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Abstract

This thesis investigates the effect of corporate sustainability on financial
performance in Europe during the period 2005-2017. We examine whether
companies with good ESG performance perform better in the stock mar-
ket than companies with bad ESG performance, based on Thomson Reuters
ESG Scores. We are computing the alphas of a long-short zero investment
strategy, which is long a portfolio comprised of companies with high ESG
scores and short a portfolio comprised of companies with low ESG scores.
By applying Fama-French three-factor, four-factor (Carhart) and five-factor
model with and without momentum to account for potential differences in
risk exposure between the portfolios, we find that the latter significantly out-
performs the former. The differences however, disappear as we account for
ESG controversies, which are the company ‘s involvement in media covered
incidents related to ESG. Due to different results associated with the differ-
ent ESG measures, a clear conclusion can hardly be made. What is certain
however, is that we do not see a positive relationship between ESG and stock

performance in Europe, using Thomson Reuters ESG Scores.
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1 Introduction

In recent decades, numerous investors have embraced the concept of socially
responsible investing (SRI). The term refers to investment strategies that
attempt to combine social and environmental benefits with financial return
(McIntosh and Brzeszezynski, 2014). Globally, there were $22.89 trillion
assets managed under responsible investment strategies at the beginning of
2016, compared to $18.28 trillion in 2014 (Global Sustainable Investment Al-
liance, 2016). Despite the increased popularity however, there is a continuous
debate over whether adding social, environmental and ethical dimensions to
the stock selection process add value or not. In other words, whether there
exist a positive relationship between corporate social responsibility (CSR)
and corporate financial performance (CFP). Friedman (1982) argues that
the primary objective of managements is to maximize shareholder wealth,
and that a company cannot use financial resources to improve corporate so-
cial performance (CSP) without destroying shareholder value. On the other
hand, Cheng et al. (2014) claim that CSR can strengthen stakeholder rela-
tionships, and that firms with good CSP will have lower capital constraints
through better access to bank loans, making it easier to undertake strategic
investments. Others believe that the subject is complex and that there exist

so many variables between the two, leaving no reason to expect a relationship
(e.g. Ullmann, |1985)).

Due to the debate, several studies have measured the link between CSR
and CFP throughout the years. The majority have examined the perfor-
mance of SRI funds (Lima, 2017)), but this may not be the most appropriate
option. The financial returns of mutual funds may be biased because of non
quantifiable aspects, such as stock picking and timing ability of the fund
management, which is difficult to separate from the financial performance
of sustainable stocks. In addition, different screening methods cannot be
analyzed separately, because mutual funds often employ multiple screens to-
gether. The results have consequently usually shown no significant difference

in performance between SRI funds and conventional funds (e.g. Bauer et al.



2005). On stock level however, the majority of previous research have shown
a positive linkage. Pava and Krausz (1996)) reviewed 21 empirical studies and
found that nearly all of these discovered that firms perceived as having met
social responsibility criteria either have outperformed or performed as well
as other firms. Orlitzky et al. (2003) made similar findings when evaluating
a large number of studies from the 1970s to late 1990s. Nevertheless, the
overall research area is not univocal as many researchers have failed to iden-

tify a positive relationship between the variables (e.g. Peng and Yang, 2014).

While most empirical studies have focused on the US, we narrow the in-
vestment universe to comprise 401 European companies from the STOXX
600 Europe index. The index consists of small, mid and large cap companies
and we found this to be the most representative and diversified index for
Europe as a whole. The reason why we chose this market is that despite
increased focus on sustainable investments, the literature on SRI in Europe
is deficient, and we believe that the research area will benefit from research

input from this region to better understand the relationship between CSR
and CFP.

We measure CSR by using ESG scores. ESG refers to the three central
factors in measuring the sustainability of a company; environmental, social,
and governance, and the concept has rapidly grown to be the general category
dominating the SRI landscape (The Forum for Sustainable and Responsible
Investment, 2016). In 2017, 85% of European institutional asset owners,
compared to 67% worldwide, used ESG principles as part of their investment
approach, according to a survey carried out by RBC Global Asset Manage-
ment (2017). Due to this popularity in Europe, we find ESG to be the natural
CSR measurement approach. Unlike SRI ratings, which use mostly negative
screens, such as not investing in sin companied]] ESG integration is based

upon the assumption that ESG factors, can have a material impact on the

!Companies involved in activities that are considered inconsistent with social norms,

e.g. alcohol, tobacco, firearm and gambling companies.



value of securities and the long-term performance of companies.

The ESG scores we use are carried out by Thomson Reuters. Primarily
because they have the most historical ESG data on European companies,
being the first rating agency to provide raw ESG data (Polk and Llp, 2017).
At the same time, they evaluate companies on more key issues than the other
ESG data providers (Douglas et al., 2017), and by doing this, cover the mul-
tidimensional concept of CSR in a better way. In addition, Thomson Reuters
are the only of the main ESG players that do not rely on company input in
their assessment of ESG performance (Douglas et al., 2017). We believe this

makes them more objective, and improves the reliability of their scores.

In this thesis, we examine whether companies with good ESG performance
perform better in the stock market than companies with bad ESG perfor-
mance. ESG performance cover ESG scores, which are calculated on the
basis of company-reported data, and ESG combined (ESGC) scores, which
overlays the ESG score with ESG controversies to magnify the impact of
significant controversies. ESG controversies are corporate ESG news stories
such as suspicious social behaviour and resource use scandals that place a
firm under the media spotlight and, by extension, grab investors’ attention
(Cai et al. 2012). The effect of controversies are based on an assessment of
each company “s involvement in media covered incidents related to ESG. The
controversies are not controlled by the company since they are disclosed by
the media, and by applying this score as well as the ESG score, we are able

to assess the overall sustainability performance of companies.

We sort the companies into portfolios, using deciles and quartiles, hereby
called small and large portfolios. The portfolios are further characterized
as "good” or "bad” on the basis of their ESG score. We repeat the sorting
process, but this time on the basis of ESGC score, making up a total of eight
different portfolios. They rebalance every month for the whole time span of
13 years, so we can be certain that the portfolios consist of the best and worst

ESG performers at all times. As a robustness test, we also rebalance the port-
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folios on a yearly basis. To measure the difference in stock performance, we
compute the alphas of a long-short zero investment strategy which is long the
good portfolios and short the bad portfolios. We apply Fama-French three-
factor, four-factor (Carhart) and five-factor with and without momentum to
account, for potential differences in risk exposure between the groups, and

also to capture any cross sectional differences.

We track stock performance for 13 years and find that the bad portfolios
outperform the good portfolios consistently throughout our models, when
sorted on the basis of ESG score. For the small portfolios, the monthly dif-
ference is on average around 0.3-0.4% per month and for the large around
0.5% per month. Theoretically, this implies that abnormal returns can be
made by investors applying a long-short strategy, being long companies with
a low ESG score and short companies with high ESG score. However, the
outperformance vanishes when the portfolios are sorted on the basis of ESGC
score. These scores fluctuate more than the ESG scores, and the turnover
of stocks coming in and out of the portfolios as they rebalance every month
is higher. ESG controversies seem to hurt stocks more randomly, making it
harder for investors to formulate any strategy on the basis of this score. Fur-
thermore, our results show that the companies in the good portfolios, sorted

by ESG scores, are larger than the companies in the bad portfolio.

We believe that our results form a complex image of SRI in Europe, and
due to different results associated with the different ESG measures, a clear
conclusion can hardly be made. What is certain however, is that we do
not see a positive relationship between ESG and stock performance for the
STOXX 600 Europe, using Thomson Reuters ESG Scores.

The remaining parts are structured as follows: Part 2 provides an overview
of related literature, while part 3 contain our hypotheses for this thesis. Part
4 elaborates on the data and assumptions used, whereas part 5 describes the
methodology. Part 6 reveals the results, before part 7 and 8 respectively

presents the discussion and a final conclusion.



2 Literature review

In the following section we will discuss theoretical arguments and the empiri-
cal findings presented in the literature. We will also, on the basis of previous

research, explain why we use ESG to measure CSR.

2.1 Theoretical background

The current theory regarding the link between SRI and CFP remains ambigu-
ous. Arguments for positive, negative and neutral relationships have all been
presented throughout the years. Those arguing for a negative relationship
claim that socially responsible companies have a competitive disadvantage
(e.g. Aupperle et al., 1985) since they are incurring unnecessary costs. The
belief is that processes and practices that aim to achieve a high sustain-
ability profile only provide additional costs or inefficient resource allocation.
The argumentation is in line with the arguments of neoclassical economists
like Friedman (1970) who believes that the cost of being socially responsi-
ble outweighs the benefit, and therefore contributes to reducing profits and
shareholder wealth. He believes that a company cannot use financial re-

sources to improve CSP without destroying shareholder value.

Moreover, slack resource theory postulates that it is the resources owned
by a company that enables them to adapt to internal or external pressure
for change (Fauzi and Idris, 2009). The theory claims that strong finan-
cial performance provides companies with the opportunity to act socially
responsible. The reasoning being that if a company improves their financial
performance, there will be resources available, which allows the company to
engage in socially responsible activities, like community and employee rela-
tions (Waddock and Graves, 1997). Similarly, Roberts (1992)) and Ullmann
(1985)) state that companies with bad financial performance seek investment
opportunities with shorter time horizon and more immediate results rather

than socially responsible investments.



Another theory often used to explain the relationship between CSR and CFP
is the good management theory (Miles and Covin, 2000). This theory argues
that the reason there would exist a relationship between the two is because
good social and environmental performance can improve relationships with
key stakeholder groups (Cheng et al., 2014). Examples are good employee
relations which is expected to improve productivity, lower capital constraints
through better access to bank loans, and good community relations which
may incentives local government to reduce regulation, hence costs, and there-
fore the financial performance. Accordingly, Miles and Covin (2000)) claimed
that social and environmental performance could be an alternative way to
satisfy stakeholders and provide a competitive power. Another argument for
a positive relationship stipulates that CSR can work as an indicator for su-

perior management skills, and thus lead to lower explicit costs (Alexander
and Buchholz, [1978)).

Those that believe no relationship exist believe that there are so many vari-
ables existing between CSR and CFP, leaving no reason to expect a relation-
ship (e.g., Ullman, 1985). Other arguments for a neutral relationship revolve
around the problems associated with measuring CSR, and that these may

disguise any connection between the two (Turker, 2009).

