 % -0.21 % -1.22 -0.19 % -0.17 % -0.34

-2 0.07 % 0.09 % -0.67 0.31 % 0.29 % 0.26

-1 0.09 % 0.07 % 1.14 0.05 % 0.09 % -0.82

0 0.03 % 0.02 % 0.14 0.67 % 0.69 % -0.25

1 0.14 % 0.22 % -2.04** 0.33 % 0.27 % 0.95

2 -0.11 % -0.13 % 0.61 0.02 % 0.02 % 0.07

3 0.00 % -0.01 % 0.63 0.23 % 0.29 % -0.78

4 -0.05 % -0.01 % -1.11 0.44 % 0.29 % 2.33**

5 -0.15 % -0.16 % 0.38 -0.17 % -0.12 % -0.83

6 0.00 % 0.02 % -1.12 0.26 % 0.22 % 0.58

7 0.04 % 0.04 % -0.32 -0.01 % -0.08 % 1.03

8 -0.16 % -0.17 % 0.66 -0.45 % -0.42 % -0.72

9 0.04 % 0.00 % 1.44 -0.14 % -0.19 % 0.89

10 -0.19 % -0.19 % 0.08 -0.21 % -0.05 % -2.02*

11 0.04 % 0.06 % -0.74 0.11 % 0.14 % -0.38

12 0.02 % 0.00 % 0.93 -0.06 % 0.04 % -1.90*

13 -0.16 % -0.16 % 0.40 -0.32 % -0.27 % -0.79

14 -0.01 % -0.03 % 0.87 -0.60 % -0.58 % -0.12

15 0.07 % -0.19 % 0.97 0.11 % 0.06 % 0.57

This table reports the AR for both the Market Model and the Fama-

French Three Factor Model for our two samples. The t-statistic is

estimated using a paired t-test for differences in means. Significance

is denoted as ***p<0.01, **p<0.05, and *p<0.10.

From table 6, we see that there are some days where we have a significant

difference between the two estimated ARs surrounding the event date. How-

ever, from table 7, we see that no significant difference exists in the estimated

CARs.
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Table 7: Paired t-test CAR – MM vs. FF3

Reporting N = 297 Rebranding N = 37

Window CARMM CARFF3 t-test CARMM CARFF3 t-test

[-5,-5] 0.15 % 0.14 % 0.49 -0.09 % -0.13 % 0.40

[-5,-4] 0.04 % 0.02 % 0.47 -0.24 % -0.20 % -0.33

[-5,-3] -0.20 % -0.19 % -0.18 -0.43 % -0.37 % -0.69

[-5,-2] -0.13 % -0.10 % -0.41 -0.12 % -0.08 % -0.36

[-5,-1] -0.04 % -0.04 % 0.01 -0.07 % 0.01 % -0.64

[-5,0] -0.01 % -0.02 % 0.06 0.60 % 0.70 % -0.67

[-5,+1] 0.13 % 0.20 % -0.81 0.93 % 0.97 % -0.27

[-5,+2] 0.02 % 0.07 % -0.58 0.95 % 0.99 % -0.25

[-5,+3] 0.03 % 0.06 % -0.39 1.18 % 1.28 % -0.50

[-5,+4] -0.02 % 0.05 % -0.71 1.62 % 1.57 % 0.34

[-5,+5] -0.17 % -0.11 % -0.59 1.45 % 1.44 % 0.04

[-5,+6] -0.18 % -0.09 % -0.79 1.71 % 1.66 % 0.21

[-5,+7] -0.14 % -0.04 % -0.80 1.70 % 1.59 % 0.48

[-5,+8] -0.30 % -0.22 % -0.61 1.25 % 1.17 % 0.34

[-5,+9] -0.26 % -0.22 % -0.29 1.11 % 0.98 % 0.50

[-5,+10] -0.45 % -0.41 % -0.27 0.90 % 0.93 % -0.13

[-5,+11] -0.41 % -0.35 % -0.37 1.01 % 1.07 % -0.22

[-5,+12] -0.39 % -0.35 % -0.23 0.95 % 1.12 % -0.55

[-5,+13] -0.55 % -0.52 % -0.18 0.63 % 0.85 % -0.78

[-5,+14] -0.55 % -0.54 % -0.07 0.03 % 0.27 % -0.74

[-5,+15] -0.48 % -0.74 % 0.78 0.14 % 0.32 % -0.62
...

...
...

...
...

...
...

[-5,+30] -0.97 % -1.51 % 1.23 -1.11 % -0.65 % -0.97
...

...
...

...
...

...
...

[-5,+60] -1.10 % 0.61 % -0.57 -3.28 % -1.89 % -1.55
...

...
...

...
...

...
...

