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Preface

This report is written as an independent work and constitutes last semester
of the master’s program in Financial economic at the Norwegian University
of Science and Technology (NTNU).

The choice of topic of this report comes from my personal curiosity and
interest for how increased focus on the environment will have an impact on
the financial market. Then it becomes natural for me with green finance as
the theme, although this segment is relatively new and there is less research
in this area yet. The purpose of this report is to find definitions of green
finance related to existing theory and then examine using ESG data on
companies that are defined as green actually are green. I will then use these
companies to find out if they are overpriced as a result of the esg score.

I want to get a deeper understanding of how environmental investment
aimed at companies has an impact on returns compared to companies that
are not defined as green, and see how this has an affect on a small
Norwegian economy compared to a larger economy such as the USA.

This master thesis is a final result after my two years study, this master’s
has been conducted at Norwegian University of Science and technology
(NTNU) during the spring semester 2020. This master’s is part of program
"Master of Science in Financial Economic" the topic "green finance" and
"green shares" comes after the big focus on green investment was observed
in media and between popular shareholders.

I would like to thank my supervisor Colin Green for his guidance
throughout the semester.

Trondheim, June 2020
Viktoria Jarska
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Abstract

Green finance and green stocks is today a relatively new phenomena where
we do not have a clear definition of what it is, or includes, attempts have
been made to define what green finance is. This master’s thesis will focus
on what the theory defines as green finance and what it entails. This thesis
will question whether companies some move focus to the environment and
sustainability will have an impact on the share price. Because when we
trade a share, we as an investor will own a part of the company, this means
I have to look at whether the company can be considered green or not. This
can be done by seeing if the company covers some of the ESG criteria or
is within the sectors that are considered "green" sectors in accordance with
the literature in the field. I will further use this in the thesis to determine
whether a share can be considered green. In the thesis I will go closer into
what the theory considers as green shares to see how much of the ESG criteria
these cover. In addition to this, I will later look at whether these shares are
overpriced in relation to the same shares in the same market, which is in
the Norwegian stock market. I will further analyze the share prices between
Norway and the USA to see if this green market behaves differently in the
USA. I want to take a closer look at whether there is a difference in return
between companies that are considered green in the USA and Norway. In
this thesis, data sets will be used for a period of five to ten year perspective.
Analyzes will then be made on the basis of this and investigations will be
carried out into whether investors consider green shares as high or low risk
products. I will use data from sectors like renewable energy, technology and
banking. Because it is these sectors that are defined as green in relation to
the theory. In the conclusion, it has been concluded how a green share can
be defined and if they are over priced or under priced. Because the theory
and analyzes can provide a basis for this.
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Sammendrag

Grønn finans og grønne aksjer er i dag relativt nye fenomener hvor vi ikke
har noen klar definisjon på hva det er eller inbefatter, men det er gjort
forsøk på å definere hva grønn finans er. Denne masteroppgaven vil gå litt
inn på hva teorien definerer som grønn finans og hva det innbefatter.
Oppgaven vil sette spørsmålstegn ved om selskaper som går over til å
fokusere på miljø og bærekraft vil ha innvirkning på aksjekursen. Fordi når
vi handler en aksje så vil vi som investor eie en del av en bedrift, dette vil si
at jeg må se på om bedriften kan anses som grønn. Det kan gjøres ved å se
om selskapet dekker noen av ESG-criteriene eller er innenfor de sektorene
som blir ansett som "grønne" sektorer i hendhold til literaturen på
området. Jeg vil videre bruke dette i oppgaven for å avgjøre om en aksje
kan anses som grønn.

i oppggaven vil jeg gå inn på det teorien anser som grønne aksjer for å så se
på hvor mye av ESG kriteriene disse dekker. Utover dette vil jeg da se
nærmere på om disse aksjene er overpriset i forhold til samme aksjer innen
for samme marked innad i det norske aksjemarkedet.

Jeg vil videre analysere aksjekursene mellom Norge og USA for å se om det
det grønne markedet oppfører seg annerledes i USA. Jeg vil se nærmere på
om det er en forskjell på avkastning mellom selskaper som blir ansett som
grønn i USA og Norge. I denne oppgaven vil det bli brukt datasasett for et
fem til ti års perspektiv. Det vil da bli foretatt analyser på bakgrunn av
dette og det vil bli foretatt undersøkelser på hvorvidt investorene anser
grønne aksjer som høy eller lav risikoprodukter.

Jeg kommer til å benytte meg av data fra sektorer innen fornybar energi,
teknologi og bank virksomhet. Fordi det er disse sektorene som blir definert
som grønne i hendhold til teorien.

i konklusjkonen er det kommet frem til hvordan en grønn aksje kan
defineres og om de er underpriset eller overpriset. Fordi teorien og
analysene kan gi grunnlag for dette.
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1 Introduction

1.1 Motivation

Before I started at my Master’s degree in financial economics at NTNU in
2018, there was already an increasing focus on the environmental challenges
we are facing today. In the context of these challenges, all countries that
signed the Paris Accord of 2015 are obliged to draw up national plans for
cutting greenhouse gas emissions. The plans should specify how large
emissions each country should cut and must be renewed every five years. [1]
The goal is that the average global temperature should not exceed
pre-industrial levels by more than 2 degrees, and preferably not more than
1,5. [1] In order to achieve this, the industry must also contribute.

Following the Paris Climate Agreement, companies are trying to figure out
how to position themselves to make profits by cutting emissions on current
projects and starting new projects that do not affect the environment. This
has led to so-called green projects. Companies that invests in green
projects are often considered "green" because they are a part of the "green
shift". Many companies want to put a "climate stamp" on their projects to
get government support for their projects [2]. Based on this, the question of
the concept greenwashing has arisen. This is a phenomenon that will be
examined more closely during this paper.

Furthermore, this has led to that the assets of these companies that focus
on green projects are being regarded as "green". Since the investors have
also started to focus more on sustainability investment, it will be natural
that the demand for such assets will increase. [3] For investors to be certain
that their assets truly are green, the finance companies have started to
assess green companies using the so-called ESG-criteria (Environment,
Sustainability, Governance).

On the basis that the media lately have talked about record high prices of
green stocks, indices, funds, and record high returns, [3] there have been
questions related to whether these assets are overpriced. In light of this
general challenge, this thesis investigates the following research questions:

• What is the formal definition(s) of green finance?

• Does improving a firm’s environmental performance result in a higher
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stock price?

• Is there a difference in green investment between Norway and USA?

1.2 Previous work

Little previous research has been conducted on green finance. Green finance
and green stocks constitute a new segment in the finance market. Because
of this, there is little previous work to refer to today. After many
conversations about green finance and green bonds with representatives of
the Oslo Stock Exchange, I have been told that the concept of green bonds
is very new on the market. Oslo Stock Exchange has a team of specialists
working in a project called "what is green" and they also have a team that
works within the green bond segment. Since this work is very new, so far,
little material has been posted so far on the "what is green" topic. For
green bonds, they are actively working to post information about this on
their website (oslobors.no).

A master’s thesis from 2019 concerns green bonds in the Norwegian and
Swedish market. The thesis studied whether there is a yield difference
between green bonds and conventional bonds from the same issuer, for the
Norwegian and the Swedish market. The study concluded with that green
bonds provide considerable benefits to issuers, that could justify the extra
cost and reporting, regardless of whether a marginal pricing difference exist.

In order to define green finance, the German Development institute tried to
define green finance by literature that try to define it [4]. These definitions
are very weak and this thesis conclude that these definitions vary
significantly.

Part I

Background

In this chapter I provide an overview of the impact the environmental chal-
lenges have on the financial market. The term "green finance" provides a
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description of how the environment, investment and the companies’ green
project initiative, are connected to finance. The term and the understand-
ing of green finance will be the backdrop for the green sectors I will use in
this analysis. Furthermore, I will consider proposals for definitions of green
finance based on literature and studies around the term to propose my own
definition of the therm. I will briefly explain the political impact of the
green industry upheaval. Further I will mention a little about the climate
challenges and future measurements associated with the USA and Norway.
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2 Introduction to the green financial market

The finance sector forms the backbone of an economy. It has a direct im-
pact on the country’s economic growth and development. However, in order
to achieve sustainability in economic growth the philosophy of environmen-
talism plays a very crucial role. Therefore, with increasing environmental
concerns both at the national and global level, it has become important for
the finance sector to be responsive to these environmental issues. This gave
rise to the concept of green finance, which is an innovation in the field of
finance. [5] The goal of green finance is to combine the world of finance and
business with environmentally friendly behavior. It is an arena for partici-
pants including individual and business consumers, producers, investors and
financial lenders. A difficulty is that, there does not currently exist a com-
monly accepted definition of green finance. Green finance can be expressed
differently depending on the participant’s perspective, which may, in turn
be influenced by financial incentives. Green finance emphasizes ecological
environmental benefits and pays attention to the environmental protection
industry. [6]

Green finance involves making investments in environmentally sustainable
products and projects which aim to reduce or avoid greenhouse gas emis-
sions, controlling industrial pollution, water sanitation, waste management
and overall biodiversity protection. It also includes green investments in
stocks, exchange traded funds and mutual funds of the companies whose
operations aim at improving the environment. [5]

To take a closer look at what green finance and investment includes, two
figures are provided. Figure 1 gives an insight into how green investment is
put together, while Figure 2 examines proposals for investment opportunities
in the green sector.
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Figure 1: What green finance comprises, figure adapted from Lindenberg [4]

Figure 1: shows that green finance comprise the financing of public and
private green investments in the following areas:

• Environmental goods and services such as water management or pro-
tection of biodiversity and landscape [4]

• Prevention, minimization and compensation of damage to the environ-
ment and to the climate such as energy efficiency or dams [4]

• The financing of public policies, which also includes operating costs,
that encourage the implementation of environmental and environmental-
damage mitigation and adaptation projects and initiatives such as feed-
in-tariffs for renewable energies. [4]

• Components of the financial system that deal specifically with green
investments, such as the green climate fund or financial instruments
for green investments. including their specific legal, economic and in-
stitutional framework conditions. [4]
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Figure 2: What green investments include investment in, figure adapted from
Lindenberg [4]

Figure 2: The circles on the right side show that green investments include
investments in water sanitation, industrial pollution control, waste processing
and recycling.