2.2 Empirical evidence

Ever since the subject of CSR became popularized in the 1970s, the possible
linkage to CFP has been of increased interest of researchers. Many empirical
studies have found a positive relationship, but researchers often claim that
the results are inconclusive or contradictory (Aupperle et al., 1985; Griffin
and Mahon, 1997)). The previous studies can be divided into three levels
of asset analysis: Funds, stocks and indices. In this section we review the
empirical findings in the literature on SRI funds and SRI stocks, since they

are the most relevant to our research.
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2.2.1 SRI funds

The research on SRI funds is the most commonly researched SRI asset level
(Lima, [2017) and usually involves comparing socially responsible funds with
conventional funds. The initial evaluation of the performance of these funds
was made by Hamilton et al. (1993). By using the CAPM (1964) and
Jensen’s alpha (1968), they compared the performance of 32 SRI funds with
a benchmark made up of 170 conventional funds in the period of 1981-1990.
They found no significant difference between the two groups and concluded
that social responsibility factors did not have any effect on expected return
on stocks. Mallin et al. (1995) who used a matched pair approach, matching
UK SRI funds and conventional funds by size and age in the period of 1986-
1993, neither found any statistically significant difference in performance,
using the Sharpe (1966), Treynor (1965) and Jensens alpha measures. These
findings are later confirmed by Statman (2000), applying the same method
on US funds during the period 1990-1998.

The prior studies applying single-factor models met some critics for not be-
ing able to capture cross sectional differences (Fama and French, 1992, 1993,
1995, 1998). Therefore the recent literature to a larger extent applies multi-
factor models like Fama-French (1993) and Carhart (1997). Bauer et al.
(2005) apply Carhart four-factor model to analyze the performance of SRI
funds in UK, US and Germany during the period 1990-2001. Using this ap-
proach they overcame benchmark problems that single factor models could
not, but the results still showed insignificant difference between these and
conventional funds. They later (2006, 2007) extended the research to include
Australian and Canadian funds but still could not find any statistically sig-
nificant results. Renneboog et al. (2008) expanded the study even further
to include funds all over the world in the period 1991-2003. They found that
most SRI funds performed worse than their conventional domestic bench-
mark, however, when adjusting for risk they found that the performance of

the two groups was statistically no different, with only a few exceptions.
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2.2.2 SRI stocks and portfolios

The findings on SRI stock performance have in general differed from the
findings on SRI fund performance. The earliest research on SRI stocks and
portfolios was performed by Vance (1975) who found a negative relationship
between CSR and CFP tracking US companies over a period of three years.
However, the results have in most cases been positive in the years following
that. Orlitzky et al. (2003) reviewed a large number of studies looking at
the performance of SRI stocks from the 1970s to late 1990s, and found that
CSR is positively correlated with performance in the stock market. In addi-
tion to stock performance, they included accounting measures like return on
assets (ROA) and return on equity (ROE), and came to the conclusion that
managers should attend to be socially responsible, since the market later will

reward them for it.

More recent studies applying multi-factor models generally show the same
results. Kempf and Osthoff (2007) compared several screening strategies and
found that large abnormal returns could be made by buying US stocks with
a high score on KLD Research & Analytics and selling US stocks with a
low score. During the period of 1992-2004 they found that investors could
actually earn as much as 8.7% per year applying this strategy. Statman and
Glushkov (2008) later performed an analysis using the Carhart-model on US
companies in the period 1992-2007, and similarly found that companies with
a high score from KLD Research & Analytics performed better in the stock
market than conventional stocks with a low score. However, they also learnt
that this was mostly offset by the advantage of not investing in sin stocks,
which supports Hong and Kacperczyk‘s (2009) study, where they found that

these companies get rejected by many investors.

New research done by Eccles et al. (2014) made findings in line with previous
research when they studied a matched sample of 180 companies in the period
1993-2010. Out of the 180 companies, 90 were classified as high sustainability

companies and 90 classified as low sustainability companies, based on a num-
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ber of environmental and social policies adopted in the early 1990s, reflecting
strategic choices and not the recent hype around sustainability issues (Eccles
and Krzus, 2010). Using a Fama-French three-factor model augmented by
the Carhart momentum factor they found that the high sustainability com-
panies outperformed the low sustainability group in the stock market as well

as in accounting measures.

To summarize, there exist little evidence of SRI funds over or underperform-
ing relative to the market, and also little evidence of differences between SRI
funds and conventional funds. However, on stock level, even though some
studies have failed to identify a positive relationship (e.g., Peng and Yang,
2014)), there seem to have been established a positive link between CSR and
CFP, particularly through Orlitzky et al. (2003).

2.3 Measurement of CSR

There have been used numerous of different methods to measure CSR in the
recent decades. The most commonly used are content analysis of corporate
communication, questionnaire-based surveys, one dimensional measures and
measurement via reputation indices and scales (Galant and Cadez, |[2017). In
this study we use the last measurement method, and more precisely ESG
scores, as we believe that the other measurements are victim to some major
weaknesses. Content analysis will to a large extend be affected by the re-
searchers subjectivity, questionnaire-based surveys are exposed to response
biases and one-dimensional methods is theoretically problematic since CSR

evidently is a multidimensional issue (Galant and Cadez, 2017).

2.3.1 ESG

ESG is a modern investment term often used simultaneously as sustainabil-
ity and refers to the three central factors in measuring the sustainability of
a company, which are environmental, social and governance. ESG factors
are used to enhance traditional financial analysis by identifying investment

opportunities beyond regular technical valuations, and The Forum for Sus-
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tainable and Responsible Investment (2016) reported that ESG incorporation
has grown to be the general category dominating the SRI landscape. While
less than 20 companies disclosed ESG data in the beginning of the 1990s, the
number has increased to nearly 9000 (Geraghty and Vanderzeil, 2017)). The
belief that taking corporate environmental, social and governance risk factors
into account, can improve financial returns, has also gained attention across
capital markets all around the world. Several pension funds and insurers
have started to award new business solely to asset managers with ESG ca-
pabilities (Kell, 2018). Additionally, RBC Global Asset Management (2017)
found that 67% of institutional asset owners used ESG principles as part of
their investment approach and decision making. In Europe, the amount was
85%, which is more than in any other region. Due to this popularity, espe-
cially in Europe, we believe that ESG is the most relevant measure of CSR,
for our thesis. Besides, since ESG is a rather new phenomenon, there have
been relatively few studies examining the effect ESG ratings might have on

stock performance.
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3 Hypothesis

This section introduces our main hypothesis as well as our supplementary
research question. They are mostly based on previous empirical results, but

also our own assessment.

3.1 Main hypothesis

Companies with good ESG performance perform better in the stock market

than companies with bad ESG performance

We expect companies with good ESG performance to have significantly higher
risk adjusted returns than companies with bad ESG performance. Previous
research on SRI stock performance has usually presented similar findings
(e.g., Orlitzky et al., 2003), especially in the US, and we expect the same
results to be shown in Europe. Even though relatively few studies have mea-
sured CSR by using ESG performance, we assume that the findings will be

similar.

3.2 Supplementary research question

What are the drivers of ESG and the possible differences in stock

performance?

This question is much more complex than our main hypothesis, and is not a
question that we necessarily aim to answer in this thesis, but rather use as a
basis for discussion throughout. Based on the results from our analysis, we
will discuss the question and form alternative explanations with the purpose

of motivating for further research.
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4 Data

This section describes the process of collecting the data and making it ready
for the analysis. It provides descriptions of our data sources, how the data
is generated, and how the ESG scores are calculated and carried out by
Thomson Reuters. Furthermore, we explain the sample selection process

and the variables used in the model.

4.1 Data sources

The data is collected from the Thomson Reuters Datastream and Kenneth R.
French’s data library. Datastream is a global financial and macroeconomic
data platform covering equities, stock market indices, currencies, company
fundamentals, fixed income securities and key economic indicators for 175
countries and 60 markets (Reuters, 2018a). From Datastream we retrieved
industry membership, market value, bond yields, exchange rates, adjusted
stock prices as well as the ESG performance. We use Kenneth R. French’s
data library to download the factors used in the Fama French asset pricing

models.

4.2 Thomson Reuters ESG Scores

Thomson Reuters ESG Scores was launched in May 2018 and is an upgrade
and replacement to the widely used ASSET4 database (Reuters, 2018c)). The
database contains ESG scores on over 7000 companies across the world, with
time series data going back to 2002. Among the main ESG data providers,
Thomson Reuters have the most historical ESG data on European companies,
being the first to provide raw ESG data to investors (Polk and Llp, 2017).
At the same time they evaluate companies on more key issues than any other
ESG data provider (Douglas et al., 2017). In addition, they are the only one
that does not rely on company input in their assessment of ESG performance
(Douglas et al., 2017). We believe this improves their objectivity, as well
as the reliability of their scores. Thomson Reuters ESG database is also

substantially less costly compared to its closest substitutes, which makes the
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data more available to private investors, as well as institutional investors. In
order to assess overall ESG performance, they offer two overall ESG scores,
Thomson Reuters ESG score and Thomson Reuters ESG Combined (ESGC)

score.

4.2.1 ESG score

The ESG score is calculated using over 400 measures, which are based on
considerations around industry relevance, compatibility and data availabil-
ity (Reuters, [2018c|). Of the 400 measures, the 178 most comparable and
relevant are used in the final scoring process. They are further grouped into
10 main categories, which are; Resource use, emissions, innovation, manage-
ment, shareholders, CSR strategy, workforce, human right, community and
product responsibility. The score in each of the main categories, proportion-
ately weighted to the count of measures in each category, is the basis for the
three pillars, Environmental, Social and Governance. Detailed weights and

counts are presented in table [I| below:

Table 1

Pillar Category Indicators in rating  Weights  Pillar Weights
Resource Use 19 11%

Environmental Emissions 22 12 % (11%+12%+11%)
Innovation 20 11 %
Workforce 29 16 %
Human Rights 8 4.50 %

Social 16 4.5 8%+7

oca Community 14 8 % (16%-+4.5%+8%+T7%)

Product Responsibility 12 7%
Management 34 19 %

Governance Shareholders 12 7% (19%+7%+4.5%)
CSR Strategy 8 4.50 %

TOTAL 178 100 %

This table shows how Thomson Reuters has calculated the ESG scores and how the main categories are
weighted (Reuters, [2018c).
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4.2.2 ESG score calculation methodology

The scores are calculated using a percentile rank scoring methodology (Reuters,
2018c). The calculation is based on assessments of the company’s ESG per-
formance relative to the others, and will depend on how many companies
that is worse than the current one, how many that have the same value and
how many that do not have a value at all. The scores range from 1-100
and is the equally weighted sum of all relevant industry indicators, excluding
quantitative indicators that do not have publicly available data. The scores

are calculated as follows:

# of companies with the same value including the current one
2

# of companies with a worse value

# of companies

(1)

4.2.3 ESG Combined score (ESGC score)

The main objective of the ESGC score is to discount the ESG score based
on negative media attention (Reuters, 2018c). It does so by incorporating
the impact of significant, material ESG controversies. ESG controversies are
corporate ESG news stories that place a firm under the media spotlight,
e.g. events related to employee health, tax frauds, customer safety or the
environment. The scores are dependent on each company s number of in-
volvements in incidents related to ESG, and to assess controversies, Thomson
Reuters applies an individual controversies score. The controversies score is
calculated using 23 ESG controversy measuresE| where recent controversies
are reflected in the latest period. If a company is not involved in any contro-
versies, the ESGC score will equal the ESG score, but when a company has
been involved in a controversy, the ESGC score will equal the weighted av-
erage of the ESG Score and the ESG controversies score. If a scandal occurs
during the year, the company involved is penalized in the ESGC score, and

if the impact of the scandal is still seen in the following year, e.g. through

2The 23 ESG controversy measures used to calculate the controversies score are pre-
sented in the appendix table
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lawsuits or ongoing fines, it will further impact the score in this period. The

following figure shows the relationship between the different scores:

Figure 1
ESGC score
|
[ |
ESG score ESG controversies score
[ | 1 |
Environmental Social Governance ESG controversy

This figure shows how the ESG and ESGC score are connected.

