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The inclusion of ESG factors (Environmental, Social, Governance) in the assessment of investment attractiveness is a
dynamic trend in the current period. The integrated indicator of these factors is the ESG score. In the paper, the authors
examined the interdependencies between the three indicators: ESG scores, expected returns, and risks. The survey was
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Introduction

Over the last decade, there has been a growing
interest of investors in the investment segment named
ESG-investing. Thus, nearly 25% of all global assets
under management (AUM) are now being invested
with a comprehensive analysis of environmental, social,
and governance factors (ESG). It's estimated that ESG
AUM globally are over $23 trillion in 2020 [1] and the
growth rate will increase. Sustainable investments
with ESG criteria are becoming popular in almost all
segments of the investment market: the stock market,
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the bond market, the market of mutual funds, and
ETFs. Moreover, ESG criteria also apply to alternative
investments analysis [2].

Segment ESG-investing involves looking at
investments from the angle of three groups of factors
that investors pay attention to when considering
investments in a company, project, or investment
portfolio: Environmental, Social, and Governance.

The “Environmental” refers to the factors that
characterize a company in terms of its engagement
with the environment. These include such factors as
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carbon footprints, greenhouse gas emissions, energy
efficiencies, biodiversity, climate change mitigation,
waste management, and others.

The “Social” component of factors is considered the
company’s relationships with employees, customers,
and, more generally, the community in which it operates.
One of the pillars of this is the conception of “Diversity,
Equity, and Inclusion” (DE&I). Diversity is the presence
of differences that may include race, gender, religion,
sexual orientation, ethnicity, nationality, socioeconomic
status, (dis)ability, age, religious commitment, or
political perspective. Equity is promoting justice,
impartiality, and fairness within the procedures,
processes, and distribution of resources by institutions
or systems. Inclusion is the degree to which diverse
individuals can participate fully in the decision-making
processes and development opportunities within an
organization or group.

The “Governance” component corresponds to the
quality of rules and procedures of corporate governing -
corporate board formation and its structure, strategic
sustainability plan (which among other things, involves
enhancement “E” and “S” components), and executive
compensation. An inalienable part of “G” is clearly
defined company’s strategy on the issues of political
contributions, lobbying, bribery, and corruption.

The development and implementation of such
assessments raise a topical question about their
impact on investment characteristics, primarily risk
and expected return. Today, there are a lot of both
theoretical and practical studies in this area. At the same
time, a well-established pattern in this direction, in our
opinion, is still in the process of forming. Our research
was carried out in this direction based on the analysis of
large companies in Central and Eastern Europe (CEE).
We investigated the relationships between ESG levels,
expected returns, and risks. The ESG scoring developed
by S&P Global was used to assess the ESG levels of
analyzed companies. The results of our research
revealed one effect in the market under study, which
is presented in this paper. The effect is that companies
with higher ESG scores are less risky when investing
directly in the company. But in portfolio investment,
the risk is due to more diversification effect than ESG
scoring of the companies included in the portfolio.

Literature Review

Over the past 10 years, considerable attention has
been given to ESG investing. This strong development
derives an increasing number of publications. This
trend is very well illustrated by the data analysis given
in the article [3]. This paper involves bibliometric
systematization and visualization research in ESG
analysis (more precisely this study searched Scopus
for “ESG”). Authors demonstrated interesting dynamics
of “Annual Scientific Production” from 1990 to 2020.
It shows exponential growth in scientific publications
in this sphere. This, together with a large volume of
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practical publications and reviews, indicates great
interest in this topic.

Of course, the initial analysis in ESG investing
should be an understanding on the insight the nature
of ESG factors, their appearance, and interpretation.
This approach is presented deeply in the paper [4]. It
presents an introduction to ESG factors consideration
and identifies a couple of critical issues for companies
in such frameworks.

A wide range of conceptual and practical aspects of
ESG investing is provided in [5]. This paper, from our
point of view, very deep overview of qualitative and
quantitative analysis of ESG factors in the framework
of classical investment theory. The authors illustrate
the ESG financial ecosystem in terms of various
market participants, and the logic of assessment of
ESG level through the scoring methodology. Taking
into account that we have used portfolio analysis in
our research, we focus on this paper because it also
presents the application of Markowitz’s modern
portfolio theory and, additionally, Fama-French factor
models. Comparing the results obtained in this article
for indices with the results obtained in our research for
CEE companies allows a deeper understanding of the
research problems. Challenges concerning the current
state of ESG investing also are analyzed.