Meanwhile, the bubbles on the left side show the climate related investments
such as climate change adaptation, renewable energies, energy efficiency and
other climate change mitigation. However, the industry is not limited to only
these categories. [4]

These investments are related to financial assets such as equities, trading
traded funds, bonds, loans, and mutual funds, as mentioned earlier. The
bank’s role is to enable the development of project financing structures that
mobilize institutional investors in collaboration with markets. [7] Some of
the sectors in green bonds and loans include banks, energy, healthcare and
technology as shown in Figure 3.
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Figure 3: Green bond and loan issuance by sector [8]. Figure from
Bloomberg, IIF

Figure 3: This figure shows the biggest issuers of green bonds and loans.
These are France, Netherlands, China, U.S and Germany. From this figure it
is shown that Green bonds are issued most, followed by loans [8]. As seen, the
highest number of green loans is issued in the energy sector while most of the
green bonds are within public sector entities followed by utilities, banks and
non-bank financial [8]. The ones that are issued least often are technology,
health care and cons. Staple for these countries.

It appears that green financial products are more complex compared to other
financial products. This is because green assets, contrary to assets that
are not considered green, must be measured according to ESG criteria to
ensure investors that the assets they are buying are green. Some companies,
like for example KLP, have started to brand their assets with the Nordic
environmental label "Svanemerket" (The Swan) [9] [10]. This is done to
guarantee to their customers that the products they sell do not contain large
environmentally harmful carbon emissions or involve companies that have
ethical complication such as weapons or tobacco. This requires that the
finance company needs to search more in-depth on what each company is
producing. For example, when KLP issues an index fund for the customer,
they need to have information on every company in this index, what they
produce, whether they have an ESG score, and measure the carbon emission
for each company in the index fund. KLP also mentions that it is challenging
to get hold of good enough data on this type of company risk [9]. This shows
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that there are higher requirements and less historical data to measure from
green assets versus other assets.

This is based on the fact that green finance, unlike other financial incen-
tives, must also take into account environmental protection and environ-
mental concerns related to investment, projects and policy guidelines. Since
green finance does not have a clear definition, this presents challenges on
the company side, but also for the investor. On the corporate side, it can be
challenging to know what is an approved environmental project. For example
it can be challenging for the company to know how much carbon the project
is allowed to emit or what amount of social responsibility a company must
have in order to operate properly. [9] This is challenging in connection with
the fact that this is based on objectives, which means that the company must
try to interpret for themselves what makes a project green; what is the max-
imum tolerated emissions, and what is expected of social responsibility the
company should take. It can be difficult for the company to know the degree
of environmental friendliness and legislation it needs to include. Meanwhile,
the investor can face misunderstandings about what a green company entails
exactly.

Regarding the investor’s challenge related to misunderstandings about what
is a green company, as previously mentioned, the finance company KLP Ak-
sjeGlobal started a pilot project. They aim to conduct a climate risk analysis
of the investments in their fund. As a result, they can invest in shares that are
ranked highest in the environment, social responsibility, corporate governance
(ESG). This fund is based on a index and excludes sectors and companies
that violate these ESG criteria. The companies that score lowest on these
criteria involve fossil energy, tobacco, weapons and mining. The criteria are
applied to make it easier for the investor to invest in green financial assets [9].
In January 2015, the Oslo Stock Exchange was the first stock exchange in the
world with its own list of green bonds. The list was established to highlight
green investments. Oslo stock exchange categorises projects in renewable
energy, energy efficiency projects, sustainable waste management, sustain-
able land use, biodiversity conservation, clean transport, climate change or
climate adaptation as green [3].

In this thesis, these analysis tools have been used to create green portfolios
based on sectors within renewable energy, healthcare, biotechnology, tech-
nology and recycling. These portfolios are used to calculate and examine
whether green shares are overpriced. The examination will be based on re-
search and proposals of the definition of green sectors in literature.
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2.1 Definition of green finance in the literature

To find a suitable proposal for a definition of green finance, it is first im-
portant to understand what the word finance includes. The definition of the
term finance is explained below.

“Finance is the application of economic principles to decision-
making that involves the allocation of money under conditions of
uncertainty. Investors allocate their funds among financial assets
in order to accomplish their objectives, and businesses and gov-
ernments raise funds by issuing claims against themselves that are
invested. Finance provides the framework for making decisions as
to how those funds should be obtained and then invested. It is
the financial system that provides the platform by which funds are
transferred from those entities that have funds to invest to those
entities that need funds to invest.

The theoretical foundations for finance draw from the field of eco-
nomics and, for this reason, finance is often referred to as financial
economics.” [11]

As mentioned earlier, there does not exist a commonly accepted definition
of the term green finance. Some reasons may be that green finance can
be expressed differently depending on the participant. [6] Another compli-
cating matter is that many publications about green finance fail to include
a definition of the term. For instance, neither IFC (2013) nor Spratt and
Griffith-Jones (2013) try to define the term and the definition they propose
differ significantly. [4] Below, I present some attempts that have been made
to define green finance in existing research:

(1) "Green finance is a broad term that can refer to financial investments
flowing into sustainable development projects and initiatives, environmental
products, and policies that encourage the development of a more sustainable
economy. Green finance includes climate finance but is not limited to it. It
also refers to a wider range of other environmental objectives, for example
industrial pollution control, water sanitation, or biodiversity protection. Mit-
igation and adaptation green finance is specifically related to climate change
related activities: mitigation financial flows refer to investments in projects
and programs that contribute to reducing or avoiding greenhouse gas emis-
sion (GHGs) Whereas adaption financial flows refer to investments that con-
tribute to reducing vulnerability of goods and persons to the effects of climate
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change" [12] [5]

(2) “Green finance is a wider lens including more than investments and
defined by Bloomberg New Energy finance and others. Most important is
that it includes operational costs of green investments not included under the
definition of green investment. Most obviously, it would include costs such
as project preparation and land acquisition costs, both of which are not just
significant but can pose distinct financing challenges." [13] [4]

(3) “According to our definition, [“Green Finance”(] GF[)] comprises all
forms of investment or lending that take into account environmental impact
and enhance environmental sustainability. A key element of GF is sustain-
able investment and banking, where investment and lending decisions are
taken on the basis of environmental screening and risk assessment to meet
environmental sustainability standards” [14] [4]

These are three very different proposals on green finance. The first definition
thoroughly explores the extent of environmental damage limitation related
to industrial activity. However, it does not mention the economic risk linked
to green investment or the impact of economic growth on companies [7]. This
is essential for companies in order to stabilize equity. Stable equity for the
company is, in turn, important in order to achieve growth and to have the
ability to spread risk [15]. The latter two definitions focus more on the cost of
green investment and the financial challenges associated with green projects.
The latter two definitions have less focus on damage mitigation and instead
focus more on climate change impact and sustainability related to financing
according to proposals for definition (1) and (2).

(4) “For the banking sector, green finance is defined as financial products
and services, under the consideration of environmental factors throughout the
lending decision making, ex-post monitoring and risk management processes,
provide to promote environmentally responsible investments and stimulate
low-carbon technologies, projects, industries and business.” [16] [4]

This definition constructed by PWC has set out a proposal for how the green
banking sector interprets green finance. Similar to definition (2) and (3), they
interpret the term as a loan product which takes environmental factors into
account by following and monitoring the risk management processes. They
are also responsible for promoting environmentally responsible investments.
It seems that this definition has many similarities to the suggested proposal
from definition (2) and (3). A main difference is that the proposal from PWC
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also includes services under the definition of green finance. This proposal also
does not explain for how the monitoring and risk management process should
take place. It seems that the banking sector is proposing a definition for green
financial products instead of the term green finance.

These suggestions for what green finance is or entails are seen from different
points of view. For example, suggestion (4) is viewed from the bank’s side and
it will then be natural to define green finance from the bank’s point of view.
This is why they focus more on lending, monitoring and risk management.
The other three proposals have emphasized sustainability policies and also
included any restrictions applicable to green finance. It appears that green
finance means to invest in environmentally friendly products and projects
which aim to reduce or avoid greenhouse gas emissions, control industrial
pollution, water purification, waste management and overall biodiversity pro-
tection. Green investments such as stocks, funds, bonds and equity funds are
also a part of green financing. Hence, green finance emphasizes innovations
such as technology, renewable energy, recycling and healthcare. Considering
that these projects aim to reduce greenhouse gas emissions, whether they ac-
tually do so is debatable. However, this means the degree of greenhouse gas
emissions in a project or investment to the company constitutes the proba-
bility for such a project to be profitable to the company and its shareholders
or not will determine if a sector is under green finance. Below is my proposal
for definition of green finance:

“ Green finance is a field of green economy that emphasizes the way compa-
nies, institutions and individuals invest in environmentally friendly projects
which aims to reduce greenhouse gas emissions. Where the funding level,
profitability and the degree of greenhouse gas emissions related to the project
will determine whether a project is green or not. An important aspect will be
the cost and risk these projects and investment involve economic growth.”

2.2 Norway and the USA

Green finance has a direct impact on the country’s economic growth and
development. With growing financial concerns for how companies and peo-
ple impact the climate, it is important that the countries themselves take
action for more ecological environmental benefits and pay attention to envi-
ronmental protection in industry. The countries themselves can do this by
requiring their domestic companies to make investments in environmentally

Side 11



SØK3950 September 1, 2020 Viktoria Jarska

sustainable products and projects which aim to reduce or avoid greenhouse
gas emissions, waste management, and biodiversity protection. The specifics
of green industry have been outlined in Section 2.1.

Norway has a target to reduce emissions by at least 40% within 2030 and be-
come a low-emission society within 2050 [17]. To reach the two degree target
outlined in the Paris Accord, Norway plans to focus more on technologi-
cal development and strengthen investment in green innovative procurement
and research [17]. Since 2013, the government has increased the support
for business-oriented research and innovation with 3 million NOK, inclusive
budget deduction [17]. For 2018, the government has proposed to increase
investment in research for low-emission development and green competitive-
ness with 20 million NOK, where it is suggested extra 10 million NOK to
enable technologies [17].