4.3 Sample selection

Our data sample consists of European stocks from the STOXX Europe 600
index. This index represents 600 large, mid and small capitalization com-
panies across 17 countries in the Western Europe (STOXX, [2018), and we
found this to be the most representative and diversified index of European
stocks. The reason why we chose European companies is the lack of research
on the performance of sustainable stocks in this market. Previous studies
have mainly focused on US stocks, and we believe that the research area will

benefit from research input from the European region.

4.3.1 Screening

First, we needed to make sure we had sufficient historical data for our time
series analysis. We eliminated companies with less than 13 years of continu-
ous ESG data, which left us with 409. Second, we eliminated the companies
that did not have sufficient historical data on adjusted stock prices, which
made us remove another eight. The 401 companies left in the data sample
will hereby be referred to as “the index”. The industry composition in the
index remains similar to the complete STOXX 600 index and is shown in the

following table:
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Table 2

Sector composition of the index

Companies  Value weighted Companies  Value weighted

Industry % of index % of index Industry % of index % of index
Oil & Gas 4.24 8.22 Cons. Services 10.72 6.51
Basic Materials 7.48 6.02 Telecom 3.49 6.15
Industrials 21.20 11.07 Utilities 5.49 6.35
Cons. Goods 12.72 17.00 Financials 24.19 24.16
Health Care 6.98 11.34 Technology 3.49 3.18
Total 100.00 100.00

This table shows the sector composition in the index, both equally weighted and value weighted

4.3.2 Picking portfolios

We divide the 401 companies into portfolios sorted by each company’s ESG
performance, one grouping based on ESG score and one based on ESGC
score. For the main analysis, the portfolios rebalance every month for the
whole time span of 13 years, so that they consist of the best and the worst
ESG performers at all time. We are performing the analysis on top and bot-
tom quartiles as well as the top and bottom deciles, thus we need to make
1,248 different portfolios to perform this analysis. For robustness, we repeat

the process with yearly rebalancing portfolios instead of monthly.

The behaviour of the monthly rebalancing portfolios based on ESG score
differs a lot from the ones based on ESGC score. In terms of score fluctua-
tion, the ESGC scores have a 36% higher average standard deviation than the
ESG scores. This volatility causes the average monthly turnover of stocks to
be 78% higher for the portfolios based on ESGC score than the ones based on
ESG score. Also, over the total time period, the number of different stocks
that have been a part of the ESGC portfolios, is 46% higher than for the
ESG portfolios[]

3See table [19|in the appendix for details
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4.4 The variables

For our dependent variable, we use monthly returns of a long-short zero
investrnentﬁ portfolio which is long the good portfolio and short the bad
portfolio. The stock prices used in the calculation of returns are the closing
prices adjusted for subsequent capital actions (Reuters, 2018b)). The monthly

stock performance is calculated as a m/m rate of change:

Py

Tt 1 (2)
W here :
ry = Return at timet

P, = Adjusted stock price at time t

Furthermore, we use both the equally weighted return and the value weighted

return of the long-short portfolios. The value weighted return is calculated

as follows:

N
Tt = Z(wit * Tit) forall ¢t=1,...,156 (3)

i=1
Vit forall t=1,..156 (4)

wit = — or a. p— g oeeey
Z?:l Tit
W here :

rpe = Value weighted port folio return at time t

rit = Return on stock i at time t

To assess what risk-free rate to use, we have to evaluate what the relevant
investors’ risk-free alternative is. It is reasonable to assume that the index
consists of companies with several international institutional investors, which
makes it hard to choose a specific risk free rate. Kenneth R. French’s data

library uses the US one-month T-bill rate as risk free return. However, since

4A zero investment strategy typically refers to forming a long portfolio in one set of
securities and a short portfolio in another such that the net value is zero (Alexander,
2000).
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the index consists mostly of companies within the same monetary union, we
have decided to use the European equivalent, namely the ECB one-month
government bond rate. As market return, we use the monthly value weighted

return of the index.

4.5 The Fama French factors

The Kenneth R. French data library is an extensive database that has con-
structed risk factors for several developed markets (French, [2018)). Through
this database we obtain the risk factors for the Western European market
that we use in the multi-factor asset pricing models. The markets that are
used to construct these factors are the same as those represented in STOXX

600 Europe except for Poland and Luxembourg, whereas they use Greece

instead (STOXX, [2018) [

4.6 Concerns about the dataset

Our sample excludes companies we do not have at least 13 years of continuous
ESG data on. Hence, we may have excluded firms that have gone bankrupt
or had too low profitability to stay in the STOXX index for the whole time
span. If a significant proportion of the excluded firms are among the best
or worst ESG performers, this may cause a survivorship bias. The crew at
STOXX provided us with an overview of all the components of the STOXX
600 Europe index for the last five years. We used this to create a portfolio
of companies that had been a part of STOXX once or more during the last
five years, but not been a part of our index. With this information, we
uncovered that there was a slight skewness towards low ESG performance
among the excluded firms. We then calculated the monthly stock returns for

the companies with a lower ESG score than the average threshold®| for the

5Detailes are to be found in table [20|in the appendix
6By threshold, we mean the company with the highest ESG score that is still in the

bad portfolio. The thresholds are 54.85 for the portfolios sorted on ESG, and 40.97 for
the portfolios sorted on ESGC.
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bad portfolios, and found it to be no different from the returns on the bad
portfolios we use in the analysis. Thus, this gives us a robust indication that

our sample is not exposed to survivorship bias.
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5 Methodology

To measure the difference in performance between the good and bad port-
folios, we compute the alphas of a long-short zero investment strategy, us-
ing Fama-French three-factor, four-factor (Carhart) and five-factor with and
without momentum. These models are all augmentations of the CAPM, but
due to the varying empirical records and the emergence of other risk fac-
tors, most applications of the model has been invalidated (Fama and French,
2003)). Thus, this model will not be tested in this thesis. This section will
explain the specifications of the models we are using and address the tests we
have carried out to ensure the robustness of the models. We will also point

out some weaknesses of the models.

5.1 Model specification

The Fama-French models try to explain the variation in stock performance
of publicly traded companies (Womack and Zhang, 2003). The goal for the
models is to capture all variations in stock prices, which would imply the
intercept of all stocks being zero, i.e. no alpha. One of the advantages of
using the Fama-French models is their underlying intuition, which is to cap-
ture risks that were empirically found to impact asset returns (Womack and
Zhang, [2003). Consequently, we do not have to arrange the data to accom-
modate for all the different firm or industry specific risks within each port-
folio. Moreover, the Fama-French risk factors are widely used by researchers
and investors, and because of this recognition and model knowledge, using
Fama-French will make our research more intuitive and comparable to pre-
vious research. That being said, the model output from a long-short zero
investment strategy has to be interpreted differently. Since we are analyzing
differences, the estimates, as well as the R-squared, may be less significant
than what one would expect from a long only portfolio. If an estimate is
insignificant, it means that there is no difference in exposure to this specific
risk factor between the two portfolios in the long-short portfolio. For the

time-series analysis, we are using least squares regressions.
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5.1.1 Fama-French three-factor model

The Fama-French three-factor model expands the capabilities of CAPM by
adding two company specific risk factors, SMB and HML. These two factors
are used to account for the portfolio‘s exposure to size and value. Outside
market risk, these two factors were found to be the most important factors for
explaining publicly traded stock returns (Womack and Zhang, 2003). HML
is short for “High Minus Low”, which is a portfolio that mimics a portfolio
that is long high book-to-market stocks, also known as value stocks, and
short low book-to-market stocks, known as growth stocks. This way, the
factor accounts for a portfolio’s exposure to high value firms by measuring
a value premium. SMB is short for “Small Minus Big”, which is a portfolio
that mimics a portfolio that is long small cap stocks and short large cap
stocks. This way, the factor accounts for a portfolio’s exposure to small cap

stocks by measuring a size premium.

The model is constructed in the following way:

GM B, = a+ Brke * (mrkty —r fy) + Bsyp * SM By + By * HM Ly +uy (5)

W here :
GM B; = Excess return on good minus bad port folio at time t
a = Intercept/abnormal return
Bmrkt = Exposure to the market factor (market beta)
mrkty —rf = Excess return in the market at time t

Bsymp = Ezposuretothe size factor

SMB; = The size factor at time t

Bunvr = Fxposuretothe value factor

HML; = Thewvalue factor at time t

u; = FErrortermattimet
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5.1.2 Carhart four-factor model

In addition to the mentioned three factors, this model adds a factor that
accounts for the persistence in performance. The factor is used to measure a
portfolio’s exposure to previous winners and losers, i.e. the momentum. The
factor is constructed by mimicking a portfolio that is long previous winners
and short losers (Carhart, 1997).

The Carhart model is constructed in the following way:

GMB; = o+ Byt * (mrkty — v f) + Bsyp * SM By + B * HM Ly
+ Bymom * MOM; + uy

W here :
Brviom = Exposure tothe momentum factor

MOM; = The momentum factor at time t

5.1.3 Fama-French five-factor model

The research by Fama and French has shown evidence that the five-factor
model performs better than its ancestor, the three-factor model (2014b).
In this model, we add the two factors, RMW and CMA. RMW stands for
“Robust Minus Weak”, and it represents the difference in returns between
a portfolio comprising firms with robust profitability and a portfolio com-
prising firms with weak profitability, both diversified. CMA is short for
“Conservative Minus Aggressive” in terms of investment strategy, and covers
the difference in returns between a portfolio of low investment stocks and
a portfolio of high investment stocks, both diversified (Fama and French,
2014al).
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The five-factor model is constructed in the following way:

GM B, = o+ Bkt * (mrkty — rfe) + Bsyp * SM By + Buyr * HM L,
+ Bruw * RMW, 4 Beara x CM A, + wy

Where :
Bryuw = Exzposure tothe profitability factor
RMW; = Theprofitability factor at timet
Boma = Exposure tothe investment factor

CMA; = The investment factor at time t

5.1.4 Fama-French five-factor model with momentum

This model is the same as the five-factor model, but with the additional

momentum factor from the Carhart model. (Fama and French, 2014al).

