«

AALBORG UNIVERSITY
DENMARK

Are high ESG-rating companiesperforming better?

(/

AALBORG UNIVERSITY
DENMAREK

Education:
4th sgmesterEconomicsand Business Administration / Finance

Master Thesis

Author:
Alexander Kristensen Kruszelnick20201827)

Advisor:
Dr. Cesario Mateus

cmateus@business.aau.dk

Due Date:
1stof Junei 2022

Number of strokes:
116.770strokes (8.5page’


mailto:cmateus@business.aau.dk

«

AALBORG UNIVERSITY

DENMARK

Abstract.

The purpose of this thesis is to investigate and observeilB&Gting and if ES@ating on
companies has an impact on financial performance and iffaf§ companies are exposed

to value and growth investing. Previous studies suggest different rethiésrelation between
ESGrating and financial performance, with both supportive and denying findings and the

divergence of ES@ating agencies.

The thesis tested the impact of E&Eings between a timgeriod of £ January 2017 tosl
January2022 byconstructing portfolios representing either High or Low E&thgs the
portfolios in the thesis is Highand Low ESGrating portfolio, High and Low Sectebased
portfolios of, Consumer Neg@yclicals, Finance, Technology, Healthcare, and Industrial and
Value and Growthportfolio based on the median Prv&io of the sectors. Further, each
portfolio is estimated and compared based on the performance of annual average excess return,

Sharperatio, Sortineratio, and Alphavalue.

Furthermore, the thesis usedma & French Bactor model to determine if the Higand Low
ESGrating portfolio are exposed to the fif@ctors,and to determine tha@phavalue of each
portfolio constructed. The last analysis examined in the thesis is testing if theaddyhow

ESGrating portfolio is exposed to valuand growthportfolio.

The thesis finds that Low ESfating portfolios tend to outperform High ES@&ting portfolios

when comparing the measurement of excess return, Sterpeand Sortingatio. The thesis
found no evidence that suggests a statistically significant difference in returns eraft$G
since both the Highand Low ESGrating portfolio showed insignificant alphalues. Further,
the thesis found the growttortfolio outperformedite valueportfolio and found significant
evidence of growth having an impact on the Hiaihd Low ESGrating portfolio. The evidence

found in the thesis show similar and opposite findings to previous research.
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1. Introduction.

Sustainable and sustainability aspects in financial decidiawe become more into the
foregroundandinvestorsrequesimoresustainable investments, whyid topic has had deep
interestto the researcher tfie thesisAcademical and professional investment manalgave
watchedand followed the stock markegspeciallythe development of ESE&nvironmental,
Social & Governmentaljnonitoring the ESGatings of stocks from different agees, to
construct their definition of best performing E®Grtfolios. ESGis perhapsone of the most
significant recent global trends atide attentionhasincreasd, the main objective of the
strategy is longerm financial returns and most importanthsustainable impa¢R022 Adler
Haysler u.d.) The matters of ESG vary widely but are considered to include topics related to
climate change, diversity and inclusion, human rights, the rights of company sharelaoiders
compani es 0comp20223ChRepoot n.d.ESGrinuvestingustbmad field with
many different investment approaches, that are addressing variousienesolutions, MSCI
research paper (Foundation of ES@eisting hasbrokendown ESG investing into three main
areas First ESG Integration, improving the ris&turn characteristics of a portfolio, secondly
ValuesBased Investing, investors seek to aligaportfolio with norms antbeliefsand thirdly
Impact Investing, investors use their capital to trigger changes for social or environmental

purposse.g., accelerate the decarbonization of the ecor(@82 MSCI u.d.)

In the recent years, researchers from both academia arasgb&and wealth management
industry have analyzed the relationshgtweenESG companies and their financial risk and
performance, the researshsbeen plentiful that serval mesdudies such g2012 Fulton u.d.)
found that the correlation between ESG characteristics and financial performance was
inconclusive other literature found positive, negative and neaxistent correlation, and the
majority of researchersefore 2015ound a positive correlatioa.g.,(2015 Christophe u.d.)
and(2009 Andreas u.d.)t seems fair to assume that there are different results when analyzing
the performance of ESG portfolioBhis researclwill thereforeaimto evaluatehe high- and

low ESGRating performances.

Pagel of 98



«

AALBORG UNIVERSITY

1.1¢ The problendescription

Environmental, Socialand Governance are the characteristics factors of ESG investing and
strategy. ESG investing, as it is known, is an approach that seeks tacedein level of the
three main characteristics factors and incorpor#tedn into the decisiormaking of asse

allocation.

The evolution of the popularitgf ESG investing can be tracked in the MSCI ESG Indexes
dating back to the 1990s. The index was designed to help socially conscious investors support
the weight of social and environmental factors in theiestment choiceandin 2020, 30 years

later thereare268 ESG ETFs and 1.500 indeX@622 MSCI u.d.)

According tothe report from GSIA (Global Sustainable Investment Alliandbe total
sustainable investment was $35L36llion globally in 2020 and 35.9% of total AuM (Assets
under Management) was sustainable investmentsthen@port stated that the US and EU
market compounded annual growth of 17% and(2020 GSIA u.d.)

The increasing awareness of sustainable investment choices of investors has created a market
where financial returns and ESG coexist, and due to the increasing popefidhity type of
investment strategy, has led this thesis to focus on the determiotichether high ESG

rating companies tend to offabetter return than low ES€ting companies.

The introduction above forms the foundatiorttod motivation behind th thesis research and

leads to the problem statement and research questibtine thesis.

1.2¢ Problem statement
AAre highESGr at i ng companies performing
To answer the problem statement the followgogstionshaveto beexamined and answered:
1. Doesahigh ESGrating result in higher returns?
2. Do systematic risk sizejalue, profitability and investment explain different ESG
ratings across companies?

3. Do Value & Growth have an impact on the performance?

The following hypothesis for this research is based on the questions above, indicating what the

expected results ofiis research will be:

Page2 of 98
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H1: High ESGrating companies perform better than low E@ng companies
H2: High- and low ESGrating companies are exposed to Fama & Frériore factors.

H3: Do Value and Growth have an impact on the performarfddigh- and Lav ESGrating

1.3¢ Delimitation

The research ahe thesigs delimited to the USnarket,why the remaining markets in the
world areirrelevantto this researclhesis The US market is chosen on behalitefsize and
transparency, containing some of thggest exchanges based on market capitaliz§2082
Statista u.d.)The researckhesisis delimited to5 sectorswithin the US market andontains

20 companies from each segttr construct different portfolios based on E&Bngs Using

the US market, the market portfolio for US stocks is usually measured by a stock index e.g.,
the Standar d &s(S&B500),ASDAQ@ QX iDmodvedis thidreseaeckhe
benchmarks the S&P500 index.

As the objective of thisesearch is to examine if high ES&ing companies perform better,

the delamination of asset types will be limited to stocks while other types of assets are excluded.
During this research, the ridkee rate is applied in serval contexts and the-frisk rate is
usually measured by using the Treasury Bills. However, in this resdgbechiskfree rate
provided on Kenneth R. Frenthwebpages applied2022 Kenneth u.dt) This is for practical

reasons and the same riske rate is therefore used throughout the different calculations.

Thethesisis based on éive-yearperiod from 01.01.204to 01.01.2022 During this period
the COVID-19 pandemic maiiave affectedhe volatile movements in the marketyich can
cause outliers in the datanddisruptthe results Thethesisresearcttonsiders the pandemic
when calculatingt h e Ga u s s -assarkptonsy @nd anélyzing the res(2012
Wooldridge u.d.)

Since thethesisis based on ES@tings and historical performance the data collections for
ESGratings are restrictetb using onlyRefinitiv (2022 Refinitive u.d.)and FactSe{2022
FactSet u.d.)FactSet is used to construct the fixgar average FTSE ESGting for the
S&P500 companies and the historical stock prices are downloaded Femt$etand

delaminated tdive yearsas mentioned above.

1 Excel datacollection spreadshegfénneth R. French data)

Page3 of 98
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Furthermorethis research strives to construct diffengattfoliosbased on ES@atings for the
companies and their respective sector to evaluate the performance using ther&lwarpe

Sortinoratio, andJ e n s-Aphacemparing it to the benchmark S&P508ex.

1.4¢ Structure of thehesis research

The followingchapterencompasssa brief presentation of the structure of tissis research
The research consists ftfe mainchaptersintroduction,Theory & Literature, Data Sample
& Methodology, Empirical Findings&k Resultsand Conclusioyand eaclthapteis described

to provide an overview of thiesisapproach.

The first chapter is the introduction of the thesis topic and gives an instghthe problem
definition and researchuestion for the thesis, furthermore the delimitation of the thesis as

well.

The second chaptés Theory & Literature, to present an overview of relevant theories that
havebeen applied in the thesis and Empirical literature is presented to give rareavef

studies and findings from previous research regardigg-and Low ESGratingperformance

The third chapter is Data Sample & Methodology, which presents the methodology
consideration and the empirical ahéprablenus ed

definition of the thesis.

The fourthchapterpresents the empirical findings and resaibd consist of the following
analysis, construction and evaluation of Higand Low ESGating portfolios and
construction and evaluation of Sectmased High and Low ESGrating portfolios, Fama &
French 5factor regressiaorand lastly the construction and evaloatiof Value and Growth

portfolio and if they have an impact on the performance.

The fifth chapterpresents the conclusion on the problem statement and analysis irethst

thesis.
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2. Theory & Literature

In this chapter the chosen theoretical framewdor this researclhhesisis presented and an
introduction of the ESG theory is presendedl the last part of the chapter is relevant empirical

studies and findings

2.1¢ ESG investing

The ESGinvesting approaclpursuesto incorporate E, environmental, S, Sociahd G,
governance (ESG) factors into asset allocation and risk degistogeneratsustainable and

long-term financial performanc®ver the recent yearis has evolved to meet the demands of

retail investors, certain public authoritied institutional investors, to incorporate letegm

financial risk and opportunés to generate longerm value The figure below present

examples of what each ESG cheteristic meassa nd what AESG compani eso
to earn a high ES@ating (2020 Boffo u.d.)

Table 2.1.17 ESG Characteristic.

(Description of what ES-G factors weight on)

Environmental Social Governance
Climate Change Human Rights Corporate Governance
Natural Resources Product Liability Corporate Ethics
Pollution & Waste Stakeholder Opposition Regulations and Laws
Environmental Opportunities Social Opportunities Shareholders Rights

Source: Authors Creation

As mentioned above ESG investing seeks to incorporate these factorthenting-term
financial returs. The factors can include downside risks that Hhgpotentialto erode equity
value and increase credit risk oviene. Therefore, it aims to combine better risk management
with improved portfolio returns and reflect investovalues in an investment strategy. The
investment community consideESG as an investment approach seeking to incorporate
greater and more ceistent information regarding material environmental, sp@ad
governance developments, riskad opportunities, into asset allocation and risk management

decisiongo generate sustainable loteym financial return§2020 Boffou.d.).

Pageb of 98
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2.1.1 - Environmental Factor

The Environmental criterion focuses on the impact a given conpasgn the environment.

Thi s can i nclude t he companyos car bon foo
manufacturingand sustainability efforts onefr supply chain. If compaes canincorporate
environmental effort, it can create possible advantagieshas efficient use of renewable

energy and can lower potentially lower the costs.clhmpaniesdo not incorporatean
environmental focus, can create a disadvantageehalf of environmental emissions aad

bad reputatiori2022 E. Napoletano u.d.)

2.1.2 - Social Factor

The social criterion focuses on the social impact a given company leavas avithin the

broader communityT hi s can i nclude the companyao,s, h um
diversity, and racial diversity, programs within the compaanyd hiring practices. Social issues

of a given company might be underpaying employees,dablkenefits for employees, lacking
relationshig with the customersand human rights issudsackingthesecriteriacan cause the

given compang social responsibility and investors to exclude the comg20g2 CFl u.d.)

2.1.3 - Governance Factor

The governance criterion focuses on hompaniesare managedoy the executive board

executive officersand leadeship positions within the compangnd how well the executive
management and board of directors attend to the intdresttoh e gi ven companyos
employeesandsuppliers, shareholders and customers. At the samettimgjven company

needgo give back to the local communityoperates. For investors, financial and accounting
transparency and honesty are okey elements of good corporate governance, and the board
membersii a ¢ t genume faluciary relationship with stockhold&ravoiding conflicts of
interest.Thelack oftheabovementioned is often seen whieaexecutive board or directois

operating fo their purpose and interest and not the given company, and if that happens,

investors might look for other investmer(®922 CFl u.d.)

As mentioned in the introduction and problem description, ESG investing is a growistyynd

and investment strategy amongst institutional investamd,retail investors wh@ursueto
allocate their capital. The proportion of global sustainable investing assets, that incorporate
elements of ESG in the.B market in 2020 was 48% and the ndijpn of global sustainable
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investing assets relative to total managed assahe U.S was 41.6% in 2020, meaning the
global sustainable investing assettie U.S was $17.081 billion in 2022020 GSIA u.d.)

Firstly, as mentionetoth assetand wealth managers andademicstudies suggest that ESG
investing can, under certain conditions, improve risk management and lead to returns that are

not inferior to returns from traditional financial investment straegi

Secondly, due to the risk climate challenges, and the increasing influemymerhance,
investors and consumer choia@scerningo the environmental and social factors can cause

an impact the performance of the companies.

Thirdly, there is a mmentum for corporations and financial institutions to shift from short
term perspectives of risk and return to leegn sustaindke investment performance which is
growing. The growing evidence from research studies and investors on the sustainability of
finance has caused a must to incorporate broader external factors in the pursuit of maximizing
returns and profits over the loitgrm investment while reducing controversies that could

i mpact the st2208dffoudier 6s trust.

2.2Empiricaliterature.

Empirical studies related to ES@®vesting todayareSocially Responsible Investing (SRI) and
Corporate Social Responsibility (CSR). Despite the differences, a long list of studies examined
the relationship between ESG and financial performaamuanost studies before 2015 found

a positive correlation beteen ES&oerformance and operational efficiencies, stock
performanceand lower cost of capitdl. W. 2021 u.d.)Indicating there are suitabidgiantity

of empirical findings and comparability for this reseaaciu is leding to the research from
Global sustainable investment review (2020) the report is mapping the state of sustainable
investment in the major financial markets globally. The report shows that sustainable
investmenshapeglobal capital markets andfluencescompanies and other investors seeking

to raise capital in global markets. The report shows that sustainable investment reached $35.3
trillion in Asset under Management (AuM) and a growth of 15% in two years {2028).