To motivate the Norwegian industry to contribute to a more sustainable
development and strengthening green competitiveness, the development of
climate and environmental solutions will receive additional support [17]. En-
ova supports new technology so that the business community will develop
and test new technology. The annual transfer to the climate and Energy
Fund, which is managed by Enova, is increased from 1,85 million NOK in
2014 to 2,7 million NOK for the suggestion for 2018, inclusive surcharges
on network tariff [17]. The company Innovaton of Norway also delegates out
support for green solutions to companies, through grants for pilot demonstra-
tion projects based on environmental technology [17]. In the state budget
for 2018, the allocation was proposed to be 264.5 million NOK. These sub-
sidy schemes will contribute to increase value creation based on resources
from sea, forests and land. Additionally, a renewable energy post under the
agricultural agreement has a budget of 67 million NOK [17].

A strategy was adopted in 2015 up to 2020 that innovation Norway con-
siders projects after criteria for business and socio- economic profitability.
In cases where two projects are equally good, sustainable projects will be
given priority [17]. To achieve this, a sustainability analysis is carried out,
where opportunities and risks are assessed [17]. As a result, companies like
for example Equinor have recently signed an agreement with the British
government for the lease, securing and area of wind farm extension of ap-
proximately 196 km2 in total. with the goal of contributing to the UK’s
decarbonization goals, along with providing benefits to local communities
through local jobs and economic opportunities. Equinor is also planning a
hydrogen plant in UK, this is a project for developing facilities for large-scale
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production of hydrogen from natural gas in combination with carbon capture
and storage (CCS). [18] Norsk Hydro has also begun to focus on low-carbon
aluminum [19].

The U.S energy-related CO2 emissions increased 2.7% in 2018, up 0.6% from
the growth rate in 2017. The overall carbon intensity of the U.S. economy
declined 0.1% in 2018 compared to 2.9% decline in 2017 [20]. The decline
on 0.1% resulted from a increase on 0.6% in carbon intensity of energy con-
sumed [20]. There was an increase in weather-related and transportation
energy demand [20]. In 2018, emissions from the residential and commercial
sectors increased, defined as the building sector, led to growth in emissions
on 5,2%. Transport-related emissions have been increasing since 2012 be-
cause of a recovering economy and moderate fuel prices [20]. Energy-related
transportation sector increased with 1.5% and is now 8% higher than 2012,
while emissions from the industrial sector have been declining. Natural gas is
becoming the dominant source of energy, with emission increasing on 1.1% in
2018, and in recent year natural gas has surpassed petroleum [20]. Increas-
ing use of natural gas has helped reduce overall U.S. CO2 emissions growth
because it is the least carbon-intensive of the fossil fuels used in electric-
ity generation. Petroleum CO2 emissions have been relatively flat in recent
years [20].

Beyond this there is little information on how the US government plans to
motivate companies to invest more in green projects, while reducing and
targeting of emission is follow what emerges from the Paris Agreement. A
general decarbonization strategy appears to be missing. This is presumably
due to the US’s withdrawal from the Paris Accord, and a general unwilling-
ness of the current political administration to address environmental issues.

Part II

Literature

This section will examine the general environmental challenges companies
face, how they have handled it in the past, and how they are handle it today.
This chapter will give examples of companies that try to avoid responsibility
for their impact on the environment, and companies that have changed to
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take more responsibility for the impact they have on the environment. It will
be mentioned how some companies act in a gray zone that may give rise to
suspicions of greenwashing. Further, there will be a discussion of the ESG
criteria, which are parameters for measuring the companies’ level of environ-
mental, social and governance responsibilities. The criteria aim to make it
easier for investors to select companies that take responsibility. Finally, the
weaknesses of the ESG model will be discussed in more detail. The concept
of greenwashing is used to discuss companies that act in a gray zone to at-
tempt to be perceived as more socially and environmentally conscious than
they actually are.
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3 How companies go green

In the recent years, green issues have seen increased attention from business
and industry, the media, politicians, decision makers, financial institutions,
and the general public. There has been much discussion about the environ-
ment and the damaging effects produced by everyday activities. Extensive
environmental damage has been caused by continuous consumption, mar-
keting, manufacturing, processing and pollution, along with several specific
environmental disasters. [21]

Companies have adopted various responses to green issues. They range from
sticking their head in the sand to taking a defensive approach, or green prod-
uct promotion. Recent history provides many examples where bad corporate
social responsibility caused huge economic and financial losses. For example
the Deepwater Horizon oil spill in April 2010: three month after this disaster,
BP had lost half its share value, which represents tens of billions dollars [21].
It was reported that, given the size of the company, the oil spill impacted
the UK economy as a whole. There are many other examples of disasters
like this throughout the years [22]. Until recently, improving environmen-
tal performance has been a question of legislative compliance and occasional
reactions to external event and pressures. The extent of improving over-
all green performance depends in a companies motivation and its choose of
strategy [21].

Companies are used to coping, almost every day, with one or several news
concerning their social responsibility (CSR) and what should be the com-
panies’ objectives is not settled. There are still lively controversies on this
question. The ESG factors may impact company value and managers can no
longer ignore this [22].

Corporate ecological responsiveness can be defined as a set of business ini-
tiatives aimed at curbing the business’ impact on the natural environment.
These initiatives can include changes in companies’ products, processes and
policies such as reducing energy consumption and waste generation, better
use of sustainable resources, and the implementation of an environmental
management system. The term ecological responsiveness does not refer to
what a company should do, but to the initiatives that reduce the company’s
"ecological footprint" [23].

Previous research on organizations and the natural environment has identi-
fied four drivers of corporate ecological response and can be shown by using
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a corporate ecological responsiveness model as illustrated in Figure 4:

Figure 4: Organization chart showing the general responsibility for environ-
mental issues in an organization

The importance of legislation to promote corporate ecological responsiveness
has been widely recognized and companies can avoid capital costs by follow-
ing legislation. At the same time, stakeholders have also been instrumental in
selecting the company’s ecological responsiveness. Customers, local commu-
nities, environmental interest groups and the environment itself encourages
companies to consider ecological impacts in decision making. However, much
indicates that shareholders have little effect on the company’s organic deci-
sions. Economic opportunities also influence the company’s ecological deci-
sion. By mapping and optimizing production processes, companies can re-
duce their environmental impact while reducing procurement costs and waste
management. Revenue can be enhanced trough "green" marketing, sales of
waste products, outsourcing the company’s environmental expertise, earn on
company based resources such as corporate reputation, learning skills, prod-
uct quality and investing in green projects and investments. These can be
developed trough corporate ecological activities [23].
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3.1 ESG-criteria

As mentioned earlier, issues such as climate change, employee rights and re-
muneration are becoming as important as traditional metrics for companies
and investors and even more important in the investment decision-making
process. Therefore companies are now being evaluated and rated on their
environmental, social and governance criteria (ESG) performances by var-
ious third party providers of reports and ratings. Institutional investors,
asset managers, financial institutions and other stakeholders are increasingly
relying on these reports and rating to assess and measure company ESG
performance over time and as compared to peers [24].

If the company itself was responsible for the scoring and reporting this, it
would lead to manipulated numbers and false advertising from the corporate
standpoint. This can be interpreted from the previous section, where com-
panies want to be perceived as "green", as this "green" marking can be used
to advertise the company or improve its reputation. Parallels can also be
drawn to food labeled "environmentally friendly" or "organic", labels that
do not necessarily have to be anchored in any strict definition. However, even
when scores are attributed by external and independent actors, there are still
possibilities that the reports and scores may be misleading. This issue will
be discussed in more detail in the section on green washing, see Section 3.2.

This assessment and measurement often forms the basis of informal and
shareholder proposal-related investor engagement with companies on ESG
matters. Reporting and ratings methodology, scope, and coverage may vary
greatly among providers. Many providers encourage input and engagement
with their subject companies to improve or sometimes correct data [24]. Since
there are numerous ESG data providers, it is not possible to collect all this
data because the suppliers have different information.

3.2 Green Washing

In the previous section about the ESG criteria, the risk of manipulated num-
bers by companies that desire to be green despite the fact that they are not
was mentioned. This opens for the question about whether green washing is
increasing in prevalence. Green washing occurs when companies mislead con-
sumers about their environmental performance or the environmental benefit
of a product or service. The occurrence of green washing can have a major
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negative effects on consumers and investors’ confidence in green products.
Green washing is particularly challenging in the context of limited or uncer-
tain regulation. [25]

An example of green washing on a product level is seen in a case of LG
Electronics who incorrectly certified refrigerators using energy stars. Energy
stars, a third-party eco-label indicating that a product meets a set of energy
efficiency guidelines, has certified many LG electronic refrigerator models.
However, it was discovered that ten of the LG certified refrigerators had listed
incorrect measurements of energy consumption on the labels and in reality
did not meet the efficiency standards required to earn certification. Another
example is General Electric’s "ecomagination", a campaign that advertised
the company’s work in the environmental arena, while at the same time,
General Electric lobbied to combat the EPA requirements for clean air. More
work has been done on the product arena to categorize and quantify green
washing than on the business arena [25]. The knowledge of corporate strategy
communication on environmental performance remains incomplete [26].
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4 Green stocks

There is no clear definition of what a green stock is, but the research done in
this thesis uses available information to help build a definition of the term.
This research has looked at funds that are defined and labeled as green.
From these findings, there has been selected shares from companies that are
considered green to form a composite portfolio. These companies have also
been measured on ESG criteria. The companies did meet the criteria, but
received a lower score than expected compared to the portfolio containing
non-green companies. On the background of the ESG result the question of
green washing appeared.

In the coming chapters, we assume that companies in sectors such as technol-
ogy, Renewable energy, Recycling and bank and finance, are green companies
because they fulfil the ESG criteria and are labeled as green in green market
funds.

4.1 CAPM

To find out whether the stocks of the portfolios are overpriced or under priced,
the natural models to use are CAPM, Fama-French three-factor model, Carhart
four-factor model, and Fama-French five-factor model.

The CAPM model (capital asset pricing model) provides a a practical way to
identify an investment with similar risk. Under CAPM, the market portfolio
is a well-diversified, efficient portfolio representing the non-diversifisable risk
in the economy. This model is widely used because it is simple and reasonably
accurate. The investments have similar risk if they have the same sensitivity
to market risk, which is measured by their beta with the market portfolio.
The cost of capital of the investment opportunity equals the expected return
of available investments with the same beta. This estimate is provided by
the security market line equation of the CAPM. [15]

This paper will use the factor ERM, the excess return for the Norwegian and
USA stock market, to compute the expected return of the assets. We can
obtain the CAPM model [15]:

ri = rf + βi ∗ (E[Rmkt])−Rf(eq.1)
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where the Rf is the risk free rate, E[Rmkt]is the market return and the βi is
the measure of risk for asset i. [15]

To give the CAPM model a greater weight, factor portfolios can be used to
identify portfolios that we can combine to form an efficient portfolio. The
βF1s, ...., β

FNs are the factor betas, one for each risk factor, and have the
same interpretation as the beta in CAPM. Each factor beta is the expected %
change in the excess return of a security for a 1% change in the excess return
of the factor portfolio (while the other factors is constant) [15]. When using
more than one portfolio to capture risk, the model is known as a multifactor
model, each portfolio can be interpreted as either a risk factor itself or a
portfolio of stocks correlated with an unobservable risk factor. The model is
also referred to as the Arbitrage Pricing Theory (APT) [15].