GMB; = o+ Byt * (mrkty — v f) + Bsyp * SM By + By * HM Ly
+ Brvw * RMW, + Boava x CM A, + Brom ¥ MOM,; +

5.2 Model testing

In order to justify the results from our analysis, we need the data to sat-
isfy certain assumptions such as homoscedasticity and no autocorrelationﬂ
(Wooldrigde, 2013)). Moreover, to run a time series analysis, we need to have
stationary time series. If the data does not meet these requirements, we have
to transform the data into doing so, or else the result may be spurious. If
the data survives these tests, we can use all the features of OLS regression

without restrictions.

5.2.1 Stationarity

An essential requirement for all times series data, is that the variables must

be stationary (Wooldrigde, [2013)). If a variable is non-stationary, it cannot

"Output tables for the tests are available under [Model testing|in the appendix
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be used in a linear regression, unless it is transformed into a stationary
process. To check for stationarity, we run an augmented dickey fuller test for
a unit root, augmented to account for possible autocorrelation. To decide
what lag length to use in the test, we use the optimal lag constructed by
Ng and Perron. The tests state that the returns from the value weighted
portfolios sorted on ESGC score are non-stationary, and therefore useless
unless transformed. Thus, we calculate the first differenceﬁ of the variables,

and when we test these again, they come out stationaryﬂ

5.3 Model weaknesses

According to Fama and French (2014b), the five-factor model performs bet-
ter than the three-factor model. However, any asset pricing model is likely
to be misspecified (Kapadia and Paye, 2014)). One of the issues that emerge
in the five-factor model is that the value factor (HML, becomes redundant
when introducing the RMW and CMA factors, especially if parsimony is an
issue (Fama and French, 2014a)). This is because the average stock return is
being completely captured by the other risk factors. Thus, if the sole interest
is to estimate abnormal returns, the model performs equally well with and
without the HML factor. However, Fama and French (2014b) emphasis that
until further evidence is provided, the redundancy of HML could be specific
to a period or a market. They also recommend using all the five factors to

capture possible tilts in the portfolios.

Moreover, Fama and French (2014a) raise a concern related to controlling
for additional factors, e.g. the momentum factor. When adding momentum,
the correlations among the other five variables are likely to weaken the ex-
plaining power of the regression. To minimize possible misspecifications, we
will not base our findings solely on one of the models. In addition, Fama
and French state that the most serious problems of asset pricing models are

in small stocks. The index that we are using for the analysis, is well diversi-

8First difference of GMB = GM B, — GM B,_4 for all t

9See appendix under [Model testing| for test output
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fied, and compared to other markets and indices, the market cap is relatively

large. Thus we believe our exposure to this model weakness is rather limited.
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6 Results

This section covers the results from our analysis. We run several regres-
sions with different dependent and independent variables in order to answer
whether firms with good ESG performance perform different in the stock
market than those with bad ESG performance. We are trying to explain the
returns with four different asset pricing models,; applying a long-short zero
investment strategy which is long portfolios comprised of companies with
good ESG performance and short portfolios comprised of companies with
bad ESG performance. For the main analysis, we are applying monthly re-
balancing portfolios, and for robustness, we will run all the models again,

with yearly rebalancing portfolios.

In short, our results show some clear patterns when the portfolios are sorted
on ESG scores. Nearly all the models show evidence that the bad portfo-
lios perform better, as well as being more exposed to small cap stocks than
the good portfolios. These effects are not present in the portfolios sorted on
ESGC scores, which appear to be much more volatile. Each model’s output
and description is presented in tables on a dedicated page, followed by a

written summary of the results on the next page.

30



6.1 Fama-French three-factor model

Table 3

Results from the Fama-French three-factor model, quartile portfolios

ESGC score

ESG score

Equally weighted

Value weighted

Equally weighted

Value weighted

Parameter Estimate t-stat Estimate t-stat Estimate t-stat Estimate t-stat
Intercept 0.049 0.46 —0.019 —0.22 —0.464%**  —3.36 —0.489%**  —2.96
MRKT-rf —0.082%* —2.58 —0.022 —0.94 0.056 1.54 0.001 0.02
SMB —0.051 —0.87 0.128%* 1.96 —0.201%%*  —3.67 —0.385%**  —4.04
HML —0.055 —1.04 0.117%* 2.09 0.104 1.62 0.191***  2.69
N 156 154 156 156

R-squared (%) 15.12 5.31 12.25 14.84

Original DW 3.030

Transf. DW 2.276

Results from the Fama-French three-factor model, decile portfolios

ESGC score

ESG score

Equally weighted

Value weighted

Equally weighted

Value weighted

Parameter Estimate t-stat Estimate t-stat Estimate t-stat Estimate t-stat
Intercept —0.072 —0.37 0.051 0.40 —0.300%* —2.54 —0.366*%* —2.39
MRKT-rf —0.134* —1.85 0.004 0.11 0.099***  2.70 0.049 1.15
SMB —0.156 —1.41 —0.136 —1.29 —0.445%**%  —4.55 —0.491%**  —4.23
HML —0.126 —1.13 0.291%%*  3.70 0.066 0.82 0.017 0.20
N 156 154 155 155
R-squared (%) 15.38 10.41 17.64 11.94
Original DW 3.282 2.691 2.634
Transf. DW 2.282 1.948 1.974
*p<0.10, ** p<0.05, *** p<0.01

This table provides the results from the Fama-French three-factor model. The dependent variables are
the excess return of four monthly rebalancing long-short portfolios that mimic long good ESG and short
bad ESG, zero investment. The first table shows the portfolios picked on top/bottom quartiles ESG
performance, and the second table shows the portfolios picked on top/bottom deciles. On the left side
of the tables, the scores are based on ESGC, and on the right side, they are based on ESG. Finally, the
analysis covers both equally and value weighted portfolios. The variable MRKT-rf is the value weighted
market return less the risk free rate, the coefficient picks up the difference in market 3 between the good
and the bad portfolio. The SMB factor captures the portfolios’ exposure to small cap stocks, the coefficient
picks up the difference in exposure between the good and the bad portfolio. The HML factor captures the
portfolios’ exposure to high book-to-market value firms, the coefficient picks up the difference in exposure
between the good and the bad portfolio. Finally, the intercept captures the difference in abnormal return
of the portfolios. We estimated the model with monthly data from 2005-2017.

31



In terms of abnormal return, both the large and the small portfolios show the
same results. When we sort companies on ESG score, the abnormal returns
among the bad stocks are on average about 0.5% higher for the large port-
folios and 0.3% for the small portfolios. All four intercepts are significant.
On the other hand, the portfolios based on ESGC score are not different in

terms of abnormal returns, as none of the intercepts are significant.

Next, considering the systematic risk, the large, bad portfolios, sorted on
ESGC score, show a higher volatility than the good portfolios, when equally
weighted, but no difference when value weighed. For the small portfolios, the
equally weighted, good portfolio has significantly higher volatility than the
bad portfolio, when sorted on ESG score. The value weighted returns show

no significant difference.

The SMB factor shows us that when we sort firms on ESGC score, there
is no difference in the exposure to size between the good and the bad port-
folios. When sorting on ESG score on the other hand, the bad portfolios has

unambiguously higher exposure to small cap stocks than the good portfolio.

The HML factor is significant for all the value weighted portfolios except
for the small portfolio sorted on ESG score. This positive exposure to HML
indicates that the good portfolio comprises more high value stocks than the
bad portfolio. None of the equally weighted portfolios have significant expo-
sure to HML.

The Durbin Watson statistics on the value weighted ESGC sorted portfo-
lios, show that the first differencing led to a strong negative autocorrelation.

After using the Cochrane-Orcutt transformation, we end up with inconclusive
Durbin-Watson statistics [

10Meaning DW cannot conclude on netiher Hy of no autocorrelation nor H; of autocor-

relation(A Durbin- Watson Significance Tables)
Hdy =1.693,dy = 1.774(A Durbin- Watson Significance Tables))
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6.2 Carhart model

Table 4
Results from the Carhart model, quartile portfolios
ESGC score ESG score
Equally weighted Value weighted Equally weighted Value weighted
Parameter Estimate t-stat Estimate t-stat Estimate t-stat Estimate t-stat
Intercept —0.017 —0.13 0.009 0.09 —0.499%*%*  —3.29 —0.480%** —2.61
MRKT-rf —0.074%**  —2.97 —0.028 —1.18 0.061* 1.70 —0.001 —0.02
SMB —0.056 —0.89 0.132%* 2.01 —0.295%*%* 368 —0.384%*F*  —4.02
HML 0.021 0.40 0.091 1.52 0.138* 1.85 0.182** 2.43
MOM 0.082 1.34 —0.036 —0.83 0.044 0.90 —0.012 —0.18
N 155 154 156 156
R-squared (%) 18.36 6.06 12.92 14.88
Original DW 1.893 3.037
Transf. DW 1.998 2.274
Results from the Carhart model, decile portfolios
ESGC score ESG score
Equally weighted Value weighted Equally weighted Value weighted
Parameter Estimate t-stat Estimate t-stat Estimate t-stat Estimate t-stat
Intercept —0.243 —0.96 0.097 0.65 —0.279%*%  —2.04 —0.338%*  —1.99
MRKT-rf —0.105%* —2.22 —0.006 -0.17 0.095** 2.49 0.043 1.02
SMB —0.173 —1.45 —0.130 —1.22 —0.443*¥*%*  —4.51 —0.488***  —4.20
HML 0.037 0.40 0.249%** 294 0.047 0.52 —0.009 —0.09
MOM 0.215 1.45 —0.059 —0.88 —0.026 —0.44 —0.035 —0.58
N 156 154 155 155
R-squared (%) 22.84 11.33 17.87 12.22
Original DW 3.284 2.692 2.638
Transf. DW 2.290 1.955 1.979
*p<0.10, **p<0.05, ***p<0.01

This table provides the results from the Carhart model. The dependent variables are the excess return

of four monthly rebalancing long-short portfolios that mimic long good ESG and short bad ESG, zero

investment. The first table shows the portfolios‘ picked on top/bottom quartiles ESG performance, and
the second table shows the portfolios‘ picked on top/bottom deciles. On the left side of the tables, the
scores are based on ESGC, and on the right side, they are based on ESG. Finally, the analysis covers

both equally and value weighted portfolios. The variable MRKT-rf is the value weighted market return

less the risk free rate, the SMB factor captures the portfolios‘ exposure to small cap stocks and the HML

factor captures the portfolios‘ exposure to high book-to-market value firms. The MOM factor captures

the portfolios’ exposure to previous winners or losers, i.e. the momentum, the coefficient picks up the

difference in exposure between the good and the bad portfolio. Finally, the intercept captures the difference

in abnormal return of the portfolios. We estimated the model with monthly data from 2005-2017.
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Again, we are most interested in the abnormal return, which is the same
for the Carhart model as for the Fama-French three-factor model. If we
sort companies on ESG score, the monthly abnormal returns among the bad
stocks are on average about 0.5% higher for the large portfolios and about
0.3% for the small portfolios. All four intercepts are significant. On the
other hand, the portfolios based on ESGC score are not different in terms of

abnormal returns, as none of the intercepts are significant.