[-5,+120] -2.36 % -0.91 % -0.48 -10.05 % -7.14 % -1.57

This table reports the CAR for both the Market Model and the Fama-French

Three Factor Model for our two samples from 5 days prior to 120 days after

the announcement [-5,+120]. The t-statistic is estimated using a paired t-test

for differences in means. Significance is denoted as ***p<0.01, **p<0.05, and

*p<0.10.

However, following differences in standard errors, it still might be

differences in significance based on the model specification. Please see next

subsection for a comparison of significance between the Market Model and the

Fama-French Three Factor Model.

49

09988550998089GRA 19703



A.2.2 Comparison of Significance of CARs – MM vs. FF3

As we have based our significance tests in section 6 on the CARs estimated

using the Market Model, it is also of interest to compare the significance of

the CARs estimated using our other normal return model.

We run OLS regressions without any explanatory variables for both

of our samples, and both of our normal return models in order to compare

the significance. By definition, this methodology coincides with a standard

t-test with CAR = 0 under the null hypothesis. The CARs for each sample

are tested for different event windows in order to see whether there exists any

significant differences with longer windows. The probability of seeing different

conclusions due to the accumulation of abnormal returns increases alongside

the event window.

Results are reported in table 8. First, we see different conclusions in

the [-5,+30] event window for the reporting sample. The Market Model fails to

reject the null, while the Fama-French Three Factor Model provides significant

CARs at the 10% level. In our rebranding sample, the only difference in

conclusions is that the Market Model provides significant CAR in the [-5,+120]

event window at the 1% level, while the Fama-French Model based estimate is

only significant at the 5% level.

Following this comparison, we feel confident that our statistical in-

ference in section 6 based on the Market Model provide us with robust con-

clusions. This argument is also based on the different significance tests that

were conducted based on the Market Model estimates.
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A.3 Wilcoxon Signed Rank Test for Changes in ESG

Ratings and Pillar Scores

We also utilise a non-parametric test on the changes in the ESG ratings and

the related pillar scores due to the aforementioned non-normality feature and

limited sample sizes. We employ a Wilcoxon Signed Rank Test to test for any

differences in the median following the shift. Another desirable feature of this

test is that we are able to test the median differences, compared to the average

differences that we used in the paired t-test in section 6.3. We utilise the effect

size developed by Cohen (1988), where effect sizes above 0.3 corresponds to a

moderate change in order to assess the impact of the increase.

From table 9, we see that we obtain similar results as the t-test in

the first two subsequent ESG ratings after the shift, with significant increases

in the first year and insignificant changes in t = 2. Following t = 2 our sample

size becomes limited, but we observe significant positive changes in the ESG

ratings. This finding is interpreted as the companies starting to adopt and

employ their new strategic directions.

Similar patterns are also seen in the pillar scores, where both the

environmental- and social scores increases after the shift. As with the t-test,

no significant changes can be seen in the governance scores.

Thus, the non-parametric test supports our findings from the t-test

in section 6.3. The longer time horizons also show signs of a continuous increase

from t = 2. We believe this to be a subject for future research when more data

becomes available in order to obtain more robust findings, due to the very

limited sample sizes.
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Table 9: Wilcoxon Signed Rank Test for Change in ESG Ratings and Pillar

Scores

T 1 2 3 4 5

ESG Rating

∆̃ESG
[0,T ] 1.59*** 1.38 5.93*** 8.43** 7.99***

(2.36) (1.18) (2.47) (1.89) (1.83)

rESGT 0.31 0.17 0.45 0.37 0.41

Environmental Pillar Score

∆̃E
[0,T ] 1.88** 1.36 6.64* 4.57 5.57

(2.41) (1.12) (1.87) (0.94) (0.87)

rET 0.32 0.16 0.34 0.19 0.19

Social Pillar Score

∆̃S
[0,T ] 2.81** 3.16 10.12** 10.41** 7.37*

(2.07) (0.93) (2.16) (2.20) (1.68)

rST 0.27 0.13 0.39 0.43 0.38

Governance Pillar Score

∆̃G
[0,T ] 0.97 -0.02 4.47 9.25 4.34

(0.49) (-0.12) (0.80) (1.08) (1.48)

rGT 0.06 0.02 0.15 0.21 0.33

N 29 25 15 13 10

The table represents the results from the Wilcoxon Signed Rank Test on the change in

ESG ratings relative to the last reported ESG rating prior to the shift (t = 0). The

same analysis is also conducted on the pillar scores for the respective ESG ratings. ∆̃[0,T]

corresponds to the median change relative to t = 0 for each subsequent reported rating.

Significance is denoted as ***p<0.01, **p<0.05, and *p<0.10 and corresponds to a two-

sided test for change in the median difference. We utilise an exact estimation technique

for the p-values, due to the non-normality feature of the ESG ratings. Z-statistics are

reported in parentheses, and used to estimate the effect size, r, for each respective rating.

Effect size is estimated as r = Z/
√
N , where N corresponds to the number of observations.
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