The findings indicate the Assender Management (AuM) reached 35.9% in 2020 from 33.4%

in 2018 and the United States proportion of sustainable investmentia88étsand the United

States and Europe represent more than 80% of global sustainable investing assets during 2018

Page7 of 98
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2020(2020 GSIA u.d.)This indicates that the ESiBvesting strategy is becoming more and
more relevant for investors and more empirical studies and findiregscluded beneatfor

thethesis research.

Firstly, Kempf & Osthoff (A. K. 2007 u.d.)researched the relationship between investors
applying socially responsible screetws portfolios and tkir performance. The research
approach was based on lesigort investment of highand low SRirated companies, from

KLD Research & Analytics, the rearch found the strategy generated abnormal high returns
of 8.7% per year, applying the BastClass screening approach, Statman & GlusHR609
u.d.)did similar study analyzing returns of stocks with high-&Ring from KLDfrom 1992

2007, and concluded return advantage towards socially responsibility compared conventional
stocks, while more recent research from Nordea anéHi8 Hugo u.d,)researched the
performance of ES@ompanies from 2012018, based on MSCI ESG, FactSet and Nordea
ESGratings and concluded high ES&ing companies have outperformed the lowest ESG
rating companies with 5% per year, PagtorP. 2021 u.d.jound that high ES@ating should
outperform low ESGrating stocksMendiratta(R. M. 2021 u.d.yesearched the relationship
between financial performance and risk of ESG percentiles high to lowr&8@s from 2014

2020, the findings showed the upper percentile showed improved risk and showed better risk
adjusted returns than the lower percentleff, Fitzgibbons & Pomorski did similar study of
ESG focusing on the risk sidend found evidence that stock with low E®&&&ing are riskier

and the worst ES@ating quintile have higher volatility than high ES&ing stocks quintile

in the U.S market2017 u.d.)

In contrary to above mentioned research papers, opposite studies and result was found in Fama

& French(F. &. 2007 u.d.)who developed a more detailed framework to deteznfiaw
investors preferences f oatinG Gmpasies affec expeatedi e s 0
returns and concluded the expected return i
depending on the amount of money invested, and research from PRst2020 u.d,)

concluded the same as Fama & Frerffh & 2007 ud) i1 nvestors prefer
Co mp ani e sadjustedth expectad sekurn is less equilibrium @adema (R. G. 2008

u.d.) Manescu2011 u.d.)andGerhard Halbritter & Gregor Dorfleint€2015 u.d.) did not

found evidence that suggest a statistically significant difference iradgisted returns and
relationship between corporate social and financial performance, betweeargbw ESG

rating companies on the U.S market using the Cafi887 u.d.)four-factor model, cross
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sectional data from Fama & MacBgttO973 u.d.Jand Fama & French-factor model(B. K.

2019 u.d.) More recently studies from Landi & feelli (G. L. 2019 u.d,)also found no
evidence of positive and statistically significant impact in terms of market premium when
undertakingeSGrating stocksa similar study from Nora Jud{iN. J.2020 u.d.)also found

no evidence that suggesstatistically significant difference in riskdjusted return between
High and Low ES@ating companies. Hoepn€R018 u.d.)investigated the relationship
between ESG perforance and financial risk from 2005 to 2018 and concluded ESG showed

reduced downside risk.

Sustainable funds have continued to grow during the past few(2€23 GSIA u.d.) During

the COVID-19 pandemic crisis and other rket crises Nofsinger & VarmawhictfJ. N. 2013

u.d.) found that socially responsible funds outperform during marketscridis research

periodis from 20172022, and during this period the world experienced the hihpgedth crisis

that caused a slowdown in the economy worldwide, the U.S market experienced records highs,
rapid coll apse or fAmar ket c¢cr as heerm, politieal, pand e |
environmental, economic and social (ESG) consequencim dimancial performance during

the COVID19 pandemic, but researches from Pavlovva & Boy(@€22 u.d.) Singh(S. &.

2020 u.d.) Albuquerque(R. A. 2020 u.d,)Ding (W. D. 2020 u.d,)Pastor and Vorsa(P. &.

2020 u.d.)and BroadstockD. C. 2021 u.d.jound that high ES@ating and Corporate Social
Responsibility (CSR) funds, companies and E
Demers(E. D. 2020 u.d,)Détlling and Kim (R. D. 2@0 u.d.)and Glossne(S. G. 2020 u.d.)
foundthatESG at i ngs does not explain a companyobs,
and during the 2020 market crash high E&@ng funds, companies underwent a leigh

decline.

Since the results of the empirical studies show different results based on more or less the same
ESGrating agencieanalysingthe performance and financial risk of E@twesting strategy,

it might imply investors might sacrifice returns upirESGinvesting and ESéating
divergence, Fish, Dong & Venkatraméh. F. 2019 u.d.)nvestigated if investors sacrificed
returns using ES@®westing strategy using Bloomberg E$&ing and the historical
performance othestoksin U.S and EU, and found in contrary to Halbritter and Dorfleinter
(2015 u.d.)there was a minimal difference between wwagighted and ES@®eighted
portfolios, and the ES@ortfolio performed slightly better, similar to the studies from Kempf

& Osthoff (A. K. 2007 u.d.and Statman & Glushkof2009 u.d.with a difference the returns
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was not abnormal but only slightly better.the perspective of ES&ating divergence, Berg,
Koelble, and RigbonB. K. 2019 u.d.)nvestigated the ES@ting divergence using different
ESGrating agencies and found that using single ratings must be carefully justified and most
use the average ES@tings to represent the markets consensus view and the difference
between agencies ESGtings are not merely conceptulifference but also measurement
difference, where Feifei and A(R020 CFA u.d.yesearched the ESfatings discrepancy
impact on investors and using the approach based on twe&BG agencies and constructed

two separate portfolios based on U.S market and EU market in the period fror2@072@nd
concluded a noticeable difference between the two strategies with identical portfolios using

different ESGrating agencies.

The increasing awareness of sustainable invest choices of investors has created a market
where financial returns and ESG coexist, and due to the increasing popofidhity type of
investment strategy, which could be combined with the historical strategies as ®atle
Growthrinvestment stratgy. This research investigated whether or not Value or Grstotiks
have an impact on ESfating performance, where most of the early studies from Baumann &
Miller (1997 & 1998 u.d,)Broussard2005 u.d.) Capaul(1993 u.d.) and Mikutowski(M.

2019 u.d.ound value stocks perform better than growth stocks, while studies from Cordeiro
& Machado(C. &. 2013 u.d.)Cheh et a{J. J-w. 2008 u.d.)Benedg2003 u.d.Jand Emm &
Trevino (E. &. 2014 u.d.) showing valuestocks no longer outperforms growstocks and
research from Vangua@®. R. 2021 u.d.pn value and growth stocks from 193621 on the

U.S market based aheannual returg showed the past tgrears on average growth stocks
has outperformed vales&ocks. Recentlgtudy based on the performance of value and growth
with different ESGrating, usesthe same approach as this research. The study (20&1
Repka u.d,)found evidence of statistically significant best performing portfolio vagtowth

portfolio of High ESG risk and the worst performing viasvalue portfolio of low ESG risk.

3. Data sample & Methodology

The following chapterincludes an overall presentationtbe research thesmethodological
framework data sample, andpplied forthe thesis researcithe framework is basedn

portfolio construction, evaluation and Mutéictor models.
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3.1Data sample and Selection

The thesishas constructed 15 portfolios in total, whéhe first portfolio is the Benchmark
(S&P500),two portfolios of ESGrating fromthe High- to Low portfolio, ten portfolios of
Sectorportfolios of High and Low ESGrating companiesand the last two portfoliosare
based on themedianP/Eration of the sectebased portfolios to construct a Valaad Growth

portfolio. The constructiomf each portfolios is described in this chapter

The research period starts from 01.01.2017 to 01.01.20@2akesnto accounthatsome of

the compnies might not fulfill the period and in such case, the stock is replaced by the next in
rank. Beforeportfolios are constructed, ES@atings of all 500 companies in the S&P5e
collected secondlythe stock price odll the S&P500 companies downladed fromFactSet
Theresearcluseswo agencies to collect the ES@tings thefirst is the Refinitiv Eikon(2022
Refinitive u.d.)and the second is from FactSet, using the-ywar average FTSESGrating

(2022 FactSet u.d All the ESGratings of the S&P500 companies are ranked from the highest
rated to the lowest rated companidew the ESGratings are determined is describedha
appendixX.

The selection of the stocks used in thissisresearchs based on two ES{avestment stylg
Following Table 3.1.1 illustrates the objectives, key consideratimmd examplesVhere the
focus ofthethesis is based on the ES&ings fromRefinitivandF a ¢ t S e t, t0 sonsKUELS E
13 different portfolios and 2 portfolios based on the séstBrEratio median, to construct a
Value and Growth portfolio, all the portfoli@seequally weighted in the thesis, secondhe

key consideration is to analyZetie portfoliosare exposed to serval factplastly the thesis
focus on the top and bottom ES&ingsand P/Eratios. The portfolios are compared to the
benchmark (S&P500) in the thesis.

2 Appendix 1- ESGi Data collection
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Table 3.1.1i Portfolio Construction.
(The thesidfocus areas of the research)

ESG Rebalancing Thematic Focus

Objective

Investment based on ES@Gtings and Focus on ESé@nvesting based on ESfatings of Highand Low
agencies and sectors with companies represerard P/Eratio of Value

and Growth

Key Consideration | ESGrating from agencies, desiraésk | Broad vs. Specific exposure

Examples

taken andESGrating divergence
Optimize ESGbenchmark, active Focus on ES@atings overall top and bottoof the sectors an
strategies Value and Growth

Source: Authors Creation

The construction of the Higland Low ESGrating portfolioin theresearchs constructed by
using thel0% ofthe highestatedand the 10% ofhe lowestratedin the S&P500Applying
this appoach, the Highand Low ESGrating portfolios in the researehnetakenthe top 10%
of companies placeat thetop isequivalent to 50 companiemydthe same is done lowest 10%
of companies placedtthe bottom iquivalent to 50 companies. This lead$xo portfolios

with 50 companies in ea@yuivalent to 100 companies in total
Secondlythe selection of the sectors used in the research is baslee descriptive statistics

of the sectors, where the selected seaoebased orthe number of companies representing

the sectors and the ES@tings whichareillustrated below in table 3.1.2
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Table 3.1.2i ESG-ranking of the sectors

(Excel Data Analysis toot Descriptive statistiof sectors used in the thesis researth)

Different Sectors FTSE ESGrating (five- Number of = Minimum Maximum Standard
year average rating of the| companies deviation
sectors) represented in

each sector

Consumer Norn 2.5 29 0.0 4.0 0.866
Cyclicals

Consumer Cyclicals 2.4 44 0.0 4.0 0.890
Finance 2.3 100 0.0 4.1 0.978
Non-Energy 2.3 32 0.0 4.2 1.097
Materials

Telecommunications 2.3 7 0.0 4.1 1.039
Utilities 2.3 28 0.0 3.7 0.907
Energy 2.2 20 0.0 3.3 0.866
Healthcare 2.2 64 0.0 4.3 1.376
Industrials 2.2 58 0.0 4.3 1.263
Technology 2.2 70 0.0 4.6 1.445
Business Services 2.0 16 0.0 3.4 1.071

Source: Authors Creation

The table above illustratesich sector presented in the S&Ph@fex. Theselectiorof the five
differentsectorportfolios is based on thwvo following factors: first the average ES@ting
of the sectorandsecondly the number of companies represented in each Jéduois apfied
in thethesis researdind the following sectors aselectedConsumer NoiCyclicals, Finance,
Healthcare, Industrial&nd Technology. After the selection of sectors, the 10 highedt10
lowest ESGrating companies within the selected sectmesused to construct a High ESG

rating- and Low ESGrating sector portfolidor each sector.

Lastly, the selection of the companies used in the research is to construct the value and growth
portfolio, which isbased on thenedianP/Eratios gathered fronfactSet and based on the

3 Excel datacollection spreadsheet (Sector E&Eings)
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P/Eratio trailing twelve months (ttm}2022 FactSet u.d.)Jl'he selected sectors mentioned

above andireillustrated below in table 3.1.3

Table 3.137 Value & Growth portfolio selection.

(Excel Data Analysis tool Descriptive statistic of sectors P/tio used in the thesis research)

Consumer Non | Finance Technology Healthcare Industrial
Cyclicals
Mean 22.94 25.00 36.55 29.94 24.20
Median 22.72 13.97 26.59 29.01 20.04
Standard deviation 10.24 27.85 47.09 19.20 19.03
Minimum 0.00 0.00 0.00 0.00 0.00
Maximum 51.39 150.97 377.86 82.20 135.56

Source: Authors Creation

The table presented above shows thedianP/Eratio of the sectors used in the sector
portfolios (French 1992,1996)The medianP/Eration of the sectors is used to select the
companies to construct the Valuend Growth portfolioAs shown in the table above some
P/Eratios is relatively high and low, as the minimum and maxinmaoiicate these outliers
could cause higher median PHeatio of the sectors in the resear8ince the difference of
companies represented in each sector is differedthe thesis researcWill be using the top

50 value companies and top 50 growth companies to construct the portfolios.

After the 15 portfolios in theéhesisresearchare constructed, the weights of the selected
companies have to be determined. For thissis researctthe weghts of all companies
selected for all the portfolios are equally weighted. To be able to compare the performance of
the High and Low ESGating portfolio, Secteportfolios and the Value and Growth
portfolio, each portfolio constructed is measuredehalf of the performance with the most
common measuring being the Sharpto, Sortineratiooand J e ns andalsapphed p h a

and compared oannualbasis in the resear¢d022 Bodie page 164 u.d.)

4 Excel datacollection spreadsheet (Consumer Neyclicals, FinanceTechnology, Healthcare, and Industrial)
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3.2Methodology.

As mentioned in the Data Sample & Selection, the research has constructed 15 different
portfolios namely, Market portfoliqgbenchmark S&P500)High- and Low ESGrating
portfolios, Sectorportfolios and Value and Growth portfolis. The reseath has downloaded
themonthly stock prices of S&P500 companfesm FactSe{(2022 FactSet u.d.)The ESG

ratings are collected from Refinitiv EikgB022 Refinitive u.d.and FactSet FTSE fiveyear

average ES@ating, how the scoring is determined is described maietiilin theappendif.

After the selection and construction of all the portfolios used in the regaahshperiod from
01.01.2017 to 01.01.202%he calculations to compare and evaluate the performance of the
portfolios aremade and compared @mnualbasis. The mentioned period is equivalent to 61

observatiom as it includes all of 2017.