In the context of the ESG scoring tools, we used the
information resource [6], which gives an exclusively
complete picture of the ESG scoring of this species.
This resource presents several important explanations
about the interpretation and use of the ESG score.

One of the objectives of our research was to analyze
stock returns on ESG scores. Similar issues were
discussed in the paper [7].

From a more general point of view, the analysis of
the relationship between ESG scoring and profitability
and risk is presented in [8]. In this paper, the analysis
of profitability is considered as a whole from the index
ESG, and its components E, S, and G separately. This
approach allows a deeper understanding of which
factors determine profitability more than others.

A study of the impact of the financial shock as a result
of the COVID-19 pandemic was conducted in papers [9],
[10]. The results of the studies showed relatively rapid
recovery of all the companies in question. The analysis
of risks caused by COVID-19 and their evaluation
showed several effects with research potential.

The results of our research it is interesting to
consider through cross-analysis with [11] where
authors considered similar issues butin another market.

Generally, the number of publications devoted to
ESG investing is exponentially increasing. This leads
to the need for an active permanent analysis of the
obtained results.

Data and methodology

Inthis study, weaimed toinvestigate therelationships
between sustainability, risk, and return for large
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companies in Central Eastern European countries. By
large companies, we meant the companies represented
in index baskets of leading indexes from these countries.
The focus of data collection was grounded on this.

CEE countries are EU member states which were
part of the former socialistic bloc. There are Bulgaria,
the Czech Republic, Estonia, Hungary, Lithuania, Latvia,
Poland, Romania, Slovenia, and Slovakia. The peculiarity
of these countries is that on the one hand they, being the
the members of EU, should apply different regulatory
approachesto the EU. The formal regulatory frameworks
in the EU have certainly speeded up the focus on ESG.
It has formalized the rout both investment managers
and shareholders. The Sustainable Finance Disclosure
Regulation (the “SFDR”) entered into force in December
2019 and started to apply across the EU from March
2021. More detailed information about milestones of
ESG implementation in the EU is in [12]. Thus, these
countries have the regulatory impulse to implement
ESG, which is complemented by aspects of investment
attractiveness.

On the other hand, markets of these countries are
emerging and, as we have seen in the research process,
are still significantly behind the practice of ESG for
developed countries from the EU. The data which was
used in our research involves three components. The
first component was the evaluation of ESG (general
score and score on an individual basis — «E», «S», «G»).
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The second component was the expected return and the
third component was a risk.

The ESG valuation data for this market were limited.
We have considered several such indices, focusing on
S&P Global ESG Scores. It can be used in different ESG
as provided by MSCI, Sustainalytics, Refinitive, and
some others. We were involved in our research on S&P
Global ESG Scores because it is more transparent from
a methodological point of view (of course it is only from
our point of view).

Initially, we analyzed the coverage of this type of
scoring company that is included in the indices of
countries. The largest coverage of companies by this
index is for the companies included in the Polish WIG20.
The Czech Republic (PX) and Hungary (BUX) indices
are characterized by a smaller coverage percentage.
The companies represented in the indices of other
CEE countries are not yet covered by this index. This
fact suggests that ESG at CEE markets index coverage
is still in the process of development. For comparison,
coverage of the ESG Score of companies included in the
extended DAX index (40 companies) is 100%.

Thus, we have selected 21 companies for analysis,
which are presented below in Table 1. For these
companies, we have an ESG score. Score values are
adequate for 2022.

From a methodological point of view, the ESG score
indicates the company’s resistance to the appearance of