Regarding the systematic risk, the equally weighted, bad portfolios sorted
on ESGC score show higher volatility than the good portfolios. However,
when using value weighted returns, these differences vanishes. For the ESG
sorted portfolios, the only significant coefficient is for the small, equally
weighted portfolio, whereas the coefficient states that the good portfolio is

more volatile.

The SMB factor coefficients show almost the same results as for the three-
factor model. The large, value weighted portfolios state that the good port-
folios are more exposed to small cap stocks, when sorted on ESGC score. On
the other hand, the bad portfolios have unambiguously higher exposure to

small cap stocks than the good portfolios, when sorted on ESG score.

For the HML factor, we do not see any clear tendencies. Only the small,
value weighted ESGC portfolio and the large, value weighted ESG portfolio
are positive and significant, which means that the good portfolio is more

exposed towards high value stocks.

Lastly, the Carhart model is augmented with a momentum factor, which

shows no significance in any of the regressions.

Again, the Durbin-Watson statistics on the value weighted ESGC portfo-
lios show that the first differencing led to a strong negative autocorrelation.
After using the Cochrane-Orcutt transformation, we end up with inconclusive

Durbin-Watson statistics.
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6.3 Fama-French five-factor model

Table 5
Results from the Fama-French five-factor model, quartile portfolios
ESGC score ESG score
Equally weighted Value weighted Equally weighted Value weighted
Parameter Estimate t-stat Estimate t-stat Estimate t-stat Estimate t-stat
Intercept —0.025 —-0.21 —0.042 —-0.39 —0.481%*%* 327 —0.485%**  —2.65
MRKT-rf —0.082%** 2,78 —-0.024 —-0.97 0.065* 1.86 0.005 0.13
SMB —0.026 —0.41 0.133*  1.94 —0.273%**  —3.14 —0.379%*%*  —3.70
HML 0.029 0.30 0.153 1.50 0.068 0.74 0.156 1.32
RMW 0.163 1.30 0.063 0.46 —0.011 —0.08 —0.038 —0.22
CMA 0.070 0.67 —0.014 —0.12 0.152 1.05 0.072 0.40
N 155 154 156 156
R-squared(%) 16.28 5.49 13.42 15.06
Original DW 1.894 2.934
Transf. DW 2.000 2.270
Results from the Fama-French five-factor model, decile portfolios
ESGC score ESG score
Equally weighted Value weighted Equally weighted Value weighted
Parameter Estimate t-stat Estimate t-stat Estimate t-stat Estimate t-stat
Intercept —0.226 —1.19 0.124 0.76 —0.321%%  —2.40 —0.397%%  —2.12
MRKT-rf —0.128%*  —2.06 —0.003 —0.07 0.098** 2.53 0.041 0.95
SMB —0.104 —0.92 —0.166 —1.51 —0.439%**  —4.25 —0.488*** —3.99
HML 0.023 0.10 0.228 1.51 0.100 0.83 0.093 0.54
RMW 0.343 1.52 —-0.157 —0.77 0.060 0.35 0.109 0.45
CMA 0.150 0.67 —0.093 —0.49 —0.013 —0.10 —0.085 —0.49
N 156 154 155 155
R-squared(%) 17.27 11.17 17.66 12.23
Original DW 3.263 2.650 2.608
Transf. DW 2.287 1.946 1.972
* p<0.10, **p<0.05, ***p<0.01

This table provides the results from the Fama-French five-factor model. The dependent variables are
the excess return of four monthly rebalancing long-short portfolios that mimic long good ESG and short
bad ESG, zero investment. The first table shows the portfolios picked on top/bottom quartiles ESG
performance, and the second table shows the portfolios picked on top/bottom deciles. On the left side
of the table, the scores are based on ESGC, and on the right side, they are based on ESG. Finally, the
analysis covers both equally and value weighted portfolios. The variable MRKT-rf is the value weighted
market return less the risk free rate, the SMB factor captures the portfolios’ exposure to small cap stocks,
the HML factor captures the portfolios’ exposure to high book-to-market value firms. The RMW factor
captures the portfolios’ exposure to firms with robust profitability, the coefficient picks up the difference
in exposure between the good and the bad portfolio. The CMA factor captures the portfolios’ exposure to
firms with a conservative investment strategy, the coefficient picks up the difference in exposure between
the good and the bad portfolio. Finally, the intercept captures the difference in abnormal return of the
portfolios. We estimated the model with monthly data from 2005-2017.
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Based on ESG scores, this model also provides clear evidence of a higher ab-
normal return among the bad portfolios. Monthly about 0.5% higher for the
large portfolio and 0.3-0.4% higher for the small portfolio. All four intercepts
are significant. In line with the previous models, none of the portfolios based

on ESGC score show any differences in abnormal returns.

Regarding the systematic risk, these results are the same as for the Carhart
model. When sorting on ESGC score, the equally weighted, bad portfolios
are more volatile than the good ones. For the ESG portfolios however, the
only significant coefficient is for the small, equally weighted portfolio, which
states that the good portfolio is more volatile. All other coefficients are in-

significant.

The SMB factor coefficient is still unambiguous in sign and magnitude. There
is no difference in the exposure to size between the good and the bad port-
folios, when sorted on ESGC score. On the other hand, the bad portfolios
have a higher exposure to small cap stocks than the good portfolios, when

sorted on ESG score.

Neither the HML factor, the RMW factor, nor the CMA factor have any

significant coefficients in the five-factor model.

Again, the Durbin-Watson statistics on the value weighted ESGC portfo-
lios show that the first differencing led to a strong negative autocorrelation.
After using the Cochrane-Orcutt transformation, we end up with inconclusive

Durbin-Watson statistics.
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6.4 Fama-French five-factor model with momentum

Table 6
Results from the Fama-French five-factor model with momentum, quartile portfolios
ESGC score ESG score
Equally weighted Value weighted Equally weighted Value weighted
Parameter Estimate t-stat Estimate t-stat Estimate t-stat Estimate t-stat
Intercept —0.070 —0.53 —0.016 —0.14 —0.497*%**  —3.16 —0.472%*%  —2.42
MRKT-rf —0.076*%*%*  —3.09 —0.027 —1.08 0.067* 1.92 0.004 0.08
SMB —0.041 —0.64 0.143**  2.07 —0.279%*%*%  —3.17 —0.375%*%*  —3.62
HML 0.092 1.28 0.116 1.09 0.091 0.88 0.138 1.18
RMW 0.141 1.07 0.062 0.45 —0.018 —0.14 —0.032 —0.19
CMA 0.005 0.05 0.027 0.23 0.128 0.83 0.092 0.49
MOM 0.080 1.22 —0.039 —0.87 0.029 0.56 —0.022 —0.36
N 155 154 156 156
R-squared(%) 19.15 6.25 13.67 15.16
Original DW 1.893 2.937
Transf. DW 1.998 2.266

Results from the Fama-French five-factor model

with momentum, decile portfolios

ESGC score ESG score
Equally weighted Value weighted Equally weighted Value weighted
Parameter Estimate t-stat Estimate t-stat Estimate t-stat Estimate t-stat
Intercept —0.352 —1.55 0.159 0.89 —0.303%*  —2.05 —0.379* —-1.91
MRKT-rf —0.108%* —2.41 —0.007 —0.18 0.095** 2.42 0.039 0.90
SMB —0.148 —1.20 —0.153 —1.39 —0.434%**  —4.09 —0.482%** —3.91
HML 0.177 1.42 0.176 1.09 0.075 0.59 0.068 0.36
RMW 0.280 1.18 —0.158 —0.79 0.061 0.36 0.111 0.46
CMA —0.023 —0.15 —0.037 —0.18 0.014 0.09 —0.057 —-0.31
MOM 0.214 1.39 —0.054 —0.73 —0.027 —0.43 —0.028 —0.42
N 155 154 155 155
R-squared (%) 24.34 11.85 17.9 12.39
Original DW 2.062 3.263 2.651 2.610
Transf. DW 1.993 2.297 1.953 1.976
*p<0.10, ** p<0.05, *** p<0.01

This table provides the results from the Fama-French five-factor model with momentum. The dependent
variables are the excess return of four monthly rebalancing long-short portfolios that mimic long good ESG
and short bad ESG. The first table shows the portfolios picked on top/bottom quartiles ESG performance,
and the second table shows the portfolios picked on top/bottom deciles. On the left side of the table,
the scores are based on combined score, and on the right side, they are based on ESG score. Finally, the
analysis covers both equally and value weighted portfolios. The variable MRKT-rf is the value weighted
market return less the risk free rate, the SMB factor captures the portfolios‘ exposure to small cap stocks,
the HML factor captures the portfolios‘ exposure to high market-to-book value firms, the RMW factor
captures the portfolios‘ exposure to firms with robust profitability, the CMA factor captures the portfolios
exposure to firms with a conservative investment strategy, and the MOM factor captures the portfolios
exposure to previous winners and losers. Finally, the intercept captures the difference in abnormal return
of the portfolios. We estimated the model with monthly data from 2005-2017.
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The Fama-French five-factor model with momentum is the last model we
are running, and it does not differ much from the previous models. All the
portfolios sorted on ESG score, except the small, value weighted portfolio,
show higher abnormal return among the bad portfolios. About 0.5% monthly
for the large portfolios and 0.3% for the small, equally weighted portfolio.
The intercepts for the ESGC portfolios show no differences in the abnormal

returns.

The systematic risk factor shows that when sorted on ESGC score, the
equally weighted, bad portfolios are more volatile than the good portfolios.
When sorted on ESG score, the small, equally weighted portfolio shows the

opposite, namely that the good portfolio is more volatile.