3.2.1 Portfolio return.

The monthly returns in the research arewated by the following equation:

-4

11 0BABOS

(1)

As the monthly returns of each stock and the benchem&&alculated, the average monthly
return of each stock in the period 01.01.2017 to 01.01.2022 is calculated by the following

equation:

AOAGAIGAOGA OO O 2)

After the monthly and avege returns of the stocks and benchmark is calculated, the excess
return of each stock and the benchmark with the use of théreiskate from Kenneth R.
Frenchwebpageand is calculated by the following equati@922 Kenneth u.gt

IARDAOOOT T OBAODOOEEZEBAAOA (3)

5 Excel datacollection spreadsheet (data overview)
5 appendix : ESGi Data collection
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As all the portfolios are equally weighted, the average excess return of the portfolio is simply

the average of all the expected returns.

3.2.2 Portfolio Covariance and Celaition.

The key determinant of portfolio risk is the extent to which the return on the asset$otend
vary either in tandem or in oppositiofhe risk of the portfolio depends on the correlation
between the return of the stockihe \ariance of the portfolio is the probabiltyeighted
average across all scenarios of the sqdaxeation between the return of the portfolio and the
expected returmrmentioned above; the standard deviation is the sqoateof the variance of
the stock/portfoliq2019 Bodie page 150 u.d.)

The systematiaisk is measured by the kevalue and is calculated separatfdy each stock

on morthly basisequivalent to 61 observationmsthe portfoliosby the following equation:
r — (4)

Where,# | @R , measures the stok returrs relative to the marke? , andé AD
measursthe variance of the marké2019 Bodie page 150 u.dJhe correlation coefficients

lie in the interval of p B p, where the correlation 6fl meansa negative correlation
betwea the stocks or the benchmark and stock, while a correlation of 1 ragaostive
correlation. If the correlation is 1 the stocks move in the same direction as each other or the
market used, whilel negative correlation, the stocks move in the opposgieetibn of each

other or the market us€d019 Bodie page 150 u.d.)

After the monthly betavalue is calculated the portfolio betalue is calculated byhe

following equation:

r 5)

In this research for a realistic comparison between the market portfolio and all the portfolios
constructed, the market portfoli@se risk-adjusted to the same betalue as the portfolio,

meaning if a leverage position in the market portfolio (S&P500) and if then th&eeskate
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is used to lower the betalue of the market portfolio, this is done to build on the assumption

of thatthe betavalue of the is 1 and the ridgkee rate is 0.

3.2.3 Portfolio variance.
The standard deviation is calculated as a part of the Shatipecalculations.
If a given portfolio consist of two stocks, the following equation is used to calculate and

detemine the portfolio variance:
A x K x K ¢x x zK (6)
WhereA , is the covariance between the two retuth$: ® 2 . As the portfolio in this

research consistof more than two stocks, the calcuteis of the portfolio variancare

calculated by the following equation:

A - K KK (7)

Where—, is the difference between the average variance and the average covAriaiscie

average variance, ard , is the average covariance.

The expression shows for small N, the difference between variance and average covariance is

important, as N grow/larger, the average covariance is more important.
To simplify the calculations, the vectors and matrimesapplied in this research, to calculate

the portfolio varianc&ovariancematrix using the following equation:
VL ;58
0 00 ]

m Tohhmi Qo (8)

3.2.4 Sharpe Ratio.
Sharperatio divides the expected return of the portfolio minus thefresi rate over the sample

period by the standard deviation of the returns. The numerator iscteeniental return of the
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portfolio less the riskree asset, and the denominator is the volatility of the portfolio. The
Sharperatio measures the Rewat@Volatility trade-off, which meas the higher the Sharpe
ratio is, the greater the investment istie tevel of risk. The Shargatio is also applied by
analyss, portfolio managersandassetand wealth managers, and can be applied to evaluate
single stock, investmenor entire portfolio(2020 Bodie page 869 u.dhe Sharperatio in

the research isalculated bythefollowing equation:
32 —— 9)

2 , is the return of thetocks 2 his the riskfree rateandA handis the standard deviation of

the markels excess returhe results of the equation above (Shaqi®) can be divided into
four gradingg2022 CFA u.d.)

1. 32 pg AA

2.p 32 pogdg AANGAGAA
3.¢ 32 cqaggAOUT A

4. 32 op@AAI T AT O

The main objective of using the Shamagio isto maximize returns and redeovolatility (the
risk). An unrealistic example and the most wished scenario for investors wouwacdhig
expected return with zero volatility, which would result in an infinite Sheafie which is not

possible.

3.2.5 Sortino Ratio.

The Sortineratio dividesthe excess return by the lower partial standard deviation (LPSD). In

the research thesithe lower partial standard deviation of excess return is calculated by using

onl y rétres drdisingonly negative deviations from the riglee rate (rather thaa

negative deviation from the sample average). These deviations are squared to obtain an analog

to variance then taking the squareo ot t o ethatiai ns taa nidlaerfdt devi at i c
The lower partial standard deviation is, therefore, the sepoateof the averaged squared

deviation, conditional on the negative excess ref022 Bodie page 169 u.d.)
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The Sortineratio is catulated bythefollowing equation:
31 O&aAIGIg - F‘ﬁ (10)

31 O @aAIOkgsl the Sortineratio for strategy K, th@y his the mean of the returns for
strategy K andX  , is the mean of the standard deviation for the downside risk for strategy

K. The marketvith the highest Sortingatio is the best performing market.

The Sortineratio is applied to evaluate to measure the downside risk of the portfolios since the
standard deviation of the returns greater than the avesaggected to be benefici&fl994
Sortino & Price u.d.)

The last analysis of the research uses the mediumaitEttm) fromFactSeto calculate the
medianP/Eratio of the following sectors: Consumer N@yclicals, Finance, Healthcare,
Industrial and Teamology, to separate Value & Growth stock in the secfidie medianP/E
ratio is calculated by the following equation:

-AAEA+— 1 AOAOOAOEITT O (11)

3.3Fama & French-tactor regression.

In 1993, Fama & Frengbroposed a threfactor model that has become a standard tool in many
empirical studies of asset returns. The model is built on the theory of the @Adeld but
includes two additional factors. The two factors added as observations suggest the average
retun on stocks of small firms and stocks of firms with a high ratibebook value of equity

to the market value of equity have historically been higher than the predicted by the security
market line of CAPM. The threactor model also observed that seebookto-market ratio

may proxies for exposurestioesource of systematic risk, which is not captured by the CAPM
factor (beta), causing return premiums. Fama & French pointed out that firms with high ratios
of thebook to market value are likely taféer from financial distress and small stocks may be

more sensitive to changes in the business condizioi9 Bodie page 213 u.d.)

Pagel9 of 98



«

AALBORG UNIVERSITY

DENMARK

The research paper from Norsarx (2012 u.d.)dentified thatprofitability and average return

are strongly related, and Aharoni, Grundyd Zeng(2013 Gil Aharoni u.d.flocumentech
reliable relationship between investment and average return, indicating that Fama & French 3
factor modeimiss the relation between the average expected return and expected profitability
and investment. Fama & Frentiten createé new model adding two additional factors the
profitability and investment factor and became the Fama & Fretiabtér model, which is
commonly used in empirical studies of asset return today. This retkasitsuses the Fama

& French 5factor model folasset pricing.

The thesis striveto determine and predict the prices of assets using the Fama & French 5

factor model,which contains SMB(Small minus Big) HML (High minus Low) RMW

(Robust minus Weak profitabilityand CMA (Conservative minus Aggréss investment
stocks).Thefi r st step of the Fama & French regressi
in this research is the monthly average excess return of each portfolio andbasetbr

portfolios, the data consist of 61 observations basedivenyears from01.01.201771

01.01.2022.

The purpose of the test inghesearch is to examine the alpha of the portfolios and to determine
if the five-factors are significanh explainingeach of theortfoliosdexcess retus Thedata
collection of he five factors, MKT(RRf), SMB, HML, RMW, and CMA is downloaded
from Kenneth R. Frenéhsvebpage under the data librasgction(2022 Kenneth u.d.)The

data is represented Excel'. The data of the returreseon monthly basis andre equivalent

to 61 observations1 eachportfolio.

By using the Fama & French-factor model in multiple linear regression, the alpha and
significance of each factor are determined by the following emjugfi &.-f. 2014 2014)

2 2 A 1 2 2 3-" (-, 2-7 #-1 R (12)
2 2 A 12 2 3-" (-, 2-7 #-1 6A1 OAOI x Ok
(13)

" Excel datacollectionspreadsheegnneth R. French Data
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Where,A; Alpha, if the model captures all variation in edicted returns, the intercept is
zero,2 is the return on the stock or portfol®, is the riskfree rate return2 is the return

on the valuaveighted market portfolio.

As shown in the two-equation above, and mentioned in the problem staterherthtee

hypotheses in #hthesis arecalculated as:

(A ECoB' 2A0BT CPADEBAABICORADT %3' 2 A0BET CPDAT EAO
(d EQE Al %3' 2 ACBT CHODAA BT OBAI Q8 OAABEEAAOT O
( @T6 ATTOROT xEPFEAAE T DANCE QE Al %3' OAOKT ICPAT EAO

-E 2 1 2 2 is the market factor.

3 - " Return on a diversified of small stocks minus the return diwvexsified portfolio of
big stocks

( - , The dfference between returns on diversified portfolios of highd low B/M stocks.

2 - 7 The dfference between the returns on diversified portfolios of stock with robust and
weak profitability.

# - ! Is the difference between the return on diversified portfolios of low and high
investment stocks, which are called conservative and aggressoks

6 A1 O the monthly excess return of the constructed vphrfolio

' O1 x Othe monthly excess retuni the constructedrowth-portfolio

R Is the zeremean residual

The coefficients in this research multiple linear regressiorrarg:- ", ( - ,,2 - 7,# - |,
6 Al ,@hd' OT x. Ote error term for the multiple linear regression is the difference

betweertheobserved excess return and the estimated excess return by thraethdil.

3.40LS-assumptions.

Before the regression is conduciadhe thesisthe OLSassumptionT1-T6 hasto be tested,
the testing is provided ithe appendi®. In the use othe Fama & French Bactor model for
predictions, the OL&ssumptions have to be met. The validity of the @k@mators depends

on various assumptions. These are the Gauss Markov assuntpétohestermingf the OLS

8 Appendix 4- OLS-Assumptions from 4.1.1 to 4.1.6
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estimates for the regression coefficieatsoveare the best linear unbiased estinsat# is
specifically assumptions for time series applied which are the follodngM. 2012
Wooldridge u.d.) The remaining sectdrasedand Value and Growthportfolios in the

resarch thesis isssumedo follow the same results.

The first assumption TS.1: Linear in parameters, exashio@ the linear relationship between
the dependent variable in this research the excess retutithe explanatory variables (Fama
& French 5factors) is. The linear relationship is tested by using the Best Fitted Wirieh
determines if the dafpoints ofthedataset are on the line. timeresearchhesis,Excel is used
for this test where the excess return of the portfolios is onhesrandhe 5factorsis on the
X-axis.For an @ample ofaperfectly linear relationshjgll the datapoints will be on the line.

Theresultof the tesis presented in thappendix.

The second assumptienT S . 2 : No perfect Collinearity: AN
ornoraperfect l i near c o mb i n athd correlationf betwekretheo t h e r
independent variable ithe thesisresearchon the 5factors from Fama & French. The
correlation istested in Excel constructing a correlatimatrix, using the following function

and theresultof the tests presented in thappendix®.

The third assumptiois TS.3: Zero Conditional Mean is tested using scatterplot frestuRio,
where the residuatiplaced and if the trendline is around zero. If the mean of the residual is
zero, then assumption four is satisfied. The closer to zero the betteestitief the scatterplot

is presentedn the appendix?.

The fourth assumptiois TS.4:Homoskedasticity is tested using the BreuBelgartest in R
studio. As described in assumption 3, the error u is corstaltoes not increase with time.

The BreuscHPagantest consist of the following nullypothesis:

( (T17TO0EAAAEDOADAHADVOE AOKRE OOOK EBBALRN OEAT AA
( (AOAOT OE £EDOAOBEB®OVE AOCAIAE OOOKEBBREARMOEAT AA

9 Appendix 4- OLS Assumptions 4.1.1
10 Appendix 4- OLS Assumptions 4.1.2
11 Appendix 4- OLS Assumptions 4.1.3
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In the thesigesearch test, the BreusBlaganTest follows a significance level of 0.05 (5%). If

the pvalue of thetest is less than 0.05, the nhifpothesis can be rejected and conclude that

the heteroskedasticity is present in the regression, and if the test is above 0.05 the alternative
hypothesis is used and homoskedasticity is present in the regression. dgtbesion has
heteroskedasticity present the regressions standard errors are corrected by using the Robust

Standard Error test in-Btudio, theresultof the test is presented tine appendix?.

The fifth assumptioms TS.5: No Serial Correlation is test by using the Ljun@ox test (LB

test) statistics. The test consists of the following null hypothesis:

( 4ERT ART AO@ETA AREEGEIAl ART AOD@ETOECEOOTI AT OOAT AOET 1|
( 4ERT ABETIxAREEQEIAI ABET e BDCKEOOI AT OOAIT AOGET 1

In this research test, the LjwBpx test follows a significance level of 0.05 (5%). If theglue

of the test is less than 0.05, then the-hylbothesis can be rejected and conclude that the time
series does not showsign of autocorrelation, if the-yalue is above 0.05 the alternative
hypothesis is used, and the time series show sign of autocorrelatiorestifi®f the test is

presented inhe ppendixs.

The last assumption TS.6: Normality is tested for multicollinegdity. 2012 Wooldridge

u.d.). filf two or more independent variables in this research thddistors have an exact linear
relationship between them, then the regresdias perfect multicollinearitp. As two
independent variabldmvethe same effect aine dependent variable in this research the excess
return, the marginal effect of each cannot be estimated. The best case is low collinearity
between the independent and dependent variables and is tested b@+petand Shapiro

Wilk test in Rstudio anl theresultis presented ithe ppendix?.

As the Fama & French-factor regression model is corrected for any problems andstheet
Gaus s Maasdumptiohs thesregression will be conducted. The pughdisis research
as mentioned is to test whether the coefficiehtie 5factorsand the valuend growthfactor

have some explanatory powarerthe dependent variable tegcess return. The research uses

12 Appendix 4- OLS Assumptions 4.1.4
13 Appendix 4- OLS Assumptions 4.1.5
14 Appendix 4- OLS Assumptions 4.1.6
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a significance level of 0.05 (5%and the pvalue is the main indicator to determine the

significance of each coefficient.

After the OLSassumption is tested in the thesis, the-fators are regressed on each powufoli
based on the excess returns. Depending on the significance levehaidep of each
regression the level of exposure to thefiaetors is determined. Furthermore, the ailphhe,
adjusted Rsquareand standard errareexamined on the models inetthesis, tandicatethe
prediction of the excess returns of the portfolios. The next step is the gergpalific
approach, which is done by excluding the insignificant factors from regneggedsion in the
thesis andonstrucing a new regressioagain. The beditting model is chosen by using the
Criteria approach othe Akaike Information Criterion (AIC) and Bayesian Information
Criterion (BIC), to estimate the prediction error &ne relative quality of the models regressed

in the thesis, anthe lowest value indicates the best fitting mg@6l19 Paolella u.d.)

