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ABSTRACT

This paper is to investigate whether markets assess corporate bonds riskier if their
issuers have lower ESG (Environmental Social Governance) scores. For the study
we used the corporate yield curves of Refinitiv further segmented by credit rat-
ing. The added risk of the ESG factor was measured in the time horizon of 2015 to
2020. It has turned out that in the USA in the group of the best debtor companies
by Moody’s investors expected companies with the lowest ESG scores to provide a
35 basis point higher risk premium compared to their counterparts with the high-
est ESG scores. This statement is also valid for the E, S and G-rating separately.
In line with another trend, the riskier your credit rating category, the lower is the
risk premium caused by the lack of responsible management.
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1 INTRODUCTION

In the study below we used the ESG factors (Environmental-Social-Governance),
which have become the most generally applied to measure responsible, green, and
sustainable investments (Amel-Zadeh-Serafeim, 2017). There is considerable lit-
erature on the study of the connection between return on equity and responsible
investor behaviour. A paper by Gunnar et al. (2015) summarised the findings of
approximately 2200 research studies on the connection between financial perfor-
mance and ESG, while Orlitz et al. (2003) tried to reach substantiated conclusions
summing up the results of 52 studies. Most studies have come to the conclusion
that in their decisions for the capital markets investors do consider the extent a
given issuer exerts a positive or negative impact on their closer or wider envi-
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ronment, the society or the nature of their corporate governance practice and
culture. According to the study of Bennani et al. (2018) as part of the Amundi
Asset Management Research, compared to the market portfolio, 3.3% extra profit
could be achieved on the USA market from 2014 to 2017 by buying the best rated
ESG shares and selling the worst rated ones, while in the same period 6.6% ex-
tra profit could be reached on the European capital markets applying the same
strategy. Certain studies, however, have not found a clear and long-term connec-
tion between yields and responsible corporate management (Gillian-Starks, 2017).
Fain (2020) has come to a mixed result regarding the connection between the
financial performance and ESG score of a company. While a higher E, S and ESG
rating had no significant impact on financial performance, a 10-point increase of
the governance factor (G) resulted in 0.3% improvement of the after-tax return
on sales.

Banks, asset managers, pension funds and other investors use ESG factors both
for risk management (Hoepner et al., 2020), and to utilise investment opportu-
nities (van Duuren et al., 2015). In addition, country level ESG indicators may
be applicable to evaluate welfare systems or to assess the general well-being of a
country (Naffa-Dudds, 2020). The novelty and a point of interest regarding ESG
based investments is that financial decisions are not based on financial indicators
alone. If ESG related decisions play a part in investors’ value judgement, it means
the pricing of financial instruments must also be modified with non-financial
factors in the future (Shrivastava et al., 2019).

Our research has proved the impact of ESG investments spread from stocks mar-
kets to bond markets exerting a different impact on the prices of corporate bonds
of different maturity and belonging to different credit risk categories. That implies
creditors consider their debtors’ ESG rating to calculate profit expectations. They
will deem companies riskier if their profile is less environment friendly if they fail
to deal with social issues or if they mistreat their employees. If you can talk about
risk premia linked to ESG factors on the bond market, it means that, in addition
to shareholders, other stakeholders, such as creditors (bond holders) have become
sensitive to added risk via their decisions although they are much less exposed to
loss caused by a potential bankruptcy event, since in the course of bankruptcy
proceedings creditors stand higher up in the order of payment than shareholders.
The findings of our study have caused us to conclude that the impact of ESG based
investments on pricing is strong enough to exert an influence on the value judge-
ment of groups not directly involved in company profits (stakeholders).

The goal of the paper is to prove the existence of ESG based evaluation on the cor-
porate bond markets using the yield curves built from bond prices. We expected
the bonds issued by companies of lower ESG scores to be riskier, therefore their
yield spread embodied in their yield curves being higher than that of companies
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having higher ESG scores. We investigated the overall phenomenon on the USA,
European and Japanese markets, and we expected to find significant differences
within the USA market narrowed down to different credit rating categories. Pro-
vided a difference of the yield spread of bonds issued by companies with lower
and higher ESG rating can be observed within the same credit rating category,
the question arises whether credit rating relying simply on financial indicators
is sufficient to assess risk or whether you can talk about ESG risk in such cases.

2 ESG AND ESG INVESTMENTS

ESG is an acronym consisting of the abbreviation of the terms Environmental,
Social and Governance. The internal and external activities of companies, man-
agement practices as well as their policies and regulations can all be analysed ap-
plying those three pillars, which may open up new vistas in risk management and
the evaluation of capital market products.