The SMB factor coefficients follow the same pattern as for the rest of the
models. The large, value weighted portfolios state that the good portfolios
are more exposed to small cap stocks, when sorted on ESGC score. On the
other hand, the bad portfolios have unambiguously higher exposure to small

cap stocks than the good portfolios, when sorted on ESG score.

None of the remeaining variables are significant in this model.

As for the previous models, the Durbin-Watson statistics on the value weighted
ESGC portfolios show that the first differencing led to a strong negative au-

tocorrelation. After using the Cochrane-Orcutt transformation, we end up

with inconclusive Durbin-Watson statistics.
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6.5 Results with yearly rebalancing

In the table below, we have assembled the intercepts from the 32 regressions

with yearly rebalancing portfolioﬁ

Table 7
Intercepts from yearly rebalancing portfolios
ESGC score ESG score
Equally weighted Value weighted Equally weighted Value weighted

Model Large Small Large  Small Large Small Large Small
3 factor 0.026 -0.175 -0.024  0.047 -0.478%**  _(0.383*** -0.483%F*  _(0.413***
Carhart -0.039 -0.349 -0.002 0.101 -0.512%*%*  _0.366*** -0.476%* -0.397**
5 factor -0.050 -0.301 -0.016  0.173 -0.483%**  _(.439%** -0.468** -0.480**
5 factor+mom  -0.096  -0.432** 0.005 0.209 -0.502%*%*  .(0.427*** -0.459** -0.471%*

*p<0.10, **p<0.05 **p<0.01

This table presents the intercepts from the regressions with yearly rebalancing portfolios.

As we can see from the table, the sign and magnitude of the intercepts do not
weaken when we rebalance the portfolios yearly instead of monthly. When we
sort companies on ESG score, the monthly abnormal returns are still about
0.5% higher for the large, bad portfolios. The difference is smaller and more
varying for the small portfolios, but still significant. As for the portfolios
sorted on ESGC score, the results are still mostly insignificant. The only
exception is for the small, equally weighted portfolio estimated by the five-
factor model with momentum, whereas the bad portfolio again outperforms

the good.

2The full regression output can be found under [Output tables, yearly rebalancing in

the appendix
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7 Discussion

This thesis attempts to answer whether companies with good ESG perfor-
mance perform different in the stock market than those with bad ESG per-
formance. We study a selection of 401 companies from the European index,
STOXX Europe 600, and from this selection, we have sorted out eight portfo-
lios, four monthly rebalanced on the basis of ESG score and four rebalanced
on the basis of ESGC scorﬂ. To measure the difference in stock performance,
we compute the alphas of a long-short zero investment strategy which is long
the good portfolios and short the bad portfolios. We apply Fama-French
three-factor, four-factor (Carhart) and five-factor, with and without momen-
tum to account for potential differences in risk exposure between the port-
folios. In this section, we will discuss our most prominent findings, and in
the following table we have assembled the results from all the models with

monthly rebalancing portfolios.

Table 8
Overview all models
ESGC ESG

Equally weighted Value weighted Equally weighted Value weighted
Parameter  Large Small Large  Small Large Small Large Small
Intercept nnnn nnnn nnnn nnnn WWWW  WWWW WWWW  WWWI
MRKT-rf WWWW nwww nnnn nnnn nnnn bbbb nnnn nnnn
SMB nnnn nnnn nbnb nnnn WWWW — WWWW WWWW  WWWW
HML nnnn nnnn bnnn bbnn nnnn nnnn bbnn nnnn
RMW - -nn - -nn - -nn - -nn - -nn - -nn - -nn - -nn
CMA - -nn - -nn - -nn - -nn - -nn - -nn - -nn - -nn
MOM -n-n -n-n -n-n -n-n -n-n -n-n -n-n -n-n

In this table we have collected all the results from the models based on monthly rebalancing portfolios, to
provide a better visual overview of the results from the regressions. n = not significant (95%),

b = good is better, w = good is worse.* The letters are sorted in the way the models are presented in the
results section, thus the leftmost letter is the Fama-French three-factor model, followed by the Carhart
model, the five-factor model and finally the five-factor model with momentum.

*Note that the exposures to risk factors in asset pricing models are meant to explain the variation in
stock returns, and that positive(negative) coefficients do not necessarily mean better(worse), however, we

needed an intuitive and lucid way to present the results.

13Explanation for the ESG and the ESGC score is given in detail under the data section.
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7.1 Abnormal returns

We have shown that portfolios comprising stocks with low ESG score outper-
form portfolios comprising stocks with high ESG score. All portfolios give
the same unequivocal evidence. For the small portfolios the monthly differ-
ence is on average around 0.3-0.4% and for the large portfolios on average
around 0.5%.

The explanation for these differences may be framed in terms of those pro-
cesses and practices differentiating the two groups. In other words, those
practices that companies with high ESG score carry out to achieve a high
rating, and companies with a low score do not. Some of the practices such
as stakeholder engagement and measuring and reporting of nonfinancial per-
formance metrics are either added costs, or resources that could be spent
differently (Eccles et al. 2014). These costs may outweigh the benefit pro-
vided by being socially responsible, such as attracting better human capital,
or avoiding costly controversies. Furthermore, they may prevent an efficient
resource allocation, by making the company forgo valuable business oppor-

tunities that do not fit their sustainability profile.

The findings may also be explained by management focus (Eccles et al. 2014).
Managements and boards of high scoring ESG companies may be distracted
from the business’ main goal, increasing the profit. They may be focused on
sustainability rather than creating shareholder value, and perhaps confusing
the market as well. Time spent on sustainability issues is time that could be
spent on other key issues, and therefore indirectly destroy shareholder value.
Another explanation for the good portfolios” weaker stock performance may
be that they are increasing the risk, through creating expectations that can-
not be met. Satisfying stakeholders, might cause them to raise their demands,

which further can weaken a company’s ability to provide value to them.

Moreover, our findings challenge the arguments made by several articles in

the media lately. Based on resource slack theory, they have argued that good
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profitability allows companies to invest in ESG and therefore should expect
to see a link between ESG and CFP (e.g. Finansavisen, 2018). If this state-
ment is correct, we should not see a significantly lower stock performance for
companies with high ESG scores. To back it up, there is no impact on the
RMW risk factor, which indicates that there are no differences in the robust-
ness of the profitability. A counterargument can be made upon the fact that
it is costly to develop ESG and to improve an ESG score. However, since the
scores are calculated using a percentile rank methodology, it is reasonable to
assume that staying among the best requires continuous improvements and

costs.

Interestingly, the findings disappear completely if we account for ESG con-
troversies, i.e. when the portfolios are sorted on the basis of ESGC score. We
can explain this by the portfolios sorted on ESGC being more exposed to sys-
tematic risk, when equally weighted. This makes sense in the way that those
companies that most frequently get media attention fluctuate more than the
rest. We have seen that the stock composition in the portfolios sorted on
ESGC scores differs quite a lot from the ones sorted on ESG scores. There
is a higher turnover of stocks coming in and out of the portfolios as they
rebalance every month, which further indicates that the ESGC score is more
volatile. Since it does not follow the ESG scores, it might stipulate that all
companies are affected by controversies independently of their internal ESG

strategy.

7.2 Exposure to size

We also see a large significant difference in size when we sort the portfolios
on ESG score, i.e. the companies in the good portfolios are larger than the
companies in the bad portfolios. This suggests that it is the large companies
that embrace ESG, and not necessarily the most profitable. The findings
are also in line with previous research (e.g. Vermeir et al., 2005) and can
be explained with the argument that companies that manage values with a

high societal interest are consequently under more pressure from government,
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media and society expectations. A simultaneous effect of the media’s focus
on these companies is that they also get the most attention when something
is wrong. Hence, there may be a dissonance between the actual ESG com-
mitment of a company, and the amount of negative attention the company
receives in the media, which also can explain why the difference in size is

wiped out when companies are sorted on ESGC score.

7.3 Implications

Our findings imply that it can be costly to bet on ESG, and for investors
exclusively seeking shareholder value, a profitable strategy can oppositely be
to invest in companies with low ESG score. On the other hand, the trading
costs of such a strategy might absorb the profits. For this purpose, the yearly
rebalancing portfolios might illustrate a more realistic trading strategyﬂ
even though also this will generate trading costs as well as holding costs for
the short positions. To formulate a strategy on the basis of the ESGC score
is harder since ESG controversies seem to hurt stocks more randomly. With
that being said, this research must not be mistaken for a concrete trading
recommendation. We apply a long-short zero investment strategy to asses the
difference in stock performance between the good and bad ESG performers

and address ESG as a possible risk factor.

The intercepts are shown in table [7] under the results section, full output tables are

available under |Output tables, yearly rebalancing| in the appendix.
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8 Conclusion

The main purpose of this study is to compare the difference in stock per-
formance between companies with good and bad ESG performance. Our
results produce evident material that stocks with low ESG score outperform
stocks with high ESG score. The finding contradicts our hypothesis as well
as the majority of previous research on sustainable stock performance. Our
results are relevant for anyone seeking a sustainable investment, especially
in Europe, and imply that it can be costly to bet on ESG. For investors ex-
clusively seeking shareholder value, a profitable strategy may oppositely be
to bet against ESG. The question arising from these findings is whether the
results are robust for alternative measurements, for example based on assess-
ments from other rating agencies, or through alternative ways of measuring

financial performance, e.g. through accounting measures.

Moreover, we find that the differences disappear as soon as we account for
ESG controversies, i.e. compare the differences in stock performance between
companies with high and low ESGC scores. Not only does the ESGC score
exhibit a much more volatile behaviour than the ESG score, which makes it
less useful for investors, but our discussion presents arguments for the disso-
nance between the actual ESG commitment of a company and the amount

of negative attention from media and society.

Due to the difference in findings associated with the different scores, it is
difficult to make any clear conclusion. What becomes clear however, is that
we do not see a positive relationship between ESG and stock performance
for the STOXX 600 Europe, using Thomson Reuters ESG Scores. Moreover,
we believe that ESG represents an unaccounted for risk, and that the GMB

factor belongs in future asset pricing models.
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9 Appendix

9.1 Model testing

Breusch-Pagan test for homoscedasticity

Table 9
Test for Homoscedasticity large portfolios
ESGC ESG

Equally weighted Value weighted Equally weighted Value weighted
Models F-stat  P-value F-stat  P-value F-stat  P-value F P-value
Three-factor 7.73 0.000 2.34 0.076 4.38 0.006 5.74 0.001
Carhart 7.71 0.000 0.99 0.414 4.34 0.002 5.93 0.000
Five-factor 5.63 0.000 2.14 0.064 2.34 0.044 3.21 0.009
Five-factor + mom 6.13 0.000 1.58 0.156 3.06 0.008 3.95 0.001

This table shows the results of the Breusch-Pagan test for heteroscedasticity, covering the portfolios
constructed by the quartile top and bottom ESG-scores. Hg for this test is homoscedasticity. Hence, a
high P-value means we do not have a problem. As comes out clear from the table, it is safe to say that
most of the regressions has a heteroscedasticity problem. Accordingly we will run the regression with

robust standard errors.