4. Empirical Findings & Results

This chapterconsists ofour anayses Portfolio performance evaluation, the Fama & French 5
factor model regression, the seebased portfolipand the value and growth portfaliBach
analysis helps clarify whether or not the E&@ngs of the chosen companies and sectors
influence on theerformance of the stocksdwhether or novalueor growthstockshave an
impact Furthermore, it determines if any of the portfolios are affected by the Fama & French

5-factors, creating the best model for price prediction.

4.1Benchmark and market portfo performance.

This chapterexamines thdenchmark (S&P500) performandelping to determine whether
or not each portfolibasoveror underperformed the benchmarke riskfreemarket portfolio
is based on previous empirical evidence fr@017 Ronald Q Doeswijk u.d.fFurthermore,
the chapterprovides the results of portfolios with both High and Low E&@nhg stocks,

indicating whether or not ES@tings contribute to the performance of the stocks.

When comparing the Highand Low ESGrating portfolics, the sectoportfolios, and the
value and growthportfolio the market portfolio betsalue is riskadjusted with the
corresponding difference in tlecess returns. Inétthesisesearchthis is done by combining
the benchmark (S&P500) outcome shown in table 4.1.1 with asbkte of 1 and the riskee
rate withanalphavalue of 0. This indicates if one of the given portfolio¢he research has
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betavalue above 1 thetne portfolio is more volatile than the market, and if letavalueis

below 1 therthe portfolio is less volatile than the market.

Table 4.1.17 Market portfolio performance

(Performance result from S&P500 calculated in excefy

S&P500 Annually performance

Benchmark excess return 14.68%
Sharpe-ratio 0.938
Sortino-ratio 1.076
Downside deviation 13.6%
Standard deviation 15.6%
Variance 0.024
Beta 1.000

Alpha 0.000
Skewness -1.659
Kurtosis 2.953

Source: Authordés creation.

The research period is from 01.01.2017 to 01.01.2022, equivalent to 61 observagions.
illustrated in table 4.1.1, the benchmark generated an excessafetdr68% orannuabasis,
indicating investors would generate an ageraf 14.68% annuallyverfive yearsby investing

in the S&P5068index. Generally,the standard deviation is closely related to the return of a
stock/portfolio.The larger volatility, the larger the gains or losses in retareexpected. The
relation betweenrisk and reward is determined by the Sheamdée and the Sortingatio
determines the downside risk of the stock/portfdliastrated inTable 4.1.1, the benchmark
performed a Sharpeatio of 0.938 and a Sortim@atio of 1.076 omannualbasis dumg the
research period. The ratios are used to compare the portfolios and-patkaio as indicators

of Rewardto-Volatility and Downsiderisk, the highest value generated indicates the best

result

To compare the distribution of the portfolios based on the annual excess retures Uit

the S&P50andex in table 4.1.1, shows it is not perfectly distributed, whiattially can be
described by the skewness and kurtosis. The skewness measssgartiedry of the research
dataset and generated a skewnes4.669 indicating the excess return is negatively skewed,

resulting in larger lefhanded tails, and implies the S&P5@dex generates few large losses

15 Excel datacollection spreadsheet (Higlow ESG portfolio)
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and frequent small gai2022 Bodie Kane u.d.J'he kurtosis indicates the thickness of the

tails of the calculated dataset of the benchmark S&P50@thealexcess return has a kurtosis

of 2.953which is categorized @& p | at yaklusrot iccadl | ed # kedistribation, i ndi
is predictable in the sense that rarely will be extreme returns by investing in the SB&Q0

4.2High and Low ES@ating portfolio performance.

This chapter examines the Higimd Low ESGrating portfolio performanceThe thesis
researchis proceethg to the performance evaluation of the Higgnd Low ESGrating
portfolios. The construction of the Highand Low ESGating portfolio in the research is
constructed by usinghe top 10% of the highestrated and the 10% othe lowestrated.
Applying this approach, the Higland Low ESGrating portfolios in the researelietakenthe
top 10%of companies placenh the S&P500 is equivalemd 50 companiesandthe same is
done lowest 10%f companies placed itne S&P500equivalent to 50 companies. This leads
to two portfolios with 50 companies in eadoased on the ES@tingsranking from Refinitiv
and FTSEand illustrated in the tab2.2

Table 4.2.1i High- and Low ESGrating companies

(The thesis focus area of Higland Low ESGrating companies and construction methgd)
ESG Rebalancing Thematic Focus

Objective Investment based on EQ@tings and agencies Focus on ESé@nvesting based on ESfatings

of High- and Lowcompanies from S&P500.

Key Consideration ESGrating from agencies, desired risk talem ESG | Broad vs. Specific exposure

rating divergence

Examples Optimize ESGbenchmark, active strategies Focus on the highesand lowest ES@&ating

companiessectors and Value vs. Growth

Source: Authors creation
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Table 4.2.2 Screenshot of ES&ating ranking
(The S&P500 companies rankinffom highest to lowest based on Refinitiv and FTSE ES$&ings)'
Companies Refinitiv ESG-rating FTSE 5year avg. ESG

rating

High ESG-rated companies

1. Microsoft Corp 93.0 4.6
2. Cisco Systems 89.0 4.3
3. Johnson & Johnson 89.0 4.0
4. Humandnc. 87.0 4.2
5. Newmont Corp 87.0 4.2
eeéeé eéé. eéé. .
Low ESG-rated companies

1. News Corporation Class A | 26.0 0.0
2. Abiomed Inc. 25.0 0.0
3. Caesars Entertainment Inc. = 18.0 0.0
4. Rollins Inc. 7.0 0.0
5. Lumen Technologies Inc. 0.0 0.0

Source: Authors creation

Fromtable 4.2.2and the construction of the Higaind Low ESGrating portfolio, the highest
ESGrated company was Microsoft Corp (MSFT) wihmating of 93 from Refinitiv and 4.6
from FTSE fiveyear average ES@ating, and thedwest ESGated company was Lumen
Technologies (LUMN) witharating of 0.0 from Refinitiv and 0.0 from FTSE fiyear average
ESGrating

Thethesis researgberiodis from01.01.2017 to 01.01.2022, equivalent &1 months.eight
stock from the S&P50index has been excluded from the obserwatidhe threef themare
Corteva Inc, Dow Incand Fox Corporation Class A since their historical data begins in 2019.
The lack of information will influence the research and why the researcher has historigal goin
back fiveyears, to get a more precise resiilb compare the performance of the Higind
Low ESGrating portfoliq Sectorbased portfolios and the valuand growthportfolio the

thesis researcbompars the Sharpeatio, Sortineratio, and Alphavalueon anannualbasis.

16 Excel datacollection spreadsheet (Higlow ESG portfolio)
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Table 4.2.3i Performance of High- and Low ESG-portfolio

(The performance result calculated in excg@fligh-Low ESGportfolio spreadshegti to compare the performangé’

Market portfolio Annual High ESG-rating portfolio Low ESG-rating portfolio
performance Annual performance Annual performance

Excess Return 14.68% 13.16% 18.32%
Sharpe-ratio 0.938 0.800 1.438
Sortino-ratio 1.076 1.450 1.921
Downside Deviation 15.6% 9.1% 8.8%
Standard Deviation 13.6% 16.5% 11.8%
Variance 0.024 0.027 0.014
Beta 1.000 1.013 1.066
Alpha-value 0.000 -0.001 0.003
Skewness -1.659 -0.029 -0.457
Kurtosis 2.953 0.360 0.527

Source: Authors Creation

From table 4.8 above both the Highand Low ESGrating portfolio generated betalues
above lindicating the portfolios is more volatile than the market. Only the Low-E&iGg
portfolio outperformed the benchmark with 3.64%ammualbasis while the High ES&ating
portfolio underperformed with1.52% onannual basis The Low ESGrating portfolio
generated Sharpand Sortineratios of 1.438 and 1.921 and outperformed both the benchmark
and High ES@ating portfolio indicating greater returns relative to the amotinsk taken,

and greater returns of each unit of downside risk, while the High -fEB#lio
underperformed the benchmark based on the Shatipeand outperformed the benchmark
based on the Sortia@tio. Referring tachapter3.2.4 of the Sharpmatio the Low ESGrating

portfolio generated an adequate/good ratio compared to the Highdia& portfolio.

Referring to the methodologhapter3.3 Fama & French-factor, the following regression is

generated ifexcel and Rstudio, shown in the appendfix

2 2 A 1 2 2 3-" (-, 2-7 #-1! R (14)

17 Excel datacollection spreadsheet (Higlow ESG portfolio)
18 Appendix 2i Fama & French Bactorregression Rstudio and Excel result
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The results from equation Btepresented imable 4.24 below and dspite the performance
measured by the excess return, both the Haghd Low ESGrating portfolio generated
insignificant alphavalues 0f0.1% and 0.3% on a significance level of 0.05 (bUt)generated
positive and significant betaalues on a significance level of 0.05 (5%)om the regression
both the Highand Low ESGrating generated positive and signgit values othehigh minus
low (HML)-factor, indicating the portfolioaresensitive and correspond to the HNHctor or
Aportfoliod of gotmarkekalueywanly the Low ESKting modfddio is
exposed to the Robust minus Weak (RMfQtor, indicating the returns corresponds to the

profitability of the companies or dAportfoli

Table 42.47 Fama & French 5-factor regression
(applying Data analysis tool regression in excelygriable =High- and Low ESGrating excess return, wariables = FF5-factors)\®

Alpha Mkt -RF SMB HML RMW CMA Adjusted Std.
R-square | Error

High ESG-portfolio | -0.001 | 0.949 -0.064 | 0.263 0.053 | -0.010 0.945 0.011
P-value?® 0.468 | 0.000(***) | 0.339 0.000(**) | 0.528 | 0.913

Low ESG-portfolio | 0.003 | 0.921 0.120 0.200 0.077 | -0.397 0.919 0.014
P-value 0.181 | 0.000(***) | 0.168 0.004(*) | 0.478 | 0.001(**)

Source: Authors Creation

As the alphas are different from zero, the Fama & Freniett®r model desnot capture all
of the ESGrisks. This iseven thoughhe portfolios are created with zero exposure to the risk
factors, meaning that either the markeangfficient, or the risk factors do not fully capture all

the risks.

Fromthe risk point of viewn Table 4.2.3only the Low ES&ating portfolio outperformed

the benchmark with a Sharpatio of 1.438, indicating an adequate/good ratio and the portfolio
tends to generate greater returns relative to the amount of risk takeapettbvalue above 1

and a Sortingatio of 1.921 indicating the portfolio tends to generate greater returns of each

unit of downside risk compared to the benchmark and High-88&g portfolio. The High

19 Appendix 2 Fama & French-factor regression Rtudio result.
2 The stars in theRalue indicates the significance level where
*** = gignificance level of 0.00

** = significance level of 0.05

* = significance level 50.1
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ESGrating portfolio underperformed compared to the benchmark based on the-&tiarpe
indicating less great return relative tbe amount of risk taken, while the portfolio
outperformed the benchmark based on Soitaio indicating greater returrier each unit of

downside risk.

The distribution ofannualexcess return of the Higland Low ESGrating portfolio generated
negative skewness for both portfolios, indicating frequent small gains and few large losses, and
with a relativéy low kurtosis of 0.360 and 0.527, indicatingp | at y kur t i cddhedi st ri

portfolios havea small probability of extreme returns.

4.3 Sector based portfolio.

This chapter examines the sed@sed portfolie performanceThe thesis is oceeding to the
sectorbased portfolidhe construction asectorportfoliosis based othe average ES@ting
based on the fivgear average FTSE ES@Gting the ESGrating are rated from-8 where 0

is the lowest and 5 is the highest ratiAg. presented irtable4.3.1 each sector is presented
with the average ES@ting of the sectoiThe thesigesearch five sectoemeselected by the
following factors: The average ES@ting of the sector and the number of companies
represented in the sector, applying thes¢ofag the five factors used the thesis research
Consumer NofCyclicals, Finance, Healthcare, Industrjalnd Technology. After the
selection of the sectors, the portfolios are constructed by taking the 10 highesate&G
companies and lowest ES@ted companies in each sector, giving 5 sector portfalits 20

companies and the portfolios are equallighted.
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Table 4.3.17 Average ESGrating of the sectors.

(Cal cul ated in Excel inspréadsheetBectoreE6@atngsy* f or mul a

Different Sectors | FTSE ESGrating (five- = Number of | Minimum | Maximum Standard
year average rating of the| companies deviation
sectors) represented in each

sector

Consumer Non- 24 44 0.0 4.0 0.890

Cyclicals

Finance 2.3 100 0.0 4.1 0.978

Healthcare 2.2 64 0.0 4.3 1.376

Industrials 2.2 58 0.0 4.3 1.263

Technology 2.2 70 0.0 4.6 1.445

Source: Authorés Creation

The table above illustrate¢he sectors used for the seeb@sed portfolios in the thesis. The
highest ES@ating sector is the Consumer Cyclicals with an overall average of 2.5, and the
lowest ESGrating sector is th&echnology sectawith an average rating of2.As mentioned
above, due to the lack of companies represented in the sectGmstimer Cyclicals, Nen
Energy Materials, Telecommunications, Utilities, Eneyd Business servicese excluded

in this research construction of sector portfolios. The following seaterssad in the research:
Consumer NotCyclicals (44 companies) Finance (100 companies) Technology (70

companies)Healthcarg64 companiesyand Industrial§58 companies)

4.3.1 Sectorbased portfolio performance & evaluation

Proceeding téhe performance evaluation of the sediased portfolio®f the thesis research

As mentioned above the selection of the sectors is based on the averagatiB§®f the

sectors and companies represented, and the construction of each portfolio within the sectors, is
based on the 10 highesind 10 lowest ES@&ted companiewithin the sekcted sectors. The
thesishas created an overall table to compare the different sgottiolios with each other

and the benchmarKable 4.3.2 below illustrates a screenshot of the-E81Ring of the secter

based portfolios used in the thesis.