4.2 Fama-French factors

The Fama French factor models is a family of asset pricing models developed
from 1992 onward by Nobel Prize winner Eugene Fama and Kenneth French
[27]. The model is the result of an economic regression of historical stock
prices and is a better tool for evaluating manager performance [27]. This
model is based on time series data and the expression is defined in eq. (2) [28]:

Ri,t = α0,t + α1,tβi,t + α2,tMVi,t + α3,tBTMi,t + ui,t(eq.2)

Where Ri,t are the monthly returns, βi,t are the CAPM betas, MVi,t are the
market capitalisation’s, and BTMi,t are the book-to-price ratios, each for
firm i and month t. The explanatory variables in the regression are the firm
characteristics themselves [28]. This model shows that when we employ size
and book-to-market in cross-sectional regression, these are highly significant
related to returns, so small and value stocks earn higher returns all else equal
than growth or large stocks [28].

The Fama-French three factor model has become widely used by academics
and practitioners alike for estimating cross-sectional equity returns [29]. This
model is motivated by two empirical regularities that CAPM leaves unex-
plained. These factors are the size premium (SMB), whereby size is meant
that this factor measures the difference in returns between a portfolio of small
stocks and a portfolio of large stocks [28]. The value premium (HML) is the
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difference in returns between a portfolio of value stocks with high book-value
to market-value ratios and a portfolio of growth stocks with low book-value
to market-value ratios [28]. The corresponding regression model is shown in
eq. (3):

Rit −Rft = αit + β1(RMt −Rft) + β2SMBt + β3HMLt + εit(eq.3)

Where Rit is the total return of a stock or portfolio i at time t, Rft is the
risk free rate of return at time t and the RMt is the same as for the CAPM
at time t. Rit − Rft is the excess return on the market, SMBt is the size
premium (small minus big) and the HMLt is value premium (high minus
low). The betas β1,2,3 are the factor coefficients. [27]

The Carhart four-factor model, a multifactor model, has a distinct advantage
over single-factor models because it is much easier to identify a collection of
portfolios that captures systematic risk than just a single portfolio. This
model add a fourth factor to the equations above based on the momentum,
measured by the difference between the returns on the best performing stocks
and the worst, this factor is known as (PR1YR). To implement the model
it must be used historical average returns on the portfolios. The Carhart
model can be obtained by eq. (4) [11]:

E(Ri)−Rf = αit + β1,ERM(ERMt) + β2, SMB(SMBt) + β3,HML(HMLt)+

β4,PR1Y R(PR1Y Rt) + εi,t(eq.4)

The factors as ERM. SMB and HML is still the same as for the Fama-French
three factor model, but now we have a fourth factor PR1YR (prior one-year
momentum) some are the past return strategy, there we every year rank
stocks by their return over the last one year, and construct a portfolio that
goes long the top 30% of stocks and short the bottom 30%. This strategy
requires to hold this portfolio for a year and this process needs to be repeated
annually [11].

The Fama-French five-factor model is a new factor model in the Fama-French
family. This model extends the three factor model with two new factors to
capture profitability and investment [29]. This model provides a better de-
scription of average returns by absorbing value, profitability, and investment
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patterns in Europe, North America, and Asia-Pacific [29]. All five of these
factors are represented by portfolios. This raises the possibility of specifi-
cation errors in the Fama French five-factor model [30]. This model can be
obtained as eq. (5) [30]:

Ri,t −Rf,t = αi + βi,ERM(ERMi) + βi, SMB(SMBi) + βi,HML(HMLi)+

βi,RMW (HMLi) + βi,CMA(CMAi) + εi,t(eq.5)

The first three factors Ri,t −Rft , SMBt and HMLt are well-known market,
size and value factors. The factor RMWt is the difference in returns in period
t of diversified portfolios of stocks with robust and weak profitability. The
CMAt factor is the difference in returns for period t of diversified portfolios of
conservative and aggressive firms with respect to investment behaviour [30].

Part III

Methodology and Data

This thesis uses quantitative methods. This is based on the characteristics
of the research questions, which are structured and statistical in nature.
The econometric approach in this thesis is used to analyse the stock price
of the green and non-green portfolio for Norway and USA. There is used
an analysis of ESG criteria to see if there is a connection between the green
portfolio and non green portfolio. Here, the analysis between the ESG criteria
and the pricing models are of interest. These analyzes will further be used
to validate and compare the results between Norway and USA to examine
similarities and differences for the two markets. In this chapter, the method
and data collection procedure is presented.

Side 22



SØK3950 September 1, 2020 Viktoria Jarska

5 Matching Method

The matching procedure starts by interpreting what constitutes green stocks.
The distinction is made on the basis of previous theory and reports for green
bonds and funds. The reason for this is that we do not have a definition on
green stocks. Although shareholders may have many opinions of their own
about what green stocks are, a common definition has not been established.
The green and non-green shares have been divided into four portfolios, a
"green" portfolio and "other" portfolio both for Norway and USA.

For the collection of pricing data is the program Thomsom Reuters used,
where prices of each stock have been obtained. The four portfolios have a
maturity of ten years, from 2010 until 2020, and all stocks include monthly
returns. The portfolios contain equal weighting on 100 stocks in each port-
folio, which are listed on Oslo Stock Exchange and Nasdaq Stock Exchange.
The raw price series are converted into series of returns. Additionally, returns
have the added benefit that they are unit-free. Below, there are presented
two methods used to calculate returns from a series of prices, and these in-
volve the formation of simple returns, and continuously compounded returns.
The formula for the two returns is as follows: [28]

Rt = 100% ∗ ln( Pt

Pt−1
)

There could also have been used simple returns as defined by the following
formula:

Rt =
Pt − Pt−1

Pt−1
∗ 100%

This thesis uses continuously compounded returns to make a time series of
prices. Where Rt denotes the return at time t, Pt denotes the asset price at
time t and ln denotes the natural logarithm. Pt−1 denotes the asset price one
period backwards. [28]

It is not taken into account companies that have gone off stock exchanges
or gone bankrupt because of COVID-19. These data are not necessarily
representative of the current situation. However, the results can still give a
small indication of the market developments.
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6 Analysis of green and non green portfolio

This analysis contains two portfolios for both Norway and USA, so there
are four portfolios in total. This is an analysis of differences and similarities
between these portfolios and sectors. Oil companies that produce fossil fuels
are deliberately taken out of the green portfolio, although these companies
have initiated several environmentally friendly projects such as wind power,
and subsequently are highly ranked according to the ESG criteria. Never-
theless, it is considered that oil production is the primary product for these
companies. There are also signals that suggest greenwashing. The sectors
and number of stocks for the green and non green portfolio for Norway is
shown below:

The green portfolio for Norway includes the following sectors:

This portfolio includes the most companies under the heading technology,
and the fewest companies under recycling. This shows that Norway invests
the most in technology today followed by the banking sector. Even if the
finance and banking sectors were combined, the technology sector would still
be the largest sector.

The other portfolio for Norway includes the following sectors:
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It is clear that refining and oil companies dominate this portfolio, followed
by the industry sector. The portfolio contains fewest companies within the
shipping sector.

For USA there have also been created one green portfolio and one "other"
portfolio, but with some different sectors included in the other portfolio.
The green portfolio remains almost the same in terms of sectors as the green
portfolio for Norway, expect for the recycling sector. This can indicate that
the USA has less focus on companies that recycle compared to Norway. The
"other" portfolio that contains other companies holds a greater variety of
sectors than the other portfolio for Norway. This is because the Nasdaq stock
exchange holds a wider range of companies within several sectors. This has
to do with the United States’ population, size and different priories compared
to Norway. The sectors and number of stocks per sectors are shown below.

The green portfolio for USA companies includes the following sectors:

This portfolio contains most stocks from technology sector, followed by the
bank sector just like for the Norwegian green portfolio. If we here combine
the finance and bank sector, then we will end up with exactly the same
number of stocks as the technology sector. This is different from the Norwe-
gian portfolio. In total, the number of stocks in each sector do not deviate
significantly from that of the Norwegian portfolio.

The other portfolio for USA includes the following sectors:
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As mentioned, this portfolio includes more sectors than the Norwegian coun-
terpart, such as gold, farming, minerals, and tobacco farming. The tobacco
farming sector could have gone under the farming sector, but it is deliber-
ately chosen to display it as a separate sector. For this portfolio, the industry
sector contains the most stocks by far, followed by the property sector. Gas,
shipping, minerals and tobacco form the smallest sectors in the portfolio.
Notably, this portfolio contains fewer oil and gas companies than the Nor-
wegian one. This indicates that the oil and gas sector forms a bigger share
of the economy in Norway than in the USA. The returns of the stocks in the
two portfolios are shown in Figure 4.

(a) Distribution of returns for green and non-
green stocks for Norway, for the time period 2010-
2020.

(b) Same as figure a), but for the USA portfolio.
Note the scaling of the Y axis compared to figure
a).

Figure 5: Returns of the stocks in green and non-green portfolios for USA
and Norway.
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It appears that the Norwegian portfolio has a greater spread than the Amer-
ican portfolio. However, both portfolios have a somewhat similar spread
overall.

The next chapter will take a closer look at the models and the estimated
models some are used to estimate the α. The models used to calculate α are
CAPM, the Fama-French three-factor model, the Carhart four-factor model,
and the Fama-French five factor model. The CAPM model prices by only
one factor, while the Fama-French and Carhart models are extensions of the
CAPM model, that attribute several other factors to the model. Further-
more, the alpha intercept and the GRS test will be discussed in more detail,
since these are the parameters that need to be interpreted. The actual exe-
cution of the ESG charts will also be described. Finally it will be explained
what kind of data has been used in connection with the execution of the
regression and the ESG criteria.