The environmental variable measures the waste management, the emission of
harmful substances or the ecological footprint of companies, while the social fac-
tor encompasses the connections of a given entity with those involved (suppliers,
buyers, employees) and with society in general. It includes, among others, health,
and labour safety regulations and how they are observed / made to be observed.
Finally, the governance component is aimed to quantify corporate culture from
gender diversity through the remuneration of top executives to the dataflow poli-
cy of companies (MSCI ESG Ratings, 2020). There is a growing number of fintech,
and intelligence companies engaged in collecting, processing and publishing ESG
metrics such as MSCI, Sustainalytics or Refinitiv. The Refinitiv ESG figures we
used are updated weekly or ad hoc, if necessary, so both the sub-indicators and
the summary ESG rating may change in time (Refinitiv, 2020).

Portfolio managers started to use responsible and sustainable investment strate-
gies to assist making their financial decisions in the last decade. Earlier such strat-
egies simply meant that an asset manager or a natural person investor banned
from their portfolio industries like arms manufacturing, or sectors linked to to-
bacco or alcohol production. On the other hand, funds, ETFs and indexes also
including ESG factors in their consideration have gained space and have become
popular. Investors monitor and buy such baskets both to reach higher profit than
the market portfolio and for risk management and because they intend to sup-
port long term sustainable goals with their investments (MSCI ESG 101, 2020).
The above trend is supported by the USA SIF 2016 report saying every fifth dol-
lar had been invested considering certain aspects of sustainability rather than
financial issues only (USA SIF, 2016). ESG based investments have been seen ex-
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erting a significant impact mainly on the European and USA stock exchanges
since 2013, which may be the result of ESG factors gaining weight in risk manage-
ment or considerations of responsible mission-conscious investment opportuni-
ties gaining momentum. Interestingly enough, you cannot say that responsible
investments have become a uniform trend in industrialised countries. Increased
interest in ESG based investments you can find in North America and Europe has
not started in Japan or Australia yet. The phenomenon can be explained, among
others, by the conservatism and old-fashioned nature of Japanese corporate cul-
ture (Bennani et al.,2018).

3 DATA MANAGEMENT AND DATA CLEANSING

The companies in Refinitiv supported by corporate bond yield curves represent
the universe of our research. Refinitiv build yield curves applying the cubic spline
method and interpolate them to the relevant maturities. The curves built applying
the method developed in 2001 by Waggoner, Anderson and Sleath provide more
accurate forecasts with respect to flexibility, stability and smoothness than other
methods of interpolation (Waggoner, 1997; Anderson, Sleath, 2001; Moore, 2017).

3100 observations were available. We filtered the set further as follows:
o Yield time series going back to at least 05.01.2015

o ESG time series going back to at least 05.01.2015

e Minimum 11 existing maturities

e Minimum 5 active bonds

« Maturity of the shortest bond is maximum 3 years

o There are bonds with over 10 years maturity

o Sum total of face value is minimum USD 1 M

o Atleast 80% of the time series is available

Yield curves of maturities from 1 to 15 years were examined. Long ends are typi-
cally extrapolated, so maturities over 15 years were not considered. Thus, the dif-
ferent points of the yield curves were the following: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12 and
15 years. If the last maturity was not available, we extrapolated (flat filled) the 12-
year figure. Any potentially missing data were filled in using observations from
the previous day, so we received values for 1504 different days.

Applying the above filtering criteria, we received 135 corporate bond yield curves
on the USA, 25 on the European and 29 on the Japanese markets. We paired with
the issuers’ credit rating and ESG variables as well as single E, S and G factors. Us-
ing single E, S and G variables we could examine smaller non-financial indicators

477



478

BALAZS KOTRO - MARTIN MARKUS

separately, such as environmental or social impact. We examined the curves and
the connections of the selected variables on a time scale of 5.5 years from January
2015 to July 2020 for all days available. The curves were arranged in order every
day by their ESG, E, S and G scores, first on the given markets and then within the
respective credit rating categories in the case of the USA companies. Next, follow-
ing the arrangement by ESG, E, S and G, the top and bottom 10% of the issuers of
yield curves in the population were compared, i.e. we examined the difference of
risk premium of the enterprises having the best and worst ESG scores. (When the
partial universe proved to be too small, we used 5 observations instead of 10%).
It should be noted, since we were examining risk premia, the respective points of
the risk-free yield curves of the relevant currencies were deducted from the dif-
ferent maturities of the yield curves. In case the maturity of a risk-free yield curve
was not available, we used linear interpolation for the calculation.

We displayed the yield curves of the 10% best and 10% worst ESG rated companies
on the given markets, as well as within the respective credit rating categories on
the USA market using both cross-sectional and time series data. Please note the