21 Excel datacollection spreadsheet (Sector E&ings)
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Table 4.3.2 Screenshot oESG-rating ranking

Consumer NonCyclicals FTSE Finance FTSE Technology FTSE Healthcare FTSE Industrial FTSE
ESG ESG ESG ESG ESG
rating rating rating rating rating

Walmart Inc 4.0 Capital on 4.1 Microsoft 4.6 Biogen Inc 4.3 Delta Airlines 4.3
Financial
TJIX Companies 3.9 JPMorgan Chase 4.1 HP Inc. 4.3 CVS Health 4.3 Xylem Inc 4.3
Campbell Soup 3.8 Bank of American 4.0 Intuit Inc 4.3 Humana Inc 4.2 Cummins Inc 4.2
CocaCola 3.7 PNC Financial 3.9 Cisco system 4.2 Boston Scientific 4.0 FedEx Corp 4.0
PepsiCo. 3.7 State Street Corp 3.8 Intel Corp 4.2 Johnson & Johnsor, 4.0 Lockheed Corp 4.0
eé. . éé. . éé. . éé. . éé. . éé. . éé. é é éé. éé
Ulta Beauty 2.4 Extra Space 1.0 Monolithic Power 0.0 Catalent Inc 0.0 General Electric 1.1
Constellation Brands 2.3 Loews Corp 1.0 MSCI Inc. 0.0 Dexcom Inc 0.0 Generac Holdings 1.0
Church & Dwight 2.2 Berkshire 0.6 Match Group Inc 0.0 Molina Healthcare 0.0 Ingalls Industries 0.0
Kraft Heinz 2.2 Alexandria Real 0.0 Paycom Software 0.0 Charles River Lab. 0.0 IDEX Corp 0.0
Estate Inc
Walgreens 2.2 CBOE Global 0.0 PTC Inc 0.0 PerkinElmer Inc 0.0 IPG Photonics 0.0

(High- and Low ESG-rating companies of selected sectors ranked from highest to lowest based on FTSE E&@ng)??
Source: Authors creation

22 Excel datacollection spreadsheet (Consumer Neyclicals, Finance, Technology, Healthcare, and Industrial sector)
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Annual Benchmark @ High ESG Low ESG High ESG Low ESG | High ESG Low ESG High ESG Low ESG High ESG Low ESG
performance Consumer | Consumer | Finance Finance Technology | Technology | Healthcare | Healthcare | Industrial | Industrial
Non- Non-
Cyclicals Cyclicals
Excess return | 14.68% 7.18% 11.62% 10.14% 14.36% 18.77% 39.66% 11.75% 25.25% 10.58% 17.54%
Sharperatio | 0.938 0.589 0.501 0.366 0.816 1.091 1.739 0.700 1.188 0.462 0.913
Sortino-ratio | 1.076 0.417 0.407 0.389 0.667 1.050 1.529 0.723 1.057 0.426 0.788
Standard 0.156 0.122 0.232 0.277 0.176 0.172 0.228 0.168 0.213 0.229 0.192
Deviation
Downside 0.136 0.172 0.285 0.260 0.215 0.179 0.259 0.163 0.239 0.248 0.223
Deviation
Alpha-value® | 0.00 0.021 (**) | 0.039 (**) | 0.043 (**) | 0.025 (**) @ 0.025 (**) 0.025(**) 0.022 (**) 0.020 (**) 0.036 (**) | 0.020 (**)
Beta 1.00 0.587 1.261 1.498 0.987 1.014 1.116 0.732 1.070 1.234 1.050
Skewness -1.659 -0.050 1.759 -0.162 -0.075 0.194 1.224 -0.560 -1.896 -0.503 -0.563
Kurtosis 2.953 -0.608 4.758 -0.632 -0.210 -1.229 2.673 3.654 4.539 -0.592 0.096

Source: Authors creation

Zx* = significance level of 0.00 ** = significance level of 0.05 * = sifjnance level of 0.1
24 Excel datacollection spreadsheet (Consumer Neyclicals, Finance, Technology, Healthcare, and Industrial sector)
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Table 4.3.4i Fama & French 5-factor regression.

Fame & French 5 High ESG Low ESG High ESG Low ESG  High ESG | Low ESG High ESG  Low ESG  High ESG Low ESG
factor regressiorf® Consumer Consumer Finance Finance Technology | Technology Healthcare Healthcare Industrial Industrial
Non-Cyclicals | Non-
Cyclicals

Alpha 0.021 0.039 0.043 0.025 0.025 0.025 0.022 0.019 0.036 0.020
P-value 0.000 (**¥) 0.000 (***) | 0.000 (***) | 0.001 (**) | 0.000(***)  0.000 (**¥) 0.018 (**) 0.036 (**) 0.000 (***) | 0.013 (**)
Mkt -RF 0.906 1.621 1.584 1.212 1.389 1.377 1.081 1.665 1.626 1.331
P-value 0.000 (***) 0.000(***) 0.000(***) 0.000(***) | 0.000(***) 0.000(***) 0.000(***) 0.000(***) 0.000(***) | 0.000(***)
SMB -0.327 0.624 0.157 -0.120 -0.073 0.350 -0.087 0.067 0.313 0.230
P-value 0.197 0.144 0.702 0.689 0.798 0.423 0.831 0.869 0.423 0.503
HML -0.124 0.071 1.545 0.607 0.078 0.228 -0.233 -0.710 0.343 0.058
P-value 0.487 0.812 0.000(***) 0.006(**) 0.699 0.423 0.422 0.017(**) 0.216 0.812
RMW 1.068 0.566 -0.465 -0.371 0.120 -0.379 -0.177 -0.360 0.812 -0.135
P-value 0.013(**) 0.423 0.496 0.459 0.658 0.222 0.795 0.600 0.214 0.814
CMA 0.770 0.156 -0.797 -0.743 -0.670 -2.072 0.875 -0.514 -0.390 -1.347
P-value 0.037(**) 0.799 0.181 0.090 0.107 0.002(**) 0.142 0.388 0.489 0.008(**)
Adjusted R-square 0.475 0.588 0.730 0.640 0.661 0.528 0.265 0.522 0.644 0.603
Std. Error 0.026 0.043 0.042 0.030 0.029 0.044 0.041 0.041 0.040 0.035

Source: Authors creatiofFF5-factor regression result using data analysis regression in Exicgtvariables = excess return of the portfoliosygriable =FF5-factorsy®

% x = significance level of 0.00 ** = significance level of 0.05 * = significance level of 0.1
26 Appendix 2.1i Fama & French Bactor regression result of all sectors from Ex&abva
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The results of the secttwased portfolios iTable 4.3.3arebased on thannualexcess return
of the portfolios compared to the benchmark only the High ESG Technplogyw ESG
Technology, Low ESG Healthcareand Low ESG Industrigbortfaios outperformed the
benchmark.

The Sharpeatio of the portfolios also indicates the benchmark outperformed 7 out of 10
portfolios and the Low ESG Industripbrtfolio underperformed despite generating higher
annualexcess return, whessthe High ESGrIechnology, Low ESG Technologyand Low

ESG Healthcargortfolios generated higher Sharios and referring to the methodology
chapteB.2.4 each of the portfolios generated an adequate/good Shagéndicating greater
returns relative to the amount of risk taken in the portfolios, winddenchmark outperformed

7 portfolios indicating the benchmark generates greater returivedia the amount of risk
taken. Thesystematiaisk in thethesis researcis based on betaalue where only the High
Consumer NorCyclicalshavea betavalue below 1 and indicating the portfolio tertd be

less volatile than the benchmark, and thehrasta betaalue above 1, indicating the portfolios
tend to be more volatile than the benchmark. The Serétio of the portfolios indicatethat

9 out of 10 portfolios tend to underperform the benchmark, indicating the benchmark tends to
generate great returnsfor each unit of downside risk, wha®only the Low Technology

ESGyportfolio outperformed the benchmark and the rest of the portfolios.

Overall, the Low ESG Technologportfolio outperformed all of the portfolios and the
benchmark when compag the performance based on annually excess return, Stadime

Sortinoratio, and Alphavalue.

The result from the Fama & Frenchfdctor regression in table 4.3i4 based onthe
significance levelof 0.05 (5%). All of the portfolios generated sigodint alphavalues
indicating thg outperform the marketlespite lower annual excess retusns/ out of 10and

all the portfolios generated significant be&tues, where 9 out of 10 portfolibeivea beta
value above 1 indicating the portfolios tend®more volatile than the market. Only the High
ESG Finance Low ESG Financeand Low ESG Healthcangortfolios generated significant
coefficients on the High minus Low (HMifactor, The Highand Low ESG Finance portfolios
generated positive values iedting both portfoliosaresensitive and responsive to the factor
and perform well when stock/portfolios with high betmkmarket perform well, while the Low

ESG Healthcare generated a negative value indicating the portfolio is sensitive and responsive
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to the factor and perform well when stock/portfolios with low booknarket perform well.

The Robust minus Weak (RMWactor only the High ESG Consumer NQyclicals portfolio
generated a positive and significant value, indicating the portfolio excessretpamds to the
profitability of the stock/portfolios. The Conservative minus Aggressive (Gféfor, the

High ESG Consumer Ne€@yclicals, Low ESG Financeand Low ESG Technology
portfolios generated significant values, only the High ESG ConsumeiQyidicals has a
positive value indicating the excess return are exposed to firms with high investment policies
and moves in the same direction as conservative stocks, while the Low ESG Farathce
Technologyportfolios generated negative values, indicatimg portfolios excess return are
exposed to firms with low investment policies and moves in the opposite direction of

conservative stocks.

4.4Summary of portfolio performance evaluation.

Based on the calculations and results fdraptes 4.2 and 4.3rom the High and Low ESG,
Consumer Not+Cyclicals, Finance, Technology, Healthca@nd Industrials portfolios,

especially the Low Technologgector ESG portfolio generated the highest return of 39.66%.

Empirical evidence fronNordea analysteoncludedthat ESGcompanies delivered solid
operational performance since 2012 and High E&@&d companies outperformed the Low
ESGrated companies by 5% per yé2018 Hugo u.d.)Contraryto (2018 Hugo u.d.jhe thesis
research with the top 10% and lowest 10%, based on FactSet BI&E &verage EStated
companies from S&P500 found the opposite refsalh Nordeaanalysts From the result of
the High and Low ESGrating portfolio in the period from 01.@017 to 01.01.2022, the Low
ESGrating portfolio outperformed both the market portfolio and High E&hg portfolio
and performed on average per year 5.16% better than the Higip&8alio. Furthermore,
the result of the overall excess return for thet@rbased portfolios indicasd.ow ESGrating
sector portfolios tend to outperform the High E&Eng Sector portfolios anthdicatesthe

opposite otheabovementioned evidence.

Empirical studies like Halbritter & Dorfleitne2015 u.d.)found no significant return
difference between companies with Higind Low ESGratings and Fama & MacBe(th973
u.d.)did find statisticalsignificance of serval ES®&ariables, but the magnitude and direction

of the impactveresubstantially dependent on the rating provider and subperiod and concluded
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that investors should not expect abnormal returns focusing on ldighow ESGrated
companes (2015 u.d.) The thesis research from the results of the performance for all
portfolios, hie High and Low ESGrating portfolics both generated insignificant alphalues,
while all the sectebased portfolios generated sigrant alphavalue at a significance level of
0.05 (5%). The research also found the Hayid Low ESGrating portfolics showed statistical
significance at a significance of 0.05 (5%) on the High minus Low factor and only the Low
ESGrating portfolio showd statistical significance on the Conservative minus Aggressive
factor. The researcbn the sectebased portfolios found thahe High Consumer Non
Cyclicals ESG portfolio, Higtand Low Finance ESG portfolio, Higland Low Technology
ESG portfolio, Low Healthcare ESG portfoljcand Low Industrial ESG portfolio showed
statistical significance at a significance lee¢l0.05 (5%) on the High minus LewRobust
minus Weak and Conservative minus Aggressive factors, indicating the same result as Fama
& MacBet (1973 u.d.with some significance of serval ES@riables.

The Low Technologysector ESG portfolio is followed by the Low Healthcare ESG portfolio
with an annuafteturn of 25.25%. Interestirgyethe High Finance ESG, Higindiustrial ESG

and Low Consumer Ne@yclicals ESG portfolios which all is representing high risk based on
the betavalues, the high risk and low excess return are also reflected by low annual-Sharpe
and Sortineratiosindicating the portfolios has high kisnd low excess returRresented in

figure 44.1 below.

Table 4.4.17 High risk portfolios with low excess return.
(Screenshot of the highest calculated betalue of sectob ased portfolios us?®#ng Excel formul .

Portfolios Annual Avg. Beta-value Sharpe-ratio Sortino-ratio

excess return

High ESG-rating Industrial portfolio 10.14% 1.234 0.462 0.426
High ESG-rating Finance portfolio 10.58% 1.498 0.366 0.389
Low ESG-rating Consumer Nont 11.62% 1.261 0.501 0.407

Cyclicals portfolio

Source: Authors Creation.

From the Risko-Reward point of view, measured by the standard deviation, the atidh

Low ESGrating portfolio, the High ESating portfolio exceed the Low ESKating portfolio

27 Excel datacollection spreadsheet (Consumer Neyclicals, Finance, and Industrial sector)

Page37 of 98



«

AALBORG UNIVERSITY

DENMARK

and can partly be explained by political and $idon risk and two out of five Low ES@ting
sector portfolios exceed the high portfol{@921 Bolton u.d.)Furthermore, there is a growing
trend of private and institutional investors allocating capital from Low-E8&Icompanies
to High ESGrated companies, the trerahd benefits of investing in ES&sea matter of time

before reaching an equilibrium.

Finally, referring tochapterl.2 (Problem Statement) the first of the three-hyfiothesis, that
High ESGrating results in higher returns than Low E&fing, the research thesis reject
A H 1 bypothesis since both portfolios generated statistical insignificant alftaes
indicating there is no evidence of statistical difference between the excess retiths,Low
ESGrating portfolio outperformed the High ES@ting portfolio based on the annual excess

return, Sharpeatio, and Sortingatio.

4.5Regression Analysis.

The analys in the researclhesisinvestigatedand observedvhich factors of the risk size,
value, profitability and investment, that Highand Low ESGportfolios are exposed to.
Furthermore, the alphealue from the regression is used as an indicator of-awver

underperformance to the predicted value, rep

Table 45.17Fama & French 5-factor regression.

(Excel Data analysis tool regression x-variable = excess return of highand low ESGrating portfolio, y -variable = FF5-factors)?

Alpha Mkt -RF SMB HML RMW CMA Adjusted St. Error
R-square

High ESG- -0.001 0.949 -0.064 0.263 0.053 -0.010 0.945 0.011
portfolio
P-value®® 0.468 0.00Qq***) 0.339 0.00q***) | 0.528 0.913
Low ESG- 0.003*) 0.921 0.120 0.200 0.0771*) -0.397 0.919 0.014
portfolio
P-value 0.181 0.00Qq***) 0.168 0.004**) 0.478 0.001(**)

Source: Authors Creation.