6.1 CAPM regression

For this analysis I have used a simple time series regression of the excess
stock returns on the excess returns to the market portfolio [28]. The model
is expressed in eq. (1):

Rit = αi + βiRmt + εit(eq.1)

The estimated eq. (1.1):

Rit = αi + biRmt + εit(eq.1.1)

Where Rit is the rate of return for announcement i on day t, Rmt is the rate of
return for the market index m on day t, and α is the y-intercept also called the
Jensen’s alpha. This alpha will measure how much the stock under-performs,
or out-performs, what is expected given its level of risk. β is the slope that
measures the sensitivity of Rmt , and ε is the disturbance term. There are
used stock returns from companies listed on the Oslo stock exchange for both
the green and other portfolio for Norway, and the Nasdaq stock exchange for
the USA portfolios. This equation will describe the predicted return to use
for calculating whether or not the green stocks are overpriced. [28]
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There are many ways to calculate the regression of CAPM. But this thesis
prefers to use the predicted return and calculate it with the real return, as
shown in eq. (2):

R̂it −Rft(eq.2)

Where R is the rate of return, m is the market index return, R̂it is the
predicted or the expected return form equation (1) and Rit is the real return
from the stock. Then the eq. will look like eq. (3):

R̂it −Rft = α + β(Rm −Rf ) + εi(eq. 3)

Estimated eq. (3.3):

R̂it −Rft = α + b(Rm −Rf) + εieq. 3.3

Where the parameters are the same as before. But this makes it easier to
regress in Stata. Then I use the excess returns and subtract the risk-free rate
and perform the regression with the market risk premium. The regression
will then calculate the alpha. The risk-free rate and market risk premium is
obtained from Kenneth R. French’s website [28].

6.2 Fama French regressions

Since CAPM only contains one factor, then the Fama French three factor
model, Carhart four factor model and Fama-French five factor model will
also be used in this analysis to find out whether the stocks in the green
portfolio generate higher average returns than the other portfolio. This has
important implications for asset pricing and for the way that we think about
risk and expected returns. For example, it is known that stocks of small
companies, value stocks and stocks with momentum yield higher returns
than those having the opposite characteristics.

Fama French is estimated as a time series of cross-sectional model. First I use
a factor-based model with three factors also called a Fama French three factor
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model. In the context of a time series regression which is run separately on
each portfolio i, as shown in eq. (4) [28]:

Ri,t = αi + βiMRMEt + βi,SSMBt + βi,VHMLt + εi,t (eq.4)

The estimated model eq. (4.4):

Ri,t = αi + biM + bi,S + bi,V + εi,t(eq. 4.4)

Where Ri,t is the return on the portfolio i at time t, ERM, SMB and HML are
the factors mimicking portfolio returns for the market excess returns, firm
size, and value respectively. The reason for using this time series regression
is to compare the parameter estimates qualitatively across the the portfolio
i [28].

The next model from the Fama French family is the Carhart factor (1997),
also called the Carhart four-factor model. This model adds a fourth factor
to the equation, the momentum factor, which is measured as the difference
between the returns on the best performing stocks over the past year and the
worst performing stocks as mentioned in the literature. The formula for this
regression is defined as eq. (5) [28]:

Ri,t = αi + βi,RRMEt + βi,SSMBt + βi,VHMLt + βi,PPR1Y Rt + εi,t(eq.5

The estimated model eq. (5.5):

Ri,t = αi + bi,R + bi,S + bi,V + bi,P + εi,t(eq. 5.5)

One of the newer models used in this analysis from this family is the Fama-
French five-factor model (2015). It is presented in eq. (6) [28]:

Ri,t = αi+βi,MERM+βi,SSMBt+βi,VHMLt+βi,RRMWt+βi,CCMAt+εi,t(eq.6)

The estimated model eq. (6.6):
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Ri,t = αi + bi,M + bi,S + bi,v + bi,R + bi,C + εi,t(eq. 6.6)

Where the two last factors are the difference in returns in period t of diver-
sified portfolio of stocks with robust and weak profitability. CMA is meant
to measure the difference in returns for period t of diversified portfolios of
conservative and aggressive firms with respect to the investment behavior.
Like for the other three Fama French regression. [28]:

6.3 The intercept

6.3.1 The GRS statistic

To calculate the alphas I will use Ordinary Last Square regression (OLS)
within time series data and OLS cross-sectional data or panel data. I will
use the same for Multiple Linear Regression (MLR) when calculating with
more than one parameter to calculate the alpha. There will also be used
a GRS-test (Gibbon, Ross, and Shanken) or the F distribution, Which is
calculated as [31]:

J1 =
(T −N − 1)

N
[1 +

µ̂2
m

σ̂2
m

]−1α̂′
∑̂−1

α̂

Under the null, JI is unconditionally distributed around F, with N degrees of
freedom in the numerator and T-N-1 degrees of freedom in the denominator.
This test is used for time-series regressions. N regressions are run, which
result in N different α, one for each asset. The GRS-test is used to eliminate
the need to evaluate a model based on too many alphas. This F-test exam-
ines the hypothesis that all alphas from a set of time series regression are
jointly equal to zero [31]. This test is performed because it is asymptotically
valid where the GRS-test is valid for finite samples. If the intercept is not
significantly different from zero, it will entail that the model captures all the
priced risk factors [31].

In practice, this test will describe a new line at the efficient frontier, because
the test statistic from the GRS-test measures the difference in the slope of
the two lines in the model where we calculate the line for CAPM, also called
CAL (capital allocation line), which measures the risk of risky and risk-free
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assets. If the line from the GRS-test is above the CAL line, it can signal
higher risk, also called β and vice versa below the line for lower risk [31].

6.3.2 Jensen’s alpha

As the name suggests, Jensen’s alpha (α) was introduced by Jensen (1967)
[32]. Is used to to measure the risk-adjusted return of a security or a port-
folio of securities in line with the expected market return from CAPM [32].
The higher the alpha, the better performance of a security or a portfolio
of securities since it has earned more than expected return in CAPM. The
alpha has become one of the key risk metrics used in the modern portfolio as
stated in association for investment, management and research [32]. α is of-
ten estimated with OLS (ordinary least square) estimator and monthly data
set, like in this case. The returns of the portfolio or securities are known to
be normally distributed, especially with small sample size data sets, like for
Fama (1965) [32]. This may help to raise concerns about the validity of the α
estimates and investment decision making process with OLS estimator [32].

It was Jensen who proposed to add the y-intercept coefficient α to CAPM
for explaining the possibility of superior forecasting knowledge from investors
picking the securities that earn more than the risk premium for their levels
of risk in the CAPM [32]. The model of CAPM is described in section 6.1.
Jensen’s α can be calculated as below:

αi = (ri,t − rf,t)− βi(rm,t − rft)

[32]

6.4 Data Description

The data used to calculate these regressions are collected from Eikon Reuters
and, as mentioned earlier, Kenneth R. French website [33] The returns are
collected from the database Eikon [34] This database is a terminal to collect
data from different stock exchanges. From this database, data have been col-
lected from the closing prices from the stocks listed on Oslo stock exchange
for Norway and the stocks listed on Nasdaq stock exchange for USA. I have
then calculated the closing prices into continuously compounded returns be-
cause this is the performed rate to use when calculating these regressions.
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The continuously compounded return is log-returns, so the return across as-
sets can more easily be compared. Compounded returns are time-additive
compared to simple returns.

The rest of the parameters in these regressions are collected from the earlier
mentioned Kenneth R. French. The parameters are the monthly data for
the Fama French factors, market return and risk-free rate. To perform this
regression, the Fama-French 5 factors for Europe have been used for the
Norwegian portfolio, and 5 factor numbers for USA have been used in the
portfolio for USA. Both of the data contains T-bills as the risk free return.
Ordinarily, Norwegian state obligations would have been preferable to use as
the example of risk free returns for the Norwegian portfolios. However, as
there is a comparison with the US and it is desired to test for a term of ten
years’ monthly returns, it will make sense to use the T-bill rate as risk-free
rate. Using the same base line makes it easier to compare portfolios between
the two countries. For the two Norwegian portfolios there could have taken
advantage of the data from Bernt Arne Ødegaard’s website [35] However, as
these data end in 2019, this source would have been missing data for three
months, creating an incomplete picture. Therefore, it is determined to be
right to use the data from Kenneth R. French website.
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7 ESG analysis

All companies in the four portfolio have been evaluated according to the ESG
criteria to compose a score for each company (See Appendix blablabla for
details). The evaluation results in illustrations of the ESG score distribu-
tion in the four portfolios for Norway and USA. The purpose of this is to
see if there are any significant differences between the ESG score for green
companies compared to the ESG score for all other companies. It is sought
to find out whether these scores actually rank these companies right and to
see if there are some signals of greenwashing as described in section 3.2. The
purpose of this analysis is to see whether the companies that have the highest
ESG ranking are the companies that focus on traditional "green" activities:
recycling, renewable energy and technology. According to Enova and Innova-
tion Norway, it is the companies that have this focus that get extra support
to develop projects aimed at reducing carbon emissions [17]. Before this
analysis was made, the expectation was expectation that companies in the
green portfolios would have the highest ESG-criteria score. Likewise, for the
two portfolios with non-green companies, there should be lower scores overall
because many of these companies operate in sectors like oil, gas, industries
that produce environmentally hostile products, refining of oil, shipping and
aviation. These are sectors which are heavily debated in politics and is la-
beled as environmental violators, something the companies in these sectors
themselves disagree with.

For example, the fossil fuel industry exposed to the climate risk, such as
Equinor (earlier Statoil), have invested huge in offshore and onshore wind
farms beside their projects in oil exploration and production [18]. If com-
panies like Equinor are ranked high on the ESG-score, this can be a signal
of greenwashing by starting many green projects in an attempt to compen-
sate for the carbon emission the other projects generate - at least in terms
of their public image. Since the ESG criteria measures the degree of green
investments, this can have an impact on the score and make the company
seem more environmentally friendly than it really is.