Table 10
Test for homoscedasticity small portfolios
ESGC ESG

Equally weighted Value weighted Equally weighted Value weighted
Models F-stat  P-value F-stat  P-value F-stat  P-value F-stat  P-value
Three-factor 4.93 0.003 0.87 0.459 0.85 0.469 2.16 0.095
Carhart 10.73 0.000 1.32 0.264 2.46 0.048 2.61 0.038
Five-factor 4.35 0.001 0.73 0.602 0.54 0.744 1.01 0.414
Five-factor + mom 8.62 0.000 1.00 0.424 1.60 0.151 1.48 0.188

This table shows the results of the Breusch-Pagan test for heteroscedasticity, covering the portfolios
constructed by the 10th percentile top and bottom ESG-scores. Hj for this test is homoscedasticity.
Hence, a high P-value means we do not have a problem. As comes out clear from the table, it is safe to
say that most of the regressions has a heteroscedasticity problem. Accordingly we will run the regression

with robust standard errors.
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Breusch-Godfrey test for autocorrelation

Table 11
Test for Autocorrelation large portfolios
ESGC ESG

Equally weighted Value weighted Equally weighted Value weighted
Models Chi2 P-value Chi2 P-value Chi2 P-value Chi2 P-value
Three-factor 20.086 0.066 52.186 0.000 15.570 0.212 18.559 0.100
Carhart 21.412 0.045 53.675 0.000 15.972 0.193 18.543 0.100
Five-factor 24.423 0.018 41.448 0.000 16.428 0.172 19.358 0.080
Five-factor + mom  24.967 0.015 41.421 0.000 16.621 0.164 19.375 0.080

This table shows the results from the Breauch-Godfrey test for autocorrelation, covering the large port-
folios. Hy for this test is that there is no autocorrelation present in the regression. Hence, if we obtain
a large Chi-value and low P-value, we have a problem. In this test it is very clear that many of the
regressions have a problem with autocorrelation, hence we will use Cochrane-Orcutt estimates for these
regressions. Under the value weighted ESGC portfolios, we can see that taking the first difference of the
dependent variable has led to strong negative autocorrelation. Since we use monthly data, we have used
12 lags for the test.

Table 12
Test for Autocorrelation small portfolios
ESGC ESG

Equally weighted Value weighted Equally weighted Value weighted
Models Chi2 P-value Chi2 P-value Chi2 P-value Chi2 P-value
Three-factor 12.693 0.392 77.136 0.000 32.734 0.001 33.358 0.001
Carhart 18.865 0.092 79.211 0.000 32.776 0.001 33.398 0.001
Five-factor 16.277 0.179 76.534 0.000 30.990 0.002 31.279 0.002
Five-factor + mom  24.875 0.015 77.763 0.000 31.004 0.002 31.244 0.002

This table shows the results from the Breauch-Godfrey test for autocorrelation, covering the small port-
folios. Hg for this test is that there is no autocorrelation present in the regression. Hence, if we obtain a
large Chi-value and low P-value, we have a problem. In this test it is very clear that most of the regressions
have a problem with autocorrelation, hence we will use Cochrane-Orcutt estimates for these regressions.
Under the value weighted ESGC portfolios, we can see that taking the first difference of the dependent
variable has led to strong negative autocorrelation. Since we use monthly data, we have used 12 lags for
the test.
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Augmented Dickey-Fuller test for stationarity

Table 13
Test for stationarity
ESGC ESG

Equally weighted Value weighted Equally weighted Value weighted
Parameters Z (t) P-value Z (t)  P-value Z (t) P-value Z (t)  P-value
GMB large -4.073 0.001 -2.705 0.073 -13.577 0.000 -3.261 0.017
GMB small -5.955 0.000 -2.835 0.053 -2.934 0.042 -3.732 0.004
GMB large 1. diff -5.475 0.000
GMB small 1. diff -5.582 0.000
Parameters Z (t) P-value
MRKT-RF -3.457 0.009
SMB -3.603 0.006
HML -2.919 0.043
RMW -6.013 0.000
CMA -4.051 0.001
MOM -4.960 0.000

This table shows the results of the Augmented Dickey-Fuller test for Stationarity for all the dependent
and independent variables used in the thesis. The Hp for this test is that there is a unit root, i.e. non-
stationarity. Hence, a small |Z(¢)| means we have a problem. As shown in the table, the return of both
long-short portfolios under the value weighted ESGC sorting, fall under the Hp of a unit root, i.e. non-
stationarity. We have transformed the variables by taking the first difference, and according to the the

clear rejection of Hp, the variables are now stationary and can be used in OLS regression.
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9.2 ESG controversies measures

Table 14

List of all controversy measures that make up the ESG Controversy Category Score

Category Label (1) Description (d)

Community Anti-Competition Controversy Number of controversies published in the media linked to
anti-competitive behavior (e.g., antitrust and monopoly),
price-fixing or kickbacks.

Community Business Ethics Controversies Number of controversies published in the media linked to
business ethics in general, political contributions or bribery
and corruption.

Community Intellectual Property Contro- Number of controversies published in the media linked to

versies patents and intellectual property infringements.

Community Critical Countries Controver- Number of controversies published in the media linked to

sies activities in critical, undemocratic countries that do not re-
spect fundamental human rights principles.

Community Public Health Controversies Number of controversies published in the media linked to
public health or industrial accidents harming the health and
safety of third parties (non-employees and non-customers).

Community Tax Fraud Controversies Number of controversies published in the media linked to

tax fraud, parallel imports or money laundering.

Human Rights

Child Labor Controversies

Number of controversies published in the media linked to

use of child labor issues.

Human Rights

Human Rights Controversies

Number of controversies published in the media linked to

human rights issues.

Management

Mgt Compensation Controver-

sies Count

Number of controversies published in the media linked to

high executive or board compensation.

Product Responsibility

Consumer Controversies

Number of controversies published in the media linked to
consumer complaints or dissatisfaction directly linked to the

company’s products or services.

Product Responsibility

Controversies Customer Health
& Safety

Number of controversies published in the media linked to
customer health & safety.

Product Responsibility

Controversies Privacy

Number of controversies published in the media linked to

employee or customer privacy and integrity.

Product Responsibility

Controversies Product Access

Number of controversies published in the media linked to

product access.

Product Responsibility

Number of controversies published in the media linked to
the company’s marketing practices, such as over-marketing

of unhealthy food to vulnerable consumers.

Product Responsibility

Controversies Responsible
Marketing

Controversies Responsible
R&D

Number of controversies published in the media linked to
responsible R&D.

Resource Use

Environmental Controversies

Number of controversies related to the environmental im-
pact of the company’s operations on natural resources or
local communities.

Shareholders Accounting Controversies Number of controversies published in the media linked to
Count aggressive or non-transparent accounting issues.
Shareholders Insider Dealings Controversies Number of controversies published in the media linked to
Count insider dealings and other share price manipulations.
Shareholders Shareholder Rights Controver- Number of controversies linked to shareholder rights in-
sies Count fringements published in the media
‘Workforce Diversity and  Opportunity Number of controversies published in the media linked to
Controversies workforce diversity and opportunity (e.g., wages, promo-
tion, discrimination and harassment).
‘Workforce Employee Health & Safety Number of controversies published in the media linked to
Controversies workforce health and safety.
‘Workforce Condition Wages or Working Number of controversies published in the media linked to the
Condition Controversies Count company’s relations with employees or relating to wages or
wage disputes.
‘Workforce Management Departures Has an important executive management team member or a

key team member announced a voluntary departure (other

than for retirement) or been ousted?
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9.3 Output tables, yearly rebalancing

Fama-French three-factor model

Table 15
Results from the Fama-French three-factor model, quartile portfolios
ESGC score ESG score
Equally weighted Value weighted Equally weighted Value weighted
Parameter Estimate t-stat Estimate t-stat Estimate t-stat Estimate t-stat
Intercept 0.026 0.25 —0.024 —0.28 —0.478%*%* 3,43 —0.483%**  —2.86
MRKT-rf —0.071%% —2.17 —0.014 —0.64 0.050 1.37 —0.011 —0.25
SMB —0.061 —1.08 0.131%* 2.01 —0.278%*%* 334 —0.374%*%*  —3.84
HML —0.076 —1.42 0.072 1.35 0.108%* 1.66 0.189***  2.67
N 156 154 156 156
R-squared (%) 14.03 3.78 11.37 14.16
Original DW 3.059
Transf. DW 2.331

Results from the Fama-French three-factor model, decile portfolios

ESGC score ESG score
Equally weighted Value weighted Equally weighted Value weighted
Parameter Estimate t-stat Estimate t-stat Estimate t-stat Estimate t-stat
Intercept —0.175 —0.92 0.047 0.37 —0.383%*%* _3.35 —0.413%%*  —2.64
MRKT-rf —-0.117 —1.61 0.011 0.28 0.100***  2.73 0.042 0.96
SMB —0.120 —1.09 —0.131 —1.27 —0.378%**  —4.06 —0.451%*%*  —3.93
HML —0.153 —1.36 0.310***  3.79 0.091 1.21 0.013 0.15
N 156 154 155 155
R-squared (%) 13.58 11.8 16.9 10.23
Original DW 3.301 2.701 2.573
Transf. DW 2.322 1.932 1.985

*p<0.10, ** p<0.05, ***p<0.01

This table provides the results from the Fama-French Three-factor model. The dependent variables are
the excess return of four yearly rebalancing long-short portolios that mimics long good ESG and short
bad ESG, zero investment. The first table shows the portfolios picked on top/bottom quartiles ESG
performance, and the second table shows the portfolios picked on top/bottom deciles. On the left side
of the tables, the scores are based on ESGC, and on the right side, they are based on ESG. Finally, the
analysis covers both equally and value weighted portfolios. The variable MRKT-rf is the value weighted
market return less the risk free rate, the coefficient picks up the difference in market 3 between the good
and the bad portfolio. The SMB factor captures the portfolios exposure to small cap stocks, the coefficient
picks up the difference in exposure between the good and the bad portfolio. The HML factor captures the
portfolios exposure to high book-to-market value firms, the coefficient picks up the difference in exposure
between the good and the bad portfolio. Finally, the intercept captures the difference in abnormal return
of the portfolios. We estimated the model with monthly data from 2005-2017.
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Carhart model