2 Appendix 2 Fama & French-factor regression Highand Low ESGrating portfolio result
2%x* = gsignificance level of 0.00 ** = significance level of 0.05 * = significance level of 0.1
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Presented ifable4.5.1 is the summargesultusing the excess returmthe period 01.01.2017
to 01.01.2022 equivalent tdl®bservations. Each portfolio consists of stocks with the 10%
highest and lowest ESfated companies from S&P500. The result from the regression
examined and presented in tlsapter of the research analysishe alphavalue (intercept),

the 5factor, he adjusted Bquareand the standard error.

Referring to the theorghapter2.3.1 Fama & French-factor model, the factors in the
regression are MkRf (Market factor), SMB (Small minus Big), HML (High minus Low),
RMW (Robust minus Wegkand CMA (Comservative minus Aggressive).

The adjusted Bquare, explains the degree of variation in the excess return of each portfolio,
the resuls are somewhat different. Both Highnd Low ESGrating portfolio are considered
strong, as the values are above 0.&ctvindicatesa strong explanatory power within Finance
(2012 Wooldridge u.d.)

The High ESGrating portfolio has the highest explanatory power witliResquared value of
94.5% while the Low ES@ating portfolio has m R-squaed value of 91.9%. This is also
reflected by the standard error of each model, where the Highr&8@ portfolio has a
standard error value of 1.1% and the Low E&€@ng has a standard error value of 1.4%.
Further, the alphaalue of each portfolics also showing two different results. The High ESG
rating portfolio has generateghinsignificant negative alphealue of-0.11% at a significance
level of 0.05 (5%), while the Low ESfating portfolio also generateshinsignificant positive
alphavalue of 0.03% at a significance level of 0.05 (5%). The ayathaes of both portfolios

indicatestatisticaly insignificant values, and the model cannot predict the returns.

The exposure of the excess return of each portfolio on-faetérsis explained by the five
coefficients inTable4.5.1. With themarket factor (MkfRF), both portfolios are significant at
aconfidencdevel of 0.01 (1%). The High ES@ating portfoliohas an Mkf-RF valueof 0.949

while the Low ES&ortfolio hasa value of 0.921. As thekf-RF for both portfolioss below

one (1), the portfolios are less volatile than the market and therefore less exposed to the

systematic risk.

The size factor or Smathinus Big (SMB) indicates the exposure to the performance of stock

with small capitalization vs. large capitalization. tmesis researchyoth portfolios have
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insignificant values, but the High ES@ting portfolio has a negative coefficient, while the
Low ESGrating portfolio has a positive coefficient. Since both portfolios generated
insignificant values at a significance level of 0.05 (5%) it cannot be concluded that a significant

difference existsn the SMBfactor.

The interpretation of the High misu Low ( HML) or #dAportfotoi o0 of
market value companies minus low betokmarket value companies, is the opposite of the
SMB-factor, meaning both Higland Low ESGrating portfolio generated significant positive

values at a significarclevel at 0.05 (5%)In the High ESGrating portfolio the positive
coefficient value is 0.263 and the Low E$&ing portfolio positive coefficient is 0.200,
indicating both portfoliosare sensitive and responsive to thdL -factor and perform well

when socks with high bookto-market perform well compared to low boetkmarket

companies

Both the High and Low ESGrating portfolio are insignificant to the exposure of the Robust

to Weak (RMW) factor. This indicates that the excess return of the pordoks not
correspond to the profitability and no further explanation has to be done.

The Last factor, Conservative minus Aggressive (CMA), indicates whether or not the excess
return of the two portfolios is exposed to firms with low investment policiesritgpanies with

high investment policies. The High ES&ing portfolio generated an insignificant value on

the CMAfactor, while the Low ES@ating portfolio generated a negative significant

coefficient, indicating the portfolio moves in the oppositedion of conservative stocks.

Based on the results of the Fama & Frén&ifactor regression iffable4.5.1. it is not all the
five factors that are significamt the Highand Low ESGrating portfolio. By excluding the
insignificant factors. It is exgeted in the research that the model will gain larger explanatory
power. The corrected Fama & French model for the Hagid Low ESGrating portfolio are

presented below.

Fama & French Bactor model referred tequation 12n chapter3.3:
2 2 A 1 2 2 3-" (-, 2-7 #-1 R (15)

High ESGrating portfolio:
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Low ESGrating portfolio:
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Table 4.5.2i Fama & French 5factor regression.

y-variable = significant FF5-factors)*

(Excel Data analysis tool regressioi x-variable = excess return of highand low ESGrating portfolio,
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(16)

(17)

Alpha Mkt -RF SMB HML RMW CMA Adjusted St. Error
R-square

High ESG- | -0.001 0.940 - 0.252 - 0.946 0.011
portfolio
P-value® 0.648 0.000(***) - 0.000(***) - - -
Low ESG-  0.003 0.952 - 0.236 - -0.409 0.919 0.014
portfolio
P-value 0.197 0.000(***) - 0.004(**) - 0.001(**) - -

Source: Authors Creation.

Table 4.5.4 above presents the regression model summary after excluding the insignificant
factors. Compared to the summary of the figetor regression presented in table 4.5.1, the
changes by excluding the insignificant factbese resulted in changes in all factors.

Beginning with an adjusted-Byuared, increased by 0.01% for the High H&tg portfolio,

while remaining the same for the Low E$&ing portfolio. The standard error on both the

High- and Low ESGrating portfdio remained the same at 1.1% and 1.4%.

The High and Low ESGrating portfolio Mfk-RF factors both changed to respectively higher
values from 0.940 to 0.949 and 0.921 to 0.952 indicating higher volatility than the previous
result. The HML:factor for theHigh ESGrating portfolio shows changes aoefficientvalue

changing from 0.263 to 0.252, resulting in the portfolio is still sensitive and responsive to the

30 Appendix 2 Fama & French-factor regression Highand Low ESGrating portfolio result
Slxx* = significance level of 0.00 ** = significance level of 0.05 *significance level of 0.1
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factor and performing well when high betkmarket companiegerform well the Low ESG

rating portfolio showed changes in the significateesl of 0.05 to 0.01 and the coefficient

value changing from 0.200 to 0.236, resulting in the portfolio is a bit more sensitive and
responsive to the factor and perform well when high Hoeakarket companies perform well.

Lastly the CMAfactor in the Lav ESGrating portfolio the coefficieavalue changed from

0.397 t0-0.409, resulting in the portfolio moving more in the opposite direction of conservative
stocks.To finally determine whether the generat specific regression model is the best for

ther esearch, the info criteria Akaikebds I nfor
Criteria (BIC)areused for both the Highand Low ESGrating portfolio to determine the best

fitting model.In tables4.5.3 and 45.4 belowthe AIC and BlQesultis presented and the lowest

AIC- and BIGvalue of each respective model represents the best fitting model.

Table 45.31 AIC and BIC criterion High ESG -rating portfolio.

(R-studio result of AIC and BIC}?

High ESG-rating portfolio 5-factor regression Corrected regression with significant factors
AIC -368.2156 -371.1913
BIC -353.4395 -362.7478

Source: Authors Creation.

The High ESGrating portfolio, the specific model with the fiafactors, as expected represent
the best fitting model. By excluding the insignificant factors and only using theR¥ifind
HML factor, the AIC went from368,1256 t6371,1913 and the BIC fror853,4395 to

-362,7478.
Table45471 AIC and BIC criterion Low ESG -rating portfolio.
(R-studio result of AIC and BIC)*
Low ESG-rating portfolio 5-factor regression Corrected regression with significant factors
AlC -336.6560 -338.5224
BIC -321.8779 -327.9681

Source: Authors Creation.

The Low ESGrating portfolio, the specific modalith the fivefactors outcome was also the
best fitting model, as expected. By excluding the insignificant factors and only using the Mfk
Rf, HML, and CMA factors the AIC went fror836,6560 t6:338,5224 and the BIC from
-321,8779 t6327,9681.

32 Appendix 3- AIC & BIC result from Rstudio
33 Appendix 3- AIC & BIC result from Rstudio
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Fromthe above results, each regression model fits the time series better, by not excluding the
insignificant factor, since the value of AIC and Bl&@ueis higher than the-factor regression

compounded.

4.6 Summary of the Fama & Frencifiestor model.

As the bestfitted model of thethesis researcts the specifiemode| and not corrected for
insignificant factors, the following summary is based on the speuifidel. The besfitted

model in this research was determined®ik ai ke ds | nf or mandBayesianCr i t er
Information Criteria (BIC). Furthermore, the specific regression model and corrected
regression modeksultshad the same explanatory power on both the Hagid Low ESG

rating portfolio.

From the regression summaryoth the High and Low ESGrating portfolio generated
insignificant alphavalues, where the High ESKating generated a negative value and the Low
ESGrating portfolio a positive value. Implying both the Higind Low ESGrating portfolio

has a pvalue above 0.05 (5%) significem level, and therefore it cannot be concluded that a
significant differenceexists,and the returncannot bepredicted. However, both values are

different from zero, indicating the models not explain all of the excess retarn

Referring to the litertare chapter 2.2 The Fama & MacBetl{1973 u.d.)did show some
significance of serval ES@ariables but the magnitude and direction of the impact are
substantially dependent on the rating provider, the company sangl@articular subperiod.
Halbritter & Dorfleinter(2015 u.d.xoncluded that investors should no longer expect abnormal
returns by focusing on high or low ES@ted companies and Kempf & Osthoff. K. 2007

u.d.) and Statman & Glushko{2009 u.d.) both found evidence that stock with High ESG
ratings generated significant positive alplsdues and achievan excess returnwhile
empirical studies conducted by GalefRa G. 2008 u.d,)Manescu2011 u.d.) Halbritter &
Dorfleitner(2015 u.d.did not found evidence that suggesstatistically significant difference

in risk-adjusted returmbetween Highand Low ESGratingcompaniesMore recently research
papes from Giovanni Landi & Sciarell(G. L. 2019 u.d.¥ound no evidence of positive and
statistically significant impact in terms of market premium, when undertaking socially
responsible investmeati § & RS&dseaeckiglora(d.4.802& d A ES
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u.d.)foundno evidence of portfolios performing well from an E&#ing aspect, and did not
generate significant positive alpkalues for any assgtricing-model, while Filbeck& Zhao

(A. F. 2019 u.d.Jound evidence based on E®@teriaon the longterm stock, that firms with
High ESGratings statistically outperformed the S&P5@@ex, not on a rislkadjusted basis.
The empirical studies regression models used is the QA9&T u.d.)four-factor model and
Fama & French Sfactor model, but with different selection method and periods compared to

this research.

From the thesisresearchusing the Fama & Frenchf&ctor model, the result of thregression

is opposite of the empirical studies from Kempf & Osth{@ff K. 2007 u.d.)and Statman &
Glushkov(2009 u.d.on High ESGrating companies generating negative insignificant alpha
values and Flibeck, & Zha@. F. 2019 u.d.found High ESGrating companies statistically
outperformed the S&P56@dex not on a riskadjusted basis.

Thisthesisresearclsupports the findings of Fama & MacB€1973 u.d.) GalemgR. G. 2008
u.d.) Manescu2011 u.d.)and Halbritter & Dorfleitner(2015 u.d.)and morerecentstudies
from Landi & Sciarelli(G. L. 2019 u.d.and Nora JudifN. J. 2020 u.d,)finding no evidence
that suggestastatistically significant difference ithereturrs between High and Low ESG

rating companies.

Last and finally, the regression results show the Heyid Low ESGrating portfolio are
exposed to serval Fama & FrencHabtors, as Fama & MacBe(1973 u.d.)findings, the
results suggest this research hypothesis should be rejected, since both portfolios generated
insignificant alphavalues and both portfolios are not exposed to altfastor, therefore the

null-hypothesidi H 2i®rejected irthe thesis research

4.7Value & Growthportfolio

This chapter examines the Valaad Growthportfolio performanceProceeding to the last
analysisof the thesis researgcthe Value & Growth portfolio. The two portfolios are based on
the medium P/Eatio of the respective sectors: Consumer{diyelicals, Finance, Healthcare,
Industrial and Technology. The medium PRf&tio is used in this rearchchapterto rank the
highest 10 companies and lowest 10 companies in each sector from the mednatoRiEd
used toconstructtwo portfolios. The construction of the portfolio follows the same approach

mentioned inchapter4.1, and each of the fiveectors used represents 10 companies each
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equivalent to 50 companies in total. The Vaphgetfolio is represented by the 10 highest-P/E
ratios of each sector and the Growpibrtfolio represents the 10 lowest Réios of each

sector.The table below illgtrates the descriptive statistics ehchsector.

Table 47.17 Sector P/Eratio.

(Excel Data analysis toadl Descriptive statistics of all the o mp aR/Eyrétie representing the selected sectors of the thesis rese#rch)

Consumer NonCyclicals Finance Technology Healthcare Industrial
Mean 22.94 25.00 36.55 29.94 24.20
Median 22.72 13.97 26.59 29.01 20.04
Standard deviation 10.24 27.85 47.09 19.20 19.03
Minimum 0.00 0.00 0.00 0.00 0.00
Maximum 51.39 150.97 377.86 82.20 135.56
Source: Authors Creation
The table above is used in ttieesisresearch to construct two portfolios representing Value
and Growth stocks with respectively &mpanies in each portfolio. The table below illustrates
a picture of the selected companies for the two portfolios.
Table 47.271 Value- & Growth -portfolio stocks.
(Screenshot of the highest and lowest Pr&io of selected sector¥)
Growth portfolio P/E-ration Value portfolio P/E-ration
ranking ranking
Amazon Inc (Consumer Ne@yclicals) 51.39 Campbell Soup (Consumer N@yclicals) 15.30
Ventas Inc (Finance) 150.97 Invesco Ltd. (Finance) 6.33
ServiceNow Inc (Technology) 377.86 Seagate Technology (Technology) 12.38
Bio-Techne Corp (Healthcare) 82.80 Hologic Inc (Healthcare) 10.76
Enphase Energy Inc (Industrial) 135.56 Alaska Air Group (Industrial) 12.75

Source: Authors Creation

Table 47.1 shows the descriptive statistics of each sesttected in the thesigsearch. The

median is used in this research to consider whether or not the respective companies in each

34 Excel datacollection spreadsheet (Consumer Noyclicals, Finance, Technology, Healthcare, and Industrial sector)
35 Exceldatacollection spreadsheet (Value and Growth portfolio)
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sectorareconsidered a Value or Growth stodk thethesisresearch stocwith high P/Eratio
areconsideredsrowthstocksand stocks with low PAEatiosareconsidered/aluestocks based
on (French 1992,19961994 Vishny u.d.)The Value and Growthportfolio each consisbf

10 of the highest PHEatios above the median Rr&tio of each sector and bOthelowest P/E
ratio below the median P/Eatio of each sectofable 4.7.2above illustrates the highest and
lowest P/Eratios of companies from the respee sectors: Consumer NdRyclicals, Finance,

Technology, Healthcar@and Industrial.