An extended ESG tool developed by Reuters is made to identify companies
that are involved in products such as alcohol, tobacco and armaments. These
parameters combines ESG metrics with other factors like model scores try
to identify ethical investment opportunities. [34]
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Reuters then ranks this data by grades where the highest possible grade
is A+ and the lowest is D-. The combined ESG scores provide a rounded
and comprehensive scoring of a company’s ESG performance, based on the
reported information pertaining to the ESG pillars, with an "ESG contro-
versies" overlay captured from global media sources. This score is used to
discount the ESG performance score based on negative media stories. It does
this by incorporating the impact of significant, material ESG controversies
in the overall ESG score. [34]

When companies are involved in ESG controversies, the extended ESG score
is calculated as the weighted average of the ESG scores and ESG controver-
sies score per fiscal period, with recent controversies reflected in the latest
completed period. When companies are not involved in ESG controversies,
the extended ESG score is equal to the ESG score. [34]

The controversies score is calculated based on 23 ESG controversy topics.
During the year, if a scandal occurs, the company involved is penalized and
this affects their overall ESG score and grading. The impact of the event may
still be seen in the following year if there are new developments related to
the negative event; e.g lawsuits, ongoing legislation disputes or fines. All new
media materials are captured as the controversy progresses. The controver-
sies score also addresses the market cap bias from which large cap companies
suffer, as they attract more media attention than smaller cap companies. [34]

The conversion from a percentile score to a letter grade is based on the table
below.
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7.1 Data description

There are used second-hand ESG data from the analysis program Reuters
Eikon Reuters where this program contains main characteristics for each
company in these four portfolios for Norway and USA. These extended ESG-
criteria are used to illustrate the grades for all companies and delegate them
in a illustrated diagram to get an overview of how sectors and companies
scores on these criteria.

Part IV

Results
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8 ESG analysis

To find out whether or not a stock is green, the investors should be able
to rank the company by ESG criteria where A+ is the highest and D- is
the lowest possible score. First, the ESG criteria for Norwegian companies
are reviewed. The companies included in the green portfolio will be mea-
sured according to these criteria and then presented in a graph. This will
also be done for the portfolio that does not include green companies. The
same process will also be done for the green and non-green portfolio for the
United States. Finally, the results for Norway and the United States will be
compared.

8.1 ESG scores for the Norwegian portfolios

Figure 6: ESG score for Norwegian companies in the portfolio that are con-
sidered green. Author’s illustration using data from Reuters [34]

Figure 5 shows the representative sample of 100 companies in the Norwegian
"green" portfolio described in Section 7. These companies are in the sectors
bank, finance, renewable energy, recycling and technology. It was expected
that companies in these sectors would get higher grades than the portfolio
with non-green stocks. From the figure it appears that the highest grade,
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awarded to 9% of the companies inside the portfolio, is -A. The lowest grade
is D, awarded to 5% of the companies. The companies that score lowest are
found in the energy sector and some of the companies that score highest are
in the technology sector and finance. Most of the companies are scored B,-B
and -C. To see the scoring of individual companies, conf. the ESG grade in
Appendix.

Figure 7: ESG score for all Norwegian companies in the "other" portfolio.
Author’s illustration using data from Reuters [34]

Figure 6 shows the ESG scores for the 100 companies in the Norwegian
"non-green" portfolio described in Section 7. The companies in this portfolio
operate within seafaring, farmed salmon, oil and gas, shipping, refining oil,
product industry, property, service aviation, medicine and media. It was
expected that companies in these sectors would get lower grades than the
portfolio of green stocks. From the figures it appears that the highest grade
for this portfolio is +A, a score not achieved in the "green" portfolio. What
is interesting here is that one of the two companies with this score operates
primarily in the field of oil and gas. The two companies are Equinor and
Norsk Hydro. The two companies with the lowest ranking, D-, are also from
the oil and gas sector, like Northern Drilling. Other companies ranked as D,
11% of the portfolio, represent a variety of fields, for example the property
sector. Most of the companies are ranked between B+ and B-, which are very
high scores considering that these companies are categorized in the non-green
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portfolio.

From the test results it can be concluded that ESG scores alone are not suf-
ficient to determine whether a company is truly green. Companies operating
primarily in non-green sectors such as oil and gas can receive a higher rank-
ing than companies operating within recycling and renewable energy. This
is clearly against the intention of the ESG criteria, and may suggest either
a weakness in the methodology or a degree of greenwashing on the part of
non-green companies. If the latter is the case, it is an interesting observa-
tion that the companies in the "green" portfolio do not take advantage of
greenwashing to bolster their ESG scores.

8.2 ESG scoring for USA portfolios

Figure 8: ESG score for companies in the US "green" portfolio. Author’s
illustration using data from Reuters [34]

Figure 7 shows the ESG scores for the green portfolio of USA companies.
The companies in this portfolio are from sectors such as banking, technology,
renewable energy and finance. Like with the green portfolio for Norway, it
was also expected that these companies should be ranked higher than those
in the non-green portfolio. As seen in Figure 7, the companies score between
the highest A+ down to D, which is in line with expectations. The companies
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that rank highest represent sectors such as technology, for example Microsoft,
which holds the highest ESG score. For the "ESG combined" score, Microsoft
ranks somewhat lower at C+ (see Appendix). The grade A+ is given to 2%
of the portfolio, while the lowest grade D is seen in 3% of the portfolio.
The D grade includes companies from sectors such as finance, here we have
companies like TPG RE finance Trust. The rest of the companies lie between
D+ and C+.

Figure 9: ESG companies in the US "other" portfolio. Author’s illustration
using data from Reuters [34]

Figure 8 shows the ESG scores for the companies belonging to the portfo-
lio for non-green stocks. The portfolio includes companies operating in the
sectors seafaring, oil and gas, farming, product industry, services, refining of
oil, property, media, medicine, shipping and aviation. In this model, we see
that the companies only go up to the A grade at the highest and D- at the
lowest (appendix). It is not surprising that no companies in this portfolio
reaches all way up to A+. These companies, as they appear in the literature,
produce larger amount of carbon emissions. Sectors such as oil and aviation
are also much debated.

Compared to the Norwegian portfolios, the US portfolios show a grade dis-
tribution more in line with expectations. The highest score of A+ is found
within the green portfolio but not the other. Conversely, the "other" portfo-
lio contains the grade D- which is not seen in the green portfolio. Likewise,

Side 39



SØK3950 September 1, 2020 Viktoria Jarska

there is a greater proportion of companies ranked A+ to B- in the green
portfolio than in the other portfolio, and a smaller proportion of grades C+
to D. Signs that could suggest greenwashing (or model deficiencies) are not
as clear and present as in the Norwegian portfolios, as the green portfolio
generally scores higher than the non-green portfolio.

8.3 Comparison ESG criteria between Norway and USA

There are some similarities between the portfolio for Norway and the port-
folio for USA, but also some differences. By comparing the green portfolio
for Norway with the green portfolio for USA, it appears that the spread be-
tween the scores is higher for USA than for Norway. The USA has scores
starting from +A to not lower than score D, while for the Norwegian green
portfolio, have no companies that scores above -A, which is two letters below
the highest possible score. This may signal that the "green" companies in
the USA are more focused on the environment, carbon emission and social
responsibility than the Norwegian companies. This may have a possible con-
nection with the report from the Norwegian government [17], who will start
measuring companies that initiate green projects. The lowest grade found in
the Norwegian green portfolio is D, this is the same as for the portfolio for
USA. For the Norwegian portfolio it appears that the average of companies
lies between the scores of B and C, while for USA the average lies between A
and +C. This shows that the USA green companies score higher on average
than those in Norway.

When it comes to the non-green portfolios for USA and Norway, the Nor-
wegian portfolio displays grades from A+ down to D-, while the portfolio
for USA grades between A and D-. Unlike the green portfolios, there is not
as great a difference here. Both portfolios also have companies that score
equally low. It is interesting to see that these companies score higher than
first thought. But for USA, a larger proportion of companies are in the range
between C and D, while the average of the companies for Norway is in be-
tween +B and -B. This indicates that the average of the companies different
based on the portfolios of these two countries. Taken at face value, this
signals that the Norwegian companies in these sectors have a higher focus
on the environment, emissions and social responsibility, but it can also raise
questions about greenwashing.
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9 Matching method

This section presents the results from the matching approach. The purpose of
this analysis is to estimate whether the green shares are overpriced compared
to other stocks, both for Norway and USA. To do this, it was necessary
to first find a suggested definition of green stocks from the theory, since
there is no clear definition on what this is as shown in Section 2.1. Then
the green shares are measured according to the ESG criteria. A portfolio
has been created for green shares and a portfolio for other shares, for both
countries. The basis for the green portfolio to be measured against the equity
portfolio for all other companies is to see of there is any connection between
green companies and other companies, both in a relation to price but also
to the ESG criteria. The methods employed are described in Section 7.
The results that appear according to ESG criteria for green and non-green
companies will be interesting when measuring the level of social responsibility
and environment for each portfolio.

9.1 Green and non-green portfolios for Norway

When using OLS (Ordinary least square) regression, it is important that
the explanatory variables do not have to high correlation, because when
we includes more explanatory variables to the model it is important that
these variables are independent of each other, since the β′s will explain the
dependent variable excess return. For example if two or more variables cor-
relate 100%, this is called for perfect multicollinearity. When we have perfect
collinearity, the explanatory variables will only describe each other. This is
not desirable because the consequences of perfect multicollinearity can lead
us to unstable coefficients and the model will not have enough unique vari-
ables to work as intended. In addition to unstable coefficients, the model
will also give correspondingly high p-values. Because it becomes difficult to
distinguish between which variables explain what. The best will be as low
correlation between the variables as possible, so that the model does not
become superior [28]
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Table 1, panel A, shows the correlation between the variables from the
CAPM, Fama- French three- factor and the five- factor model with the de-
pendent variable green, which stands for green portfolio. for time period
2010-2020. Table 1, panel B, shows the correlation between the variables
from the Carhart four- factor model for the time period 2010-2020. In panel
a there are no variables that have perfect multicollinearity, the same also
applies to the values in panel B. By comparing panel A with B then there
will be a high correlation between Green and ERM with correlation -0.26,
and for HML and Green with 0.009, for CMA and PR1YR with 0.014 and
-0.014, for ERM and SMB with 0.103 and for SMB an HML with 0.089.

Table 1, panel C, shows the correlation between the Fama-factors and the
dependent variable other, which stands for non-green portfolio, some includes
the portfolio with all other companies. The same is for table 1, panel D, but
here we have the Carhart four- factor model. Like the other model, is it not
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perfect multicollinearity in model C or in model D. But across the models we
have high correlation, like for ERM and Other with -0.066, Other and SMB
with -0.103, ERM and SMB with 0.075 and for SMB and HML with 0.080.