Table 16
Results from the Carhart model, quartile portfolios
ESGC score ESG score
Equally weighted Value weighted Equally weighted Value weighted
Parameter Estimate t-stat Estimate t-stat Estimate t-stat Estimate t-stat
Intercept —0.038 —-0.30 —0.002 —0.02 —0.512%%*  —3.30 —0.476%%  —2.53
MRKT-rf —0.061** —2.50 —0.019 —0.85 0.056 1.53 —0.013 —0.27
SMB —0.068 —1.14 0.134** 2.05 —0.281*%** —3.36 —0.374%*%*  —3.83
HML —0.016 —0.32 0.051 0.91 0.140* 1.87 0.183** 2.41
MOM 0.080 1.23 —0.029 —0.86 0.042 0.86 —0.009 —0.14
N 156 154 156 156
R-squared (%) 17.44 4.29 11.98 14.18
Original DW 3.063
Transf. DW 2.327
Results from the Carhart model, decile portfolios
ESGC score ESG score
Equally weighted Value weighted Equally weighted Value weighted
Parameter Estimate t-stat Estimate t-stat Estimate t-stat Estimate t-stat
Intercept —0.349 —1.39 0.101 0.68 —0.366%** —2.71 —0.397%%  —2.28
MRKT-rf —0.089* —1.79 —0.002 —0.05 0.097**%* 267 0.038 0.89
SMB —0.137 —1.16 —0.124 —-1.19 —0.376%F*  —4.04 —0.449%**  —3.91
HML 0.012 0.13 0.260***  2.90 0.076 0.86 —0.002 —0.02
MOM 0.219 1.48 —0.069 —1.02 —0.021 —0.36 —0.021 —0.34
N 156 154 155 155
R-squared (%) 21.68 13.08 17.07 10.33
Original DW 3.306 2.701 2.575
Transf. DW 2.332 1.937 1.988

*p<0.10, ** p<0.05, ***p<0.01

This table provides the results from the Carhart model. The dependent variables are the excess return
of four yearly rebalancing long-short portolios that mimics long good ESG and short bad ESG, zero
investment. The first table shows the portfolios picked on top/bottom quartiles ESG performance, and
the second table shows the portfolios picked on top/bottom deciles. On the left side of the tables, the scores
are based on ESGC, and on the right side, they are based on ESG. Finally, the analysis covers both equally
and value weighted portfolios. The variable MRKT-rf is the value weighted market return less the risk free
rate, the SMB factor captures the portfolios exposure to small cap stocks and the HML factor captures the
portfolios exposure to high book-to-market value firms. The MOM factor captures the portfolios exposure
to previous winners or losers, i.e. the momentum, the coefficient picks up the difference in exposure
between the good and the bad portfolio. Finally, the intercept captures the difference in abnormal return
of the portfolios. We estimated the model with monthly data from 2005-2017.
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Fama-French five-factor model

Table 17
Results from the Fama-French five-factor model, quartile portfolios
ESGC score ESG score
Equally weighted Value weighted Equally weighted Value weighted
Parameter Estimate t-stat Estimate t-stat Estimate t-stat Estimate t-stat
Intercept —0.050 —0.45 —0.016 —0.15 —0.483%** 315 —0.468%*%  —2.46
MRKT-rf —0.069*%* —2.37 —0.015 —0.63 0.057 1.58 —0.008 —0.18
SMB —0.037 —0.65 0.128*%  1.93 —0.267*%*  —2.90 —0.373%** _3.55
HML 0.004 0.04 0.063 0.62 0.073 0.78 0.149 1.25
RMW 0.176 1.38 —0.019 —-0.14 —0.025 —-0.19 —0.056 —0.32
CMA 0.055 0.54 —0.006 —0.05 0.106 0.71 0.051 0.27
N 156 154 156 156
R-squared (%) 15.48 3.8 11.96 14.31
Original DW 3.004
Transf. DW 2.333
Results from the Fama-French five-factor model, decile portfolios
ESGC score ESG score
Equally weighted Value weighted Equally weighted Value weighted
Parameter Estimate t-stat Estimate t-stat Estimate t-stat Estimate t-stat
Intercept —0.301 —1.62 0.173 1.09 —0.439%*%*  —3.38 —0.480*%*  —2.51
MRKT-rf —0.112%  —1.77 —0.001 —0.03 0.096** 2.52 0.035 0.80
SMB —0.077 —0.69 —0.182*% —1.72 —0.364***  —3.70 —0.436%**  —3.60
HML —0.031 —0.14 0.198 1.34 0.180 1.56 0.127 0.74
RMW 0.283 1.23 —-0.272 —1.39 0.156 0.94 0.192 0.79
CMA 0.122 0.56 —0.153 —0.79 —0.030 —0.24 —0.056 —0.33
N 156 154 155 155
R-squared (%) 14.92 13.99 17.45 10.79
Original DW 3.299 2.682 2.551
Transf. DW 2.332 1.929 1.984
* p<0.10, ** p<0.05, ***p<0.01

This table provides the results from the Fama-French five-factor model. The dependent variables are
the excess return of four yearly rebalancing long-short portolios that mimics long good ESG and short
bad ESG, zero investment. The first table shows the portfolios picked on top/bottom quartiles ESG
performance, and the second table shows the portfolios picked on top/bottom deciles. On the left side
of the table, the scores are based on ESGC, and on the right side, they are based on ESG. Finally, the
analysis covers both equally and value weighted portfolios. The variable MRKT-rf is the value weighted
market return less the risk free rate, the SMB factor captures the portfolios exposure to small cap stocks,
the HML factor captures the portfolios exposure to high book-to-market value firms. The RMW factor
captures the portfolios’ exposure to firms with robust profitability, the coefficient picks up the difference
in exposure between the good and the bad portfolio. The CMA factor captures the portfolios’ exposure to
firms with a conservative investment strategy, the coefficient picks up the difference in exposure between
the good and the bad portfolio. Finally, the intercept captures the difference in abnormal return of the
portfolios. We estimated the model with monthly data from 2005-2017.
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Fama-French five-factor model with momentum

Table 18
Results from the Fama-French five-factor model with momentum, quartile portfolios
ESGC score ESG score
Equally weighted Value weighted Equally weighted Value weighted
Parameter Estimate t-stat Estimate t-stat Estimate t-stat Estimate t-stat
Intercept —0.096 —0.76 0.005 0.05 —0.502%**  —3.06 —0.459*%*  —2.26
MRKT-rf —0.063%**  —2.64 —0.017 —0.73 0.060* 1.66 —0.009 —0.20
SMB —0.054 —0.90 0.136**  2.05 —0.274%%*%  —2.96 —0.370%** —3.50
HML 0.068 0.95 0.032 0.29 0.099 0.97 0.136 1.13
RMW 0.156 1.16 —0.019 —0.14 —0.033 —0.26 —0.052 —0.29
CMA —0.013 —0.17 0.028 0.23 0.078 0.50 0.065 0.34
MOM 0.079 1.15 —0.033 —0.86 0.033 0.65 —0.016 —0.26
N 156 154 156 156
R-squared (%) 18.49 4.37 12.29 14.36
Original DW 3.004
Transf. DW 2.327
Results from the Fama-French five-factor model with momentum, decile portfolios
ESGC score ESG score
Equally weighted Value weighted Equally weighted Value weighted
Parameter Estimate t-stat Estimate t-stat Estimate t-stat Estimate t-stat
Intercept —0.432% —1.89 0.209 1.20 —0.427%F%  —2.094 —0.471%%  —2.30
MRKT-rf —0.094* —1.94 —0.006 —0.15 0.095** 2.48 0.034 0.77
SMB —0.124 —1.05 —0.169 —1.58 —0.360*** —3.59 —0.433%**  _3.56
HML 0.149 1.17 0.144 0.92 0.162 1.31 0.113 0.61
RMW 0.226 0.94 —-0.273 —1.42 0.157 0.95 0.194 0.79
CMA —0.069 —0.49 —0.094 —0.46 —0.011 —0.08 —0.041 —0.22
MOM 0.224 1.46 —0.057 —-0.77 —0.020 —0.32 —0.016 —0.24
N 156 154 155 155
R-squared (%) 22.51 14.74 17.57 10.84
Original DW 3.299 2.682 2.552
Transf. DW 2.344 1.934 1.986

* p<0.10, ** p<0.05, *** p<0.01

This table provides the results from the Fama-French five-factor model with momentum. The dependent
variables are the excess return of four yearly rebalancing long-short portolios that mimics long good ESG
and short bad ESG. The first table shows the portfolios picked on top/bottom quartiles ESG performance,
and the second table shows the portfolios picked on top/bottom deciles. On the left side of the table,
the scores are based on combined score, and on the right side, they are based on ESG score. Finally, the
analysis covers both equally and value weighted portfolios. The variable MRKT-rf is the value weighted
market return less the risk free rate, the SMB factor captures the portfolios exposure to small cap stocks,
the HML factor captures the portfolios exposure to high market-to-book value firms, the RMW factor
captures the portfolios exposure to firms with robust profitability, the CMA factor captures the portfolios
exposure to firms with a conservative investment strategy, and the MOM factor captures the portfolios
exposure to previous winners and losers. Finally, the intercept captures the difference in abnormal return
of the portfolios. We estimated the model with monthly data from 2005-2017.
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9.4 Other tables

Portfolio assessment

Table 19
Average turnover of stocks in portfolios (%)
Small Large
Good Bad Good Bad
ESGC ESG ESGC ESG ESGC ESG ESGC ESG Average diff (%)
One-year 57.87 36.97 60.39 32.90 44.36  26.94 48.46 23.54 77.66
Three-year 68.90 46.71 61.10 39.98 49.44 33.46 50.88 29.12 55.71

Number of unique stocks that enters the portfolios over the total time span

Small Large
Good Bad Good Bad
ESGC ESG ESGC ESG ESGC ESG ESGC ESG Average diff (%)

Unique stocks 189 131 193 127 292 234 326 217 42.82
Average score volatility (o)

ESG score 31.74

ESGC score 43.09

Diff (%) 35.77

This table illustrates the different behaviours of the portfolios based on ESG-rating and combined score.
The purpose is to provide relevant information about the portfolios that can contribute to increased
understanding of the results from the analysis. As comes clear from the table, the combined score is a lot
more volatile
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STOXX and Fama-French

Table 20

Fama-French STOXX 600 Europe

Austria
Belgium
Switzerland
Germany
Denmark
Spain
Finland
France

Great Britain
Greece

AN U N N N U N NN

Ireland
Italy
Netherlands
Norway

Portugal

AN U N U U U U U U U U N U U N N

Sweden
Poland

Luxembourg

AN NI U N N N AN

This table presents the markets that are included in the construction of the Fama-French risk factors as
well as the STOXX 600 Europe index. The small difference betseen the two confirms to a large extent

that the European Fama-French factors are well suited for the analysis we are running.
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