4.7.1 Value & Growth portfolio performance.

Proceeding to the performance evaluation of\ladue- and Growthportfolio. As mentioned
above the selection of tipertfoliosis based on th/Eratio of the stocksand the construction
of the portfolios is based on the 10 highBP#Eratio companies representing the Growth
portfolio andthe 10lowestP/E-ratio companies representing thal\e portfolio of each sector
andequivalent 50 highest P/atios of the Growtportfolio and 50 lowest PAetios of the

Value portfolio.

Table 4.7.1.17 Value- and Growth-portfolio performance.

(Excel calculations of the performance of the Valuand Growth-portfolio) *

Benchmark Growth -portfolio Value-portfolio

Annually Excess Return 14.63% 21.35% 6.83%
Sharpe-ratio 0.938 1.265 0.328
Sortino-Ratio 1.076 1.404 0.334
Standard Deviation 15.6% 16.8% 20.7%
Downside Deviation 13.6% 15.2% 20.4%
Beta 1.00 1.006 1.214
Alpha-value 0.000 0.004 -0.006

P-value®’ 0.064(*) 0.023(**)
Skewness -1.659 -1.128 -1.500
Kurtosis 2.953 3.270 5.880

Source: Authors creation

36 Excel datacollection spreadsheet (Value and Growth portfolio)
87%* = significance level of 0.00 ** = significance level of 0.05 * = significance level of 0.1
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The results of the Valueand Growthportfolio from table 4.7.1.1. based on @r@enualexcess
return of the portfolios compared to the benchmark only the Grpwitfiolio outperformed
the benchmark with 6.72% per year and outperformed the \galufolio with 14.7% per year,
while the Valueportfolio underperformed the benchmark with8%.

The Sharpeatio of the Valueand Growthportfolio only the Growtkportfolio outperformed
the benchmark (S&P500) indicating the Growtbrtfolio tends to generate @gter returns
relative to the amount of risk taken with a beta above 1, indicating the Gpowttblio is more
volatile than the benchmark, while the Valpertfolio underperformed the benchmark
(S&P500) indicating lesgreatreturns relative to the amouat risk taken with a betaalue
above 1 and above the Growgbrtfolio indicating the Valugortfolio is more volatile than
the benchmark and Growtftortfolio. Referring to the methodologhapter3.2.4, the Growth
portfolio generated an adequate/good rBaaatio. In perspective to the Sharpio, the
Sortinoratio, only the Growthportfolio outperformed the benchmark (S&P500) and the
Value-portfolio with the highest Sortinmtio, indicating the portfolioeendto generate greater
returns for each unitof downside risk taken, while the Vahpertfolio underperformed

compared to the benchmark

Overall, the benchmark and Valueand Growthportfolio generated negative skewness,
implying the benchmark and twmortfolios generate few large losses and fezdqismall gains,
while the kurtosis of the benchmark and Growtrtfolio of 2.953 and 3.207 which is
relatively close to 3, implying moderate level of risk and probability of extreme returns are
low, which the betavalue of 1.006 also indicatewhile the Valueportfolio kurtosis of 5.880
implies high risk and high probabilities of extrdgntarge or small returnsvhich also can be
seen at the betaalue of 1.214. As mentioned above the Gromtintfolio outperformed the
benchmark and Valuportfolio onall the performance parameters, whicle n s-Apmafrom
the Fama & French-factor regression also indicatiestable 4.7.1.2both portfolios generated
significant alphavalues. The Growtiportfolio generated a positive alplialue of 0.4% on a
significance level of 0.10 (10%), while the Valpertfolio generated a negative alphaue of
-0.6% on a significance level of 0.05 (5%), indicating the Grepdtifolio outperforms the
market and the Valuportfolio underperforms the market.
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Table 4.7.1.21 Fama & French 5factor regression.
(Excel Data Analysis tool Regressidnx-variable = Excess return of value and growth portfolioyvgriable = FF5-factors)®

Alpha Mkf -RF SMB HML RMW CMA Adjusted R- | Std.

square Error

Growth- 0.004 0.891 0.052 0.041 0.066 -0.423 0.884 0.017

portfolio

P-value® 0.064 (*) 0.00q***) 0.598 0.593 0.595 0.003**)

Value- -0.006 1.055 0.168 0.471 0.024 -0.207 0.910 0.018

portfolio

P-value 0.023 (**) 0.00Q***) 0.121 0.00Q***) | 0.860 0.163

Source:Authors creation

The result from the Fama & Frenchfdctor regression in table 4.7.1.2s based on a
significance levelof 0.05 (5%) and 0.10 (10%)Both portfolios showed significant alpha
values, where the growdbortfolio outperforms the market with positive alphaalue of
0.004, while the valuportfolio underperform the market with a negative aiphklie of-
0.006.The Value and Growthportfolio both generated significant betalues, where the
Growth-portfolio betavalue is below 1, indicatinig is less volatile than the market, while the
Value-portfolio betavalues is above 1, indicating is more volatile than the market. Only the
Value-portfolio generated a positive significant coefficient on the High minus Low (HML)
factor, indicating the pdfolio is sensitive and responsive to the factor and performs well when
stock with high booko-market value companies performs well compared omp alow e s 0
bookto-market valueThe Growthportfolio generated a negative significant coefficient on the
Conservative minus Aggressive (CMAgctor, indicating the portfolio moves in the opposite

direction of conservative stocks and moves in the same direction of aggressive stocks.

Compared to the Highand Low ESGrating regression model in table 4.5He Growth
portfolio shows a lower adjusted$uare value of 0.884vhichis below 0.9 and indicates
poorly explanatory power of the excess return comp#réid919 and 0.945 respectivelsgnd
resulting ina slightly significant decline in the explanat power of the regression model,
while the Valueportfolio adjusted Rsquare value of 0.910 is relatively close to 0.919 and

0.945and are above 0.9 indicating strong explanatory p¢2@t2 Wooldridge u.d.)Despite

38 Appendix 2.2 Fama & Frenchfactorregression result on Valtand Growth portfolio
39%x* = significance level of 0.00 ** = significance level of 0.05 * = significance level of 0.1
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the lowerexplanatory powertwo out of five factors are significant and do to some degree
explain the risk of the Growtportfolio, andtwo out of five factors are significaim the Value
portfolio. Following the same approach as in the Higihd Low ESGrating portfolios the
specific model in table 4.7.1. correcéd and excluding the insignificant factors from
regression in equation &)L
Fama & French Bactor model

2 2 A 1 2 2 3-" (-, 2-7 #-!1 R (18)
Growth portfolio:

2 2 TBITTT T wp ™M™ o R (29)

Valueportfolio:
2 2 TBtmepdtu v M xXp R (20

Thecorrected regression model, with the significant factors illustrateble 4.7.1.Delow.

Table 4.7.1.3° Fama & French 5-factor regression (with significant factors).

(Excel Data Analysis tool Regressidnx-variable = Excess return of Valueand Growthportfolio, y-variable = significant FF5factors)*°

Alpha Mkf -RF SMB HML RMW CMA Adjusted R- = Std. Error
square

Growth- 0.004 0.920 - - - -0.335 0.888 0.016
portfolio
P-value* 0.072(*) 0.000(***) | - - - 0.001(**)
Value- -0.007 1.125 - 0.440 - - 0.906 0.018
portfolio
P-value 0.006 (**) | 0.000(***) | - 0.000(***) | - -

Source: Authors creation

Based on theesultsof the corrected regressiobhoth portfolios showed significant alpha
values and the growaportfolio outperform the market, while the valpertfolio underperform
the market.The adjusted Rsquare changed from 0.884 to 0.886 for the Grevatifolio

40 Appendix 2.2 Fama & Frenchfactor regression result on Vaka@d Growth portfolio
41+ = gignificance level of 0.00 ** = significance level of 0.05 * = significance level of 0.1
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indicating better explanatory powsesut is still below 0.9 indicating a poorly explanatory
power, while the adjusted Rquare of the Valuportfolio declined from 0.910 to 0.906,
indicating the corrected regression shows less explanatory power on the returns and risk. The
alphavalues stilindicatethe Growthportfolio to outperform the market on a significance level

of 0.10 (10%), while the Valuportfolio underperforrmcompare to the market.

To determine whether the general or the specific corrected regression model is the best, the
Akai keds I nformation Criteria ( AreuSedforbotl Baye
the Value and Growthportfolio in thethesisresearchTable4.7.14 and 4.7.15 below shows

the outcome of the AlCand BIGvalue of each model and represents the best fitting models

based on the lowest value.

Table 4.7.14. 7 AIC and BIC criterion Growth portfolio

(R-studio result of AIC and BIC)*

Growth portfolio 5-factor regression Corrected regression with significant factors
AIC -319.3155 -324.1198
BIC -304.5394 -315.6763

Source: Authors Creation.

The Growth-portfolio, the specific model with the fiviactors, as expected represhie best
fitting model. By excluding the insignificant factors and only using the-Rifkand CMA
factor, the AIC went from319.3155t0 -324.1198and the BIC from304.5394to

-315.6763
Table 4.7.15. 1 AIC and BIC criterion Value portfolio
(R-studio result of AIC and BIC)*
Value portfolio 5-factor regression Corrected regression with significant factors
AIC -309.4457 -309.5318
BIC -294.6696 -301.0883

Source: Authors Creation.

TheValue-portfolio, the specific model with thieve-factors outcome was also the best fitting

model| with avery low difference in the AICBy excluding the insignificant factors and only

42 Appendix 3.1i Result from Rstudio on AIC & BIC.
43 Appendix 3.1 Result from Rstudio on AIC & BIC.
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using the MfkRf, andHML factors the AIC went from309.44570 -309.5318 and the BIC
from -294.6696t0 -301.0883

Fromtheabove resultghe AIC and BIC indicate the specifief&ctor model is the best fitting
as the resultbavethe lowest valuesas the same result from the Higind Low ESGrating
portfolio. Furthermoreit is tested in the research if Value and Grohdlieexplanatory power
on High and Low ESGrating portfolio using the excess return of the Value and Growth

portfolios using egation21 below,and theresultis shown below inable 4.7.16

2 2 A2 2 3-" (-, 2-7 #-1 6A1 OAOI xOFr
(21)
Table 4.7.16.7 Fama & French 5-factor + value and growth factor
(Excel Data Analysis tool Regressidnx-variable = excess return higland low ESGrating portfolio,
y-variable = FF5factors + value and growtty
Alpha | Mkf-RF SMB | HML RMW | CMA Value Growth Adjusted | Std.
R-Square | Error
High -0.001 | 0.595 -0.098 | 0.191 0.034 | 0.120 0.132 0.242 0.957 0.010
ESG
portfolio
P-value* | 0.368 | 0.00Q***) | 0.106 K 0.004**) 0.651 | 0.176 | 0.111 | 0.00§**)
Low ESG- | 0.001 | 0.448 0.082 | 0.138 0.047 | -0.200 0.096 0.418 0.941 0.012
portfolio
P-value | 0.456 | 0.00Q**) | 0.280 | 0.06§*) | 0.614 | 0.074*) | 0.350 | 0.00Q***)

Source: Authors creation

The results of the Fama & Frenchfdetor plus value and growth factdspth portfolios
generated insignificant alphalues. @ly the growthfactor generated positive significant
coefficients on both the Higland Low ESGrating portfolios, indicating thgrowth-portfolio
of thethesisresearchhas some degree of explanatory power on the-Higth Low ESGrating
portfolios, and the portfolioareresponsive and sensitive to growth stockse Low ESG
rating portfolio generated significant values on N, HML-, CMA- and Growthfactors on
a significance levebf 0.10 (10%), indicating the Low ESf&ting portfolio is responsive and

sensitive to these factoBoth regressions shoahigh adjusted Rsquare of 95.7% and 94.1%.

4=+ = significance level of 0.00 ** = significance level of@b * = significance level of 0.1
4 Appendix 2.3 Fama & Frenchfactor + value and growth factor, regression result
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Following the same approach above to constawatrrected regressiomodel excluding the
insignificant factors and taeg which of the models has the best fittinbhe result of the
regression is presentad table 4.7.17 excluding the insignificant factors from regression in
equation (2) below.

Fama & French Bactormodel+ growth and valudactor.

2 2 A 12 2 3-" (-, 2-7 #-1 6A1 OAOI xOFE
(22)

High ESGratingportfolio:
2 2 T WU ™ wp T& T Q R (23)

Low ESGrating portfolio:
2 2 Mty 1Tt ¢ T MM e pyY R (24)

Table 4.7.17. 7 Corrected Fama & French 5factor with significant factors

(Excel Data Analysis tool Regressidnx-variable = Excess return of Valueand Growthportfolio,

y-variable = significant FF5factors+ value and growtH’

Alpha Mkf -RF SMB | HML RMW CMA Value | Growth Adjusted | Std.

R- Error
Square

High -0.001 | 0.696 - 0.272 - - - 0.251 0.953 0.010

ESG

portfolio

P-value*® | 0.293 0.000(***) | - 0.000(***) | - - - 0.002(**)

Low ESG- 0.0005 @ 0.526 - 0.208 - -0.209 - 0.470 0.941 0.012

portfolio

P-value 0.777 0.000(***) | - 0.000(***) | - 0.058 | - 0.000(***)

Source: Authors creation

46 xx = significance level of 0.00 ** = significance level of 0.05 * = significance level of 0.1
47 Appendix 2.3 Fama & Frendhfactor + value and growth factor, regression result
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Based on theesultof the corrected regressiobnpth portfolios still generated insignificant
alphavalues. he adjusted Bquare changed from 0.957 to 0.953, while the adjusteguiBre

of the Low ESGrating portfolio remained the same. The alvladuesarestill insignificant for

both High and Low ESGrating portfolios. The High ES@ating portfolio generated positive

values on the HMLand Growthfactor indicating the portfolio is responsive and sensitive to

these factors anthe portfolio performs well when high booko-market companies perform

well. This is also the case of the Low ES&ing portfolio andgenerated a negative value on

the CMAfactor at the same timandicating the portfolio moves in the opposite direction of
Conservative stockmdicating the portfoliop er f or ms we | | when f@Agrowt |

stocksperformwell.

4.7.2 Summary of Valueand Growth performance

The last analysisf the thesis researexamined the Valueand Growthportfolio representing

thesec a |l | e ds tfiovcakl suce asntdo cfikgsroo,wtehach portf ol i o rep
top 10 and lowest 10 valuand growthstocks from each sector based on the-fat®

represented in tabke5.1.