Table 1
Indicators
Index Company ESG E S G Expected return Risk
Bux MOL Plc 69 68 73 67 0,12% 2,64%
PX CEZ Group 56 66 43 55 0,13% 1,91%
PX Komeréni banka 52 45 48 56 -0,02% 1,98%
PX Erste Group Bank 49 38 51 50 0,13% 3,10%
Bux OTP Bank Group 40 42 49 35 0,42% 2,86%
PX VIG 36 33 29 41 0,10% 2,47%
Wig20 Bank Polska Kasa Opieki SA 34 21 33 38 -0,09% 3,04%
Wig20 Santander Bank Polska 34 27 34 34 0,03% 3,26%
Wig20 Powszechna Kasa Oszczednosci Bank Polski SA 32 25 38 30 0,18% 3,11%
Wig20 Orange PL 30 41 41 18 -0,01% 3,56%
Wig20 CCCSA 27 37 30 19 -0,25% 4,93%
Wig20 KGHM Polska Miedz SA 25 26 26 21 0,12% 4,32%
Wig20 Cyfrowy Polsat SA 24 26 28 20 0,13% 2,83%
Wig20 MBANK 24 19 20 28 0,18% 3,90%
Wig20 Polski Koncern Naftowy Orlen SA 23 14 26 26 -0,09% 3,38%
Wig20 LPP SA 23 37 25 14 0,36% 3,88%
Wig20 Grupa Lotos 22 23 25 20 0,63% 4,67%
Bux Gedeon Richter 20 36 10 26 0,08% 2,92%
Wig20 PGE Polska Grupa Energetyczna SA 20 23 22 14 -0,07% 4,31%
Wig20 CD Projekt SA 18 0 28 20 1,23% 5,36%
Wig20 Asseco Poland 15 11 22 13 0,16% 3,31%
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risk in the three groups of factors under consideration.
High scoring indicates that the company has a system
of management of these risks. At the same time, the low
ESG score value is considered an indicator of the high
probability of occurrence of ESG risks.

We chose a three-year time interval from 2017-2019
to return consideration. The choice of the interval was
determined by the purpose of the study in a relatively
stable period - before the onset of the pandemic shock.
At the same time, the use of the time interval until 2017
is controversial because the time difference between
the current scoring value and the data is more than
5 years.

We used the data of weekly returns (a total of 156
values). The returns were calculated on the stock prices
(in the local currency). The data source was a resource
[13].

Expected return and standard deviation of returns
were the basic indicators

N

1
ER =3 > R and o(R)=

N
1 2
mZ(Rr—E(R)) .
1 1
Thus, each stock can be characterized by six
indicators:

Stock — (ESG score; E score; S score; G score; E(R); o(R))

Based on this presentation for 21 companies we
applied research methods:

- Correlation analysis

- Cluster analysis

- Portfolio analysis.
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The effect of the difference between direct and
portfolio investments in terms of triple “ESG score -
Expected Return - Risk”.

Results and discussion

The calculations and ordering of ESG score values
are given in Table 1.

As shown in Table 1, the values of the ESG score differ
significantly among the companies under consideration.

Correlation analysis indicates a relatively high level
of correlation between ESG scores and risks. The analysis
of the correlation between ESG scores and expected
returns does not show significant interdependency.

Table 2
Correlations
ESG E S G
Expected return -0,21 -0,34 -0,06 -0,17
Risk -0,65 -0,59 -0,45 -0,70

Cluster analysis provides forming three clusters
(fig.1).

The main result of our research is to identify the
following effect associated with the application of
ESG-score. The meaning of the effects is as follows.
Scoring values have an inverse relationship with the
level of risk. Therefore, the higher ESG score of some
companies corresponds to the lower average risk of
direct investment in this company. However, the average
risk of direct investment increases if the selection of
companies is extended downward in Table 1. ESG scores
are decreased in this situation. But it is possible to use
Markowitz’s approach to build a portfolio with minimal
risk. And moving down the range of companies in Table
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Fig. 1. Clustering
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Effect ESG score: case of 21 company from CEE
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Fig. 2. Effect ESG score: the case of 21 companies from CEE

1, it is possible to take more and more advantage of the
diversification effect. It reduces the risk.

Thus, the effect is that reducing the ESG score level
increases the risk of direct investment, but reduces the
risk of portfolio investment.

Does the main discussion question concern how
to use ESG scores for investment strategies? From
one side it logically concentrates focus on the sample
of companies with high ESG scores. But narrowing

investments to the high ESG scores companies destroys
the diversification effect. One possible approach in
such a situation is to construct a model of increasing/
decreasing risk and find some appropriate level of
the risk on this base. Another approach is raised from
establishing some cut-off. In other words, to define
some level of sustainability (ESG score not lower than
70, for example) and minimize risk in this segment
through the H. Markowitz approach.
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EQEKT ESG-SCORE B OL|IHLII PU3UKY MPAMMX TA NOPTOE/IbHUX IHBECTULLIIA:
[IOKA3U 3 PUHKIB LICE

BkatoueHHs dakTopis ESG (Environmental, Social, Governance) B ouiHKy iHBECTULiHOT Np1BabMBOCTI € AMHAMIYHOLO
TeHAEHL€ B NOTOYHUI nepioa. CermeHT ESG-iHBeCTyBaHHA nepeabavae po3rnag, iHBECTULIN Mig KyTOM 30py TPbOX rpyn
bakTopiB, Ha fAKi iIHBECTOPU 3BEPTalOTb YBary, PO3raaloyy iHBECTULi B KOMMaHIi0, NPOeKT abo iHBECTULiHWMIA nopTdenb:
€KONOTiYHi, CoLianbHi Ta ynpaBniHHA. Po3pobKa Ta BNPOBAAXKEHHA TaKMX OLIHOK aKTyasi3ye MUTAaHHA Npo iX BNIMUB Ha Xa-
PaKTEPUCTUKM IHBECTULLIN, HacaMMepea, pU3UK Ta O4iKyBaHy NPUOYTKOBICTb. Y CTATTi AOCAIAKEHO B3AEMO3ANEKHICTb MiX
TPbOMA iHAMKaTOpamu: oLiHkamm ESG, ouikyBaHO NpMBYTKOBICTIO Ta pu3nkamu. OLiHIOBaHHA npoBogunocs ana 21 kom-
naHii 3 LleHTpanbHoi Ta CxigHoi €Bponu. OuiHKa ESG, po3pobneHa S&P Global, BukopucToByBanaca s ouiHkM pisHis ESG
aHani30BaHMX KOMNaHiN. Pe3ynbTaTv JOCNIAKEHHA BUABUAW OAMH ePeKT Ha JOCNiAKYBaHOMY PUHKY, AKWIA NpeacTasne-
HWI y Uil cTaTTi. Pe3ynbTaT noaarae B TOMy, O KOMMNAHii 3 BULLMMM NOKa3HWKaMK ESG MeHLW pu3nKoBaHi, iHBECTYHOUM
6e3nocepeHbO B KOMMNaHit0. Ane B NOPTGEbHUX IHBECTULLIAX PU3MK 3yMOBAeHUI Binblumm edekTom ausepcudikaLi, Hix
ESG-oLiHKa KomnaHiit, BKAYeHWX 1o noptdens. MokasaHo 3BOPOTHMIM 38’A30K MiK NOKasHUKOM ESG Ta pU3MKOM, a TaKOXK
NPaKTUYHO BiACYTHICTb 3B'A3KY 3 OUiKyBaHOK NpUOYTKOBICTIO. Byno BUABNEHO Ta NpoaHani3oBaHo BNAMB OLiHKK ESG Ha
OLiHKY PU3UKY NPAMMX i nopTdenbHMX iHBecTUL . OCHOBHUM pPe3yNbTaToM LOCNIAKEHHA € BUABNEHHA edeKTy, nos’'a3a-
HOro i3 3acTocyBaHHAM ESG-score. Pe3ynbTaT NofsArae B TOMy, WO 3HUKEHHA PiBHA OLiHKM ESG 36inbluye pU3MK NpamMMUxX
iHBECTWLLIW, ane 3MEHLLYE PU3NK NOPTPENbHUX IHBECTULLIN. [0/10BHE MUTAHHA 0BrOBOPEHHA CTOCYETLCA TOTO, AIK BUKOPUCTO-
BYBaTW OLiHKM ESG ans iHBeCTULiHMX cTpaTeriii? 3 ogHoro 6oKy, Lie N0riYHO 30CepeasKye yBary Ha BuUBIpL KOMMaHil 3
BUCOKMMM NOKa3HMKaMmu ESG. Ane 3BY)KeHHA iHBECTULiM 40 KOMNaHI 3 BUCOKMMM NOKasHUKamMK ESG 3HuLLYE edeKT aun-
sepcudikaLii. OAHWUM i3 MOXKAMBMX NiAXOAIB Y TaKiil cuTyaUji € nobyaosa Moaeni 36inblueHHS/3MEHLEHHA PU3MKY Ta 3Ha-
XOZKEHHS BiZNOBIAHOrO PiBHA PU3MKY Ha Ll OCHOBI. IHLIMIA NigXia BUNAKMBAE 3i BCTAHOBNEHHA AEAKOT TOYKM BigCiKaHHA.

Kntouosi cnosa: ESG, ESG-score, npami iHBecTuwi, nopTdenbHi iHBecTuL,i, oLiHKa pu3nKie, puHKM LICE.

Koau knacuoikauii JEL: G 23, L14, L26, L86
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