This data have some challenges with high colinearity, although it is not nec-
essarily perfect collinearity. But, because there is high correlation across
panels A and panel B. Then these explanatory variables can help to provide
superiors regressions.The challenge with superiors regression is that there will
be challenges associated with the estimation of alpha, in that the values for
alpha may be incorrect and the result will then not be durable. Therefore,
the variables will be estimated based on the variables from each panel to
avoid perfect multicollinearity.

Table 3 is a analysis of the intercept. In panel A are the intercepts alphas
for the green portfolio and in panel B are the intercepts alphas for the other
portfolio.

This table report the alpha, the standard deviation and the calculated GRS-
statistics and its corresponding p-value [36]. This intercept is estimated in
a time-series data and the meaning with performing a GRS-test by running
an OLS regression are to testing whether the alphas are jointly zero. The
test is performed by using the GRS-test to test the null hypothesis that all
intercept for these four models CAPM, Fama French three, Carhart four and
five-factors model are jointly equal to zero or H0 : αi = 0 for all i [35]. If the
null hypothesis is not rejected, then the intercept is not jointly significantly
different from zero and the models include all priced risk factors [36]. As
earlier mentioned under the Methodology section, if the null hypothesis is
rejected, the model suggests abnormal returns. That means the model does
not include all the priced risk factors. The GRS F test gives almost exactly
the same rejection probability as does the asymptotic χ2 test [36].
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In Table 3, it is shown that the GRS statistics are not jointly zero for either
the green portfolio or the other portfolio. A high p-value for the GRS test
would indicate that we could not reject the null hypothesis that the intercepts
are jointly zero. From the models it is shown that, the Fama French five-
factor model has a larger GRS statistics than the p-value. Which means that
we reject the null hypothesis that the intercepts are jointly zero. This means
that the excess return in these five models are not satisfactory explained by
risk factors included in the model. For the CAPM it appears that the GRS
statistics is lower than the p-value, which means that this model include
priced risk factors. This model cannot be rejected.

For the other portfolio, it shows that the GRS statistics also here are larger
than the GRS p-value for all Fama-French factors models, Which means that
we reject the null hypothesis that the intercepts are jointly zero. which means
that the excess return for these models are not satisfactory explained by risk
factor included in the model. Expect for the CAPMmodel, this model cannot
be rejected and include all priced risk factors.

Analyzing for returns for the portfolios a Jensen’s alpha greater than zero.
The portfolio will give a systematically higher return than what the to the
capital value model predicts, when the alpha is higher than zero. It will be
the opposite for an alpha lower than zero. For the green portfolio based on
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the CAPM calculation, it seems that this model give systematically lower
returns than the capital value model has predicted. Based on the estimated
alpha of ca. -0.05%, while for the Fama French models which are extensions
of the CAPM formula. Which takes in several parameters, the model shows
that, the alpha is grater than zero for all Fama-factor by FF3: 0.22%, C4:
0.39% and FF5: 0.21%. And it turns out that the Carhart four-factor model
is the one with the highest return by 0.39%. And the portfolio based on
the Fama-French factors will be over priced. But by simply considering the
CAPM model it will be interpreted as under priced. The reason for this may
be based on that the Fama-French factors has several factors that make the
model stronger and therefore we get a different result.

While for panel B, the other portfolio it seems that all models calculate a
higher alpha than zero. It means that this portfolio will give higher return
than predicated for CAPM and Fama-French models. The model that gives
highest return is the Fama-French three-factor model with ca 1.18% and the
lowest is for the CAPM model by ca 0.14%.

Since the portfolio of non-green companies seems to have a higher return
than the green portfolio. The fact that the oil company Equinor whose main
task is to produce oil and gas, and Norsk Hydro, whose main task is to

Side 46



SØK3950 September 1, 2020 Viktoria Jarska

produce aluminium score highest on the ESG criteria. I have here in table
3.1, chose to make price models for only these two shares with a maturity
from 2010 to 2020. From the results it emerges that, with the capm model,
the share of equinor gets an increased return of 0.91% and for Norsk Hydro
it is only 0.07%. Although equinor for somewhat lower returns depending on
which model is used. Will equation of Equinor surpass Norsk Hydro. This
can be a possible driver of the portfolio with the other returns is so much
higher priced than the portfolio of green stocks. Had I added Equinor to the
green portfolio, it would have had a higher return. Financial institutions that
makes portfolios and funds, will have a real probability of getting a higher
return by adding Equinor to the portfolio and based on the ESG criteria it
would also be right. So the question of greenwashing still stands.

9.1.1 Summary statistics

The summary statistics shows the descriptive statistics of the exogenous vari-
ables. This has been done because the descriptive statistics helps to simplify
larger amounts of data. Each descriptive statistic reduce data into simpler
summary. This model shows how well each factor explains the dependent
variables Green, which is excess return to portfolio green and the variable
other, which is excess return to portfolio non-green

Table 2 shows the descriptive statistics of the excess return variable and
the exogenous variables. One for the green portfolio and one for the other
portfolio. From the table it appears that PR1YR from the green portfolio
has the highest estimated mean of 0.99 ca. 1%, and HML has the lowest on
-0.47%. While for the other portfolio it seems that the PR1YR is the lowest
estimated mean here of -0.99 ca. -1% and the highest is RMW with 0.38%.
Between the two portoflios, it is the green portfolio that have the highest
mean. It seems that it is low dispersion in the mean estimates.

The other variable and green variable naturally stands out, because these are
the dependent variables.
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9.2 Result for green and non green portfolio USA

For the two portfolio for USA, then the same procedure has been used as for
the two Norwegian portfolios.
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Table 1, panel A, shows the correlation between the variables from the
CAPM, Fama-French three-factor and five-factor. There the variable green
is the excess return variable and this panel is for the green portfolio for the
time period 2010-2020. Panel B, shows the correlation between the variables
from the Carhart four-factor model. There the variable green also are the
excess return within the same sample period. In panel A, there is variable
that are very high correlation for ERM and SMB for CMA with -0.096, for
panel B, there is the correlation lower between the variables int the panel.

Between panel A and panel B we have more than one variables that have
high correlation as for SMB and green with -0.008, for green and HML with
-0.031, or ERM and SMB with -0.110, for ERM and HML with 0.276 and
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SMB and HML with -0.087.

Thus may increase the likelihood of encountering spurious regression.

Table 1, panel C, shows the correlation between the variables and factors
for CAPM and Fama-French three and five-factor model and the variable
other is different form panel A and B. While panel D, shows the correlation
between the variables and the factor for the Carhart four-factor model with
the excess return variable other. In panel C, there is some of the variables
highly correlated but not perfectly correlated to each other. Because there
are no sample variation that can be explained by the other independent
variables in the regressions.

For panel D, we also have some variables that have high correlation with each
other, but none can perfectly explain the other. between the panels we also
have high correlation between other and ERM with -0.049, other and SMB
with -0.060, with ERM and SMB with -0.129, with ERM and HML with
0.280 and for SMB and HML with -0.085. These are variables i must take
into account when estimating regression to avoid collinearity. Therefore, it is
important to consider the possibilities for superiors regressions. And remove
this if it occurs.
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Same as for the two portfolio for Norway, table 3, shows two panel A and
B for the green and non green portfolio. Panel A, shows the alphas for the
green portfolio. The GRS-tes is testing whether the alpha is jointly equal to
zero or not. From the Grs statistic it appears that only Fama-French three-
factors and the Carhart four-factor model can reject the null hypothesis and
has unexplained abnormal returns. While for CAPM and Fama-French we
fail to reject the null hypothesis and these model has included all price risk
factors.

Panel B, shows the alphas for the non green portfolio. When testing for
GRS for this portfolio, it appears that we reject the null hypothesis for all
Fama-french factors and we fail to reject the null hypothesis for the CAPM
model. Which means that the Fama-French factors has unexplained abnor-
mal returns, while CAPM include priced risk factor.

For the Jensen’s alpha it seems that for panel A, that CAPM, Carhart four-
factor and Fama-French five-factor give higher return than the capital value
model predict. While the Fama-French three-factor gives negative return.
This indicate that the green portfolio is overpriced for the CAPM, Carhart
and Fama-French model. While the Fama-French three-factor model is under
priced.
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Regarding panel B, alpha seems to be higher than zero for all estimated
models. Considering that this panel is for the non green stock portfolio,
it shows that it is over priced for all factors. While the Fama-French five
factor is the model that gives the highest return of 0.58% and the Carhart
four-factor gives the lowest return of 0.38%. By this is meant that you as
an investor will get 58% more return than predicted according to the Fama-
French five-factor model, if the model holds.

9.2.1 Summary statistics of the returns

Table 2 shows the descriptive statistics of the excess return variable an the
exogenous variables, like the summary for the Norwegian portfolios. From
the table for the green portfolio, it is shown that the PR1YR has the highest
estimated mean of 0.75 or ca. 0.76% and HML has the lowest with -0.24 or
ca. -0.25%. For the other portfolio is the PR1YR facotr also the variable
with highest mean of 0.77% and the variable with lowest mean is HML with
-0.22 or ca 0.23%.

Between the portfolios, it appears that the other portfolio have the variable
with the highest mean. But both portfolios have the same variable PR1YR
with the highest mean. While the green portfolio have the variable with
the lowest mean,but as for the latest variable. This variable with the lowest
mean also are the same for both portfolios, HML.

The variable other and green, same as for the two Norwegian portfolios.
These two variable stands out because they are excess returns.
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9.3 Comparison between the results for Norway and
USA

For the green and non-green portfolio for Norway, shows the correlation ma-
trix that the models contain for green portfolio have a number of variables
with a high correlation. Not perfectly correlated or multicollinear, but near,
while the models for non-green portfolio contains more highly correlated vari-
ables than the green portfolio. Which will make it difficult for the model to
give results that are completely credible. But the models will be able to give
a result that provides an indicator of the pricing of the shares. For the green
and non-green portfolio for USA, we have a larger share than for the Nor-
wegian portfolios. Where the variables are highly correlated but not perfect
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collinearity. While the portfolio that does not contain green stocks does not
contains as many highly correlated variables. This will mean that the model
for non-green shares will have a stronger explanatory power tan for the green
portfolio. For Norway it is the other way around.

For table 3, for the green and non-green portfolio for Norway and USA, it
appears that the GRS test for both countries. Is the CAPM model estimates
that are closest to zero and have the lowest values of all estimated models.
The CAPM model differs somewhat from the other models, both for Norway
and for the USA in both GRS test but also for the alpha value. For both
countries, alpha is almost zero in the CAPMmodel but the CAPM is negative
for the green portfolio for Norway, while it is positive for USA. For the non
green portfolio the alpha for the CAPM model is positive for both. This
means that the return is higher than predicted. The model with highest
alpha and GRS statistic for the Norwegian non green portfolio is the Fama-
French five-factor. For the other portfolio it turns out that it is the Fama-
French three-factor model that has the highest GRS stat. The highest alpha
is the Carhart four-factor model, both for the green and non-green portfolio.
For USA it seems that, it is the Carhart four factor model that have the
highest GRS statistic for the green portfolio. For the alpha it appears to be
the Carhart four-factor model, which is in common with the green portfolio
for Norway. For the other portfolio is it is the Fama-French four factor that
have the highest GRS statistics as for the green portfolio for Norway. It is
the same model that have the highest alpha, unlike Norway. But unlike USA,
have it for the non-green portfolio been selected two shares that are being
tested in more detail, on the basis of signals about greenwashing.

For the summary statistics for both country, it shows that for the Norwegian
portfolio it is the PR1YR some have the highest mean for the green portfolio
and the lowest for the non-green portfolio. While ERM has the has the
highest mean for the non-green portfolio and HML has the lowest mean for
the green portfolio. For USA, it is PR1YR some have the highest mean in
line with the green portfolio for Norway. While PR1YR also have the highest
mean for the non-green portfolio. The variable CMA has the lowest mean
for the green portfolio and the variable Other has the lowest mean for the
non-green portfolio.
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Part V

Discussion

The aim of this chapter is to answer the research questions, which were asked
in the introduction, section 1.1. The research questions are:

• What is the formal definition(s) of green finance?

• Does improving a firm’s environmental performance result in a higher
stock price?

• Is there a difference in green investment between Norway and USA?

9.4 Green finance

To find a formal definition of what green finance is, it was necessary to
understand what the very concept of finance is, which also referred to as
financial economics. As shown in sections 2 and 2.1, it turns out there exists
no formal definition of what green finance is. This is because green finance
can be expressed differently depending one one’s point of view. The govern-
ments’ action plan for the USA and Norway focus more on historical and
current level of emissions than on plans for reducing the emissions in the
future. The Norwegian government also focuses on motivating companies to
start projects that are environmentally friendly. The report mentions also
the importance of the company taking social responsibility, but it does not
provide clear guidelines on how this should be done, which means that the
companies themselves must interpret what constitutes green projects. The
Norwegian government mentions an objective regarding what is required for
a green project, expressed as a goal of having the lowest possible carbon
emissions. Beyond that, the companies are relatively free to interpret what
"green" means. This may be a possible explanation for why the proposals for
a definition of green finance differs widely - there is no agreed-upon defini-
tion to anchor the term. It is also worth reflecting on, that the importance of
economic growth and that companies should actually be able to make money
on the green project have been given a lower focus area than they should
have. The purpose of the green project is that they should be profitable for
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the company even without tax breaks and government support. Therefore,
the author of this paper has come up with a proposal for a definition which
also focuses on profit and economic growth, section 2.1. It has also been
noticed that some of the proposed definitions from the literature, focus on
the individual or their sectors’ point of view.

9.5 Are the portfolios overpriced or underpriced?

By using the capital asset pricing model (CAPM), Fama-French three, Carhart
four and five-factor models to estimate the alpha, one will be able to use the
alpha value to measure risk-adjusted return for this portfolio in line with
expected market returns, as explained in section 6.3.2. The alpha makes it
possible to find out whether the portfolio has earned more than the expected
return in this models. In the analysis of alpha for the green and non-green
portfolio for Norway, it has been observed that the non-green portfolio also
called "other" had a higher average alpha for all its models compared to the
green portfolio. This was sensational because it was initially expected that
the green portfolio should have a higher alpha than the non-green portfolio,
based on the fact that green stocks and funds have received such great fo-
cus on the Norwegian market. Based in the ESG analysis, which aimed to
measure the ESG criteria for the shares, it emerged that Norsk Hydro and
Equinor were the two companies that were ranked highest, also higher than
the companies in the green portfolio. This raised the question of whether
this would have an impact on the returns. Therefore, a CAPM, Fama-French
three, Carhart four and five-factor was performed on these two companies
only. For Equinor the alpha values were very high in contrast to Norsk hydro.
Which means that Equinor earns more than the expected return in CAPM,
Carhart four and five-factor model. Fama French three factor differed from
the remaining factors. But if we start from the other three models, the ESG
criteria and the high return values can give a signal about greenwashing, see
section 8. Equinor has received an unexpectedly high score considering the
fact that its primary task is the production of oil, which is associated with
large carbon emissions. It seems that there may be a possibility that their
green activities overshadow their primary activity in the ESG analysis. The
alphas of Norsk Hydro are also all positive but do not have as high value as
Equinor. There are many indicators that companies like this can help cre-
ate high returns. By looking at the green portfolio, it also creates negative
returns for the CAPM model at first glance. But it turns out to be positive
if we add to several factors in the model. There are many indications that
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green funds today contain companies from oil sector, and that they help to
create the illusion that the green funds and shares are more overpriced than
they actually are.

The two portfolios for the United States forms a different image of the return
on the green and non-green portfolio. Here, too, the non-green portfolio
has a somewhat higher alpha than the green portfolio but not as high as
the Norwegian non-green portfolio. This may indicate that the American
companies have had a greater focus on environment and social responsibility,
or that the extent of greenwashing is lower for American companies than for
the Norwegian. It could have helped the analysis to further examine some
single companies in these portfolios as well, but the author’s knowledge of
this market is less than for the Norwegian. The US also has a much larger
stock market than Norway, meaning single companies are less likely to affect
the overall picture of the market.

Considering the models used, it is important to consider that for example
the CAPM formula is much debated concerning its accuracy when calculating
whether a stock or a portfolio is under priced or over priced. This is the one
of the reasons for using the other models with an extended number of factors,
both for analysing the USA and Norway.

Based on the GRS test for Norway, it appears that the null hypothesis is
rejected for most models treating both portfolios. This means that the port-
folios are less efficient than suggested by the CAPM model. For USA, it
shows that the green portfolio is more efficient than the non-green portfolio.
This indicates that the green portfolio for USA may have a lower risk. The
risk may be examined further by Macbeth two-step regression, which is rec-
ommended as further work by the author, but which is outside the scope of
this thesis.

Part VI

Conclusion

This thesis examines what the finance sector is and what kind of challenges
it faces related to the environment. This is a novel field of study known as
green finance. The term refer to the financial market in relation to green
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investments and activities. To make a meaningful analysis of green finance,
it has been necessary to explore in detail what exactly defines green invest-
ment and companies. It is well known that a share is an ownership interest
in a company. For this share to become a green investment, it is important
that the company in question focuses on activities that are environmentally
friendly and take social responsibility. This work has discussed which finan-
cial sectors comprise "green" activities. It has emerged that there is no clear
definition of what "green finance" actually is. A definition of the term has
therefore been proposed based on previously published theory. The thesis
explores green finance using this new proposed definition as a base line.

The green financial markets of the USA and Norway have also been exam-
ined. Norway and the USA have different strategies and methods for how
they respond to environmental challenges, which is reflected in governmental
strategy documents. It appears that Norway has more clearly defined goals
for future green development than the United States.

The literature section discusses the general environmental challenges faced by
the financial sector. Examples of how companies evade responsibility for the
environment has been shown, like for example figuratively sticking their head
in the sand or literally ignoring their own oil spill, which may have disastrous
consequences for the local environment or indigenous peoples living in the
area. Therefore, the importance of social responsibility for the companies
has also been addressed.

It is the responsibility of the individual company to invest in or initiate green
projects. Since the environment has received a greater focus in recent times,
several companies have a desire to be considered "green", both because it
generates more attention from investors but also due to tax breaks and fi-
nancial support for green projects. To determine whether a company takes
the environment and social responsibility seriously, the concept of ESG cri-
teria (environmental, social, governmental criteria) has been widely adopted.
The purpose of ESG criteria is to grade the companies so that investors will
be able to determine the level of responsibility in the shares they are buying.
Greenwashing is one challenge that has arisen from this trend. Companies
may be trying to improve their environmental image without actually taking
on environmental responsibility, for instance by labeling their products as
green when they really are not.

Based on economic theory, different models have been used to calculate al-
phas, which are used to determine whether a portfolio has a higher return
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than what the model has predicted. The models used are CAPM, Fama-
French three-factor, Carhart four-factor and Fama-French five factor. The
multi-factor models are an extension of the CAPM model. The data and
the method for calculating the intercept and the figure for ESG criteria have
been presented, where it has been shown how the models are used with ac-
companying explanation. The method section shows how results have been
obtained. Companies were first measured according to the ESG-criteria. It
unexpectedly turned out that the companies from the non-green Norwegian
portfolio had a higher ESG score than the Norwegian green portfolio. For
the USA portfolios, the results were more in line with expectations, in that
the green portfolio scored higher than the portfolio for non-green companies,
and also higher than both the Norwegian portfolios.

It was then found that on average, all the portfolios were overpriced for
the average of the models. Both the green and non-green portfolios were
overpriced for both countries, although some models showed negative returns.
It was also concluded that the finance markets in Norway and the USA are
relatively different, owing among other things to a difference in market size.
We also saw that the returns between the green and non-green portfolios of
the USA where more similar than for Norway.

In conclusion, green finance is a relatively new field of study, with little data
or research having been published so far. However, in light of increasing
awareness of climate change, it is expected that green finance will receive
greater attention in the years to come. Proper categorization of green com-
panies is still in its infancy, because a solid definition of green finance has
yet to be developed. Consequently, it has been shown that the "green" la-
bel is still often applied erroneously, and companies whose activities are not
environmentally friendly still manage to achieve high scores in the metrics
developed so far. Whether or not the company’s activities are actually green
also seems not to impact their financial returns as shown through their stock
prices.

Part VII

Appendix
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10 Appendix companies
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11 Appendix companies with ESG criteria
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12 Appendix models
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