In the first part, the Valueand Growthportfolio was tested with the same approach as the
High- and Low ESGrating portfolio and Sectevased portfolios on aannuabasis. Compared

to High- and Low ESGrating portfolio and Sectdvased portfabs, which indicated Low ESG
rating and Low ESG Secteportfolios tends to outperform the benchmark and High ESG
rating- and High ESG Sectgortfolios based on measurements of Shagpie, Sortineratio,
andJ e n s-Apha the same outcome is for thalMle and Growthportfolio indicating the
Growthportfolio outperform the Valugortfolio. On basis of the Growtportfolio
outperforming the Valu@ortfolio, comparable results are seen in empirical studies from
Cordeiro & MachaddC. &. 2013 u.d.)Cheh et a{J. J-w. 2008 u.d.)Benedg2003 u.d.)and
Emm & Trevino(E. &. 2014 u.d.showing valuestocks no longer outperforms growdtocks
andresearch from Vangua(/. R. 2021 u.d.pn value and growth stocks from 193621 on

the U.S market based @imeannualreturn, showed the past tgears on average growth stocks

haveoutperformed valustocks.

Most importantly, the Valueand Growthportfolio regression indicates that both portfokoe

responsive and sensitive to the Growtirtfolio excess returmand are not responsive and
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sensitive to the Valuportfolio excess return, whicts used as two ore factors inthesis
researchBoth portfolios constructedeneratedoositive significant values on the Growth
factor, where the High ES@ting portfolio only generateapositive significant value on the
HML -factor while the Low ES&@ating portfolio geerated a positive significanalueon the
HML -factor and negative significamalueon the CMAfactor, which indicates the Low ESG
rating portfolios is responsivid the CMAfactor aml moves in the opposite direction of
conservative stocks and the santection as aggressive stocks, indicating the Low E&{Ag

~

portfolio is responsive and sensitive to dAgr

Based on the results generated from the regressiostructed in the research the null
hypothesis from the research questi#3 dofiValue and Growthhave an impact on the
performance is acceptedsince both portfolios generated positive significant values on the

growth-factor.

5. Conclusion

Previous researcpapershave used serval methods and dassetdentify the relationship
between BGratings and financial performance and it is necessary to take into account the
differences between the ES&ting agencies and methods to makelated comparisa The
researchinvestigated the divergence using different BE&@nhg agencies and found using
single ratings must be carefully justified and most use the averagedfiSgs to represent the
market consensus view and also showed measurement diff¢Berkce2019 u.d.)

The thesis also found different measureraehESGratings from Refinitiv Eikon and FactSet,
both using different methodology and ratisgstens, why the thesis uses the fiyear average
FTSE ESGrating from FactSeapplying theaverage ES@ating to represent the market. This
also might be an indication of previous findings of different resufisrithermore, the thesis
applieddifferent approache® investigae the relationship between ES@ting and financial
pefformance, to construct pure ES@&ing portfolios of the highestand lowestrated
companies antb investigate if valueand growth stocks have an impact on highd low

ESGrated companies and portfolios.

Previous empirical studies have suggesteedfit results by using similas theapproactior
research thesis, and found that high B&tg companies should outperform low E&Eng
companies(L. P. 2021 u.d,)and highly rated companies outperform low rated companies
(2022 Tarelli u.d,)andhigh abnormal excess return based on-&Rhgs(A. K. 2007 u.d.)
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and that High ES@ating companies outperformed low E$&ing companies with 5% per
year(2018 Hugo u.d,)and stocks with low ES@atings are riskier and have higher volatility
than high ES@ating companie$2017 u.d.) while some found no significant excess return
difference regarding highand low ESGrating companie$2015 u.d.) and the riskadjusted
expected return is less equilibrifR. G. 2008 u.d, 2011 u.d.)and more recently studies also
found nonstatistically significance difference in the return of higind low ESGrating
companiegG. L. 2019 u.d.and(N. J. 2020 u.d,)and might be related to the findings of ESG
rating measurement fro(8. K. 2019 u.d.)

The result from the thesis suggested, only a positive link betweerr&®gs andinancial
performance on the Low ESfating portfolio, as it outperformed the benchmark based on
annually excess return, while the High E&fEing portfolio suggest a negative link, as it
underperformed the benchmark. This is reflected by the higherdéwsk of the Low ESG
rating portfolio expressd, compared to the High ESKating portfolig and carto some degree
be explained by the high returns of the portfolio. From the-reskard and risladjusted
perspectivethe Low ESGrating portfolio outpedrmed both the High ES@ting portfolio
and market portfolio, antthe portfolio generatectlativdy high ratios suggesting the portfolio

generates greater returiasthe amount of risk taken arfidr each unit of downside risk.

Secondly, the results ofheresearch thesis, based on Setiased portfolios suggest, a positive
link between the Higland Low Technology sector ES@Gting, Low Healthcare sector ESG
rating- and Low Industrial sector ESfating portfoliosas the secteportfolios outperformed
the benchmark portfolidbased onthe annually excess returns, while the Higimd Low
Consumer No+Cyclicals sector ES@ating, High- and Low Finance sector ES@Gting-, High
Healthcare sector ESfating and High Industrial sector ESfating portfolios sggest a
negative link, as it underperformed the benchmarkm the riskreward and adjustedsk
perspective the Higland Low Technology sector ES@Gting, Low Healthcare sector ESG
rating and Low Industrial sector ESfating portfolios outperformed thether sector
portfolios and the benchmark and generated relative high ratios suggesting the portfolios
generates greater returns to the amount of risk taken and of each unit of downside risk.
The nulthypothesigi H li®rejected in the research thesis, as High E8Bg companies did

not perform better than Low ESi@ting companies.

Thirdly, the Fama & French-factor regression of the Higland Low ESGrating portfolio

results ofthe thesis suggest a better perfamee by the Low ES@ating portfolio, as it
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generated positive alphavalue, while the High ES@&ating portfolio generated a negative
alphavalue. Both portfolios did generate insignificant akyadues andsuggest there is not
statisticallysufficient evdence that Highand Low ESGrating portfolio outperform thearket
andresults also suggest none of the portfolios was exposed to all tHadtees, whythe nult

hypothesigiH20 is rejected in the research thesis.

Fourth and lastly, the thesigsted ifthe Value- and Growthportfolio had an impact othe
High- and Low ESGrating portfolio. The Valueand Growth portfolio was based on the
median P/Eatios of the sectebbased portfolios, and the excess return of the portfolios was
used aswo new factors in the Fama & Frenchf&ctor regression testhe result suggested
and partly supported the assumption that Growth and Value have an impact eatB§G
both High and Low ESGrating portfolio generated positive significantgalues and sugges
the High and Low ESGrating portfolio is exposed tihne growth-factorto some degree and
the nulthypothesisiiH30 is not rejected and concludes grovgtiocks/portfolio has some
explanatory power of the Higland Low ESGrating portfolio. The researcher of the thelic
previous researdi D 0 e s -inwesting aitperform Growth n v e sthte resegreéndicated
growth-stockshaveoutperformed the valustocksin the period 2002019 using data from
MSCI on Developedand Emerging marketnd valuestockshaveunderperformed in the last

five yearsusing the same approach and analysis as this {ka8tensen 2021)

Lastly, the thesis concludes that investors in the period fildrdanuary2017to 15t January
2022 would benefit most from investing in the Low E&Eng, High and Low Technology
sector ES@ating, Low Healthcare sector ESK@ting and Low Industrial sector ESfating
portfolios, especially the Low Technology sector E&@ing portfolio. During thethesis
research, thémitations were theESGrating agencies, timperiod and construction of the
portfolios andvhich can beconsideredo benarrow. The performance from the 15 constructed
portfolios could potentially differ using different EQ&ting agencies or different timpeeriod
and different construction of the portfolios could affect the outcome of the thesis, wigeshan
in the weights ané more versatile portfolio. In the futuré could be interestingo do the
research in a longer tinqeeriod since the data would be more comprehenaivein future
researchand studiesit could be beneficial to cover more ES&ing agencies, asset classes,

andinvestor preferences, and different determinations method on-\eaddeyrowthstocks.
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Appendix.

1. ESG Data collection.

There exist serval rating agencies that provides€SGt i ngs of compani es,
some of the major agencies are Bloomberg, MSCI, Refinitiv Eikon, FactSet, Morningstar and
more. The agencies use different methodologies, information and weightihg how they

rate E, S and Gscores and can cause variation of the ratings of the companies. It can influence
the representativeness of the data used in the thesis research and is considered in the thesis

research.

The chosen agencies for the thesisearchare Refinitiv Eikon and FactSet due to large
transparency and historical data collectione @ppendix introduces the methodology and data
collection from Refinitiv Eikon and FactSet creating Ef@Engs.

ESGrating are secondary data and providgdRefinitiv Eikon, the methodology is presented

below, to create transparency of the data used in the thesis research.

Figure A.17 ESG-rating construction from Refinitiv Eikon 48

Aggregated ESC measwes —Pp Ot the SO0~ ESC mewcs. 186 comparable messwres are used m the ESC sconng

ESG metncs — P 500 pron

48 https://www.refinitiv.com/content/dam/marketing/en_us/documents/melipgoefinitiv-esgscores
methodology.pdf
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The ESGratings are based on Environmental (E), Social (S) and Governance (G) factors.
Where the Environmental factor is based on: The resources use, Emission use and Innovation.
The Social factor is based on: Workforce, Human Rights, Community and Product
Responsibility and the Governance factor is baes on: Management, Shareholders and CSR
Strategy.

The ESGmeasures consist of over 500 different E®&trics and 186 comparable measures

and covering more than 70% of the global market capitalization sin@2*°20’he data
collected from Refinitiv in the thesis research is viewed as secondaryadatas collected

from Refinitiv and not the researcher self.

The E, S and Gfactors each consist of subcategories that receives scores on behalf of the 186
ESG-metrics, and the distribution of the categories is shown below.
Figure A.217 ESG-metrics

Environmental @ Resource use
() Emissions

Innovation

Social @ Workforce
@ Human rights
Community

Product responsibility

Governance @ Management
@ Shareholders
@ CSR strategy

The final ESGrating depends on 10 subset categories, and the ratings can be different on
each factor, where a company can have a high rating on E amdtiogS at the same time,
the final ESGrating is the total of the ratings mentioned al58ve

Refinitiv Eikon is an independent agency, collecting their data from annual reports, CSR

reports, companiewebpages, Stock exchanges, N@@@bpages and News scas. The data

49 https://www.refinitiv.com/content/dam/marketing/en_us/documents/methodologytiveisgscores

methodology.pdf
50 https://www.refinitiv.com/content/dam/marketing/en_us/documents/methodology/reéisiiscaes

methodology.pdf
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is public available, partly stated by the companies themselves. Refinitiv Eikon provides up
to-date, comprehensive and objective data and undergo careful process to standardize the
informatiorp?.

All the inputsresultin an output grade andeadivided into first (625), second (>250),

third (>5075) and lastly (>78.00) and the highest rating is 100 while the lowestis 0

ESGrating are secondary data and provided by FactSet, the methodology is presented below,
to create transparency ife data used in the thesis research.
Figure A.31 FactSet FTSE ESGmetric®s,

Transparent and objective ESG Ratings

ncy
Biodiversity
Cli

Change

Pollution &
Resources

cum;mon .
Labor Customer
Standards Responslbllity

Human Rights Health
& Community & Salety

supp/y Chain: S0¢®

FactSet is collecting their data from FTSE RusSéie ESGratings are based on
Environmental (E), Social (S) and Governance (G) factors. Where the Environmental factor
is based on: Water security, Pollution, Climate change and Biodiversity. The Social factor is
based on: Labor standards, Human Rightslth & Safety and Customer responsibility and
the Governance factor is baes on: Astdrruption, Corporate Governance, Risk management

and Tax transparency.

51 hitps://www.refinitiv.com/content/dam/marketing/en_us/documents/methodology/reésigiscores

methodology.pdf
52 https://www.refinitiv.com/content/dam/marketing/en_us/documents/methodology/reénijiscores

methodology.pdf
53 https://research.ftserussell.com/products/downloads/EgGgsoverview. pdf
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Over 300 indicators in the model with each Theme containing 10 to 35 indicators
An average of 125 indicators are applied per company

The ESGmeasures consist of over 300 individuadicators assessments that are applied to

each

that breaks down into underlying Pillar and Theme exposure and Pabings

compani eso

uni q uratings are compnsed o ancoeerll ratiigT h e

T hatingE S G
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5 https://research.ftserussell.com/products/downloads/&fiGgsoverview. pdf

55 https://research.ftserussell.com/products/downloads/Eg@gsoverview. pdf
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2. Fama & French-factor regressiolg R-studioresults
ngh ESGrating portfolio result
Master_thesis_calculations_high_ESG_rating <- read_excel("Master thesis
- calculations high ESG-rating.xlsx")
> View(Master_thesis_calculations_high_ESG_rating)
> ###Fama & French S5-factor regression 4.1.S5###
> Iml <- LIm(Master_thesis_calculations_high_ESG_rating)
> summary(lml)
Call:
Im(formula = Master_thesis_calculations_high_ESG_rating)
Residuals:
Min 1Q Median 3Q Max
-0.0303876 -0.0075435 0.0004798 ©0.0089759 ©.0189973
Coefficients:
Estimate Std. Error t value Pr(Gltl)
(Intercept) -0.001125 0.001538 -0.731 0.468
“Mkt-RF* 0.949405 0.037763 25.141 < 2e-16 ***
SMB -0.063651 0.065990 -0.965 0.339
HML 0.263336 0.051078 5.156 3.55e-06 ***
RMW 0.052951 ©.083356 0.635 0.528
CMA -0.009906 0.090495 -0.109 90.913
Signif. codes: 0 *‘**%’ @0.001 “**2 0.01 “*? 0.05 *“.?” 0.1 ¢ ? 1
Residual standard error: ©0.01111 on 55 degrees of freedom
Multiple R-squared: ©.9499, Adjusted R-squared: 0.9454
F-statistic: 208.7 on 5 and 55 DF, p-value: < 2.2e-16
High ESGrating portfolio result only significant factors
SUNMMARY QUTPUT
Regression 5 tatistics
NMultiple R 0873333427
R Square 084737796
Adjusted R Square 0,8945563407
Standard Errar 001108848
Obsarvabons 51
ANOWVA
df 55 MS F Significance F
Regrassion 2 012838834 006419447 522,0998801 B.20092E-38
Residual 58 000713135 000012285
Total 60 0,13552028
Coeffidents itandard Erros t Stat P-value Lower95% Upper 95% Lower 95,0% Upper 55,0%
Intarcept -0,000684341 000148924 -0.4595239_ -000366538 0002296697 -000366538 00022966397
MeELRF 0,939898751 00304634 308533766 1,11099E-37 0BTHEI19631 1000877872 0ATEI19631 1000877872
HNML 0,252028421 003584326 701184017 2,79996E-08 0,180080162 0323976681 0,180080162 0323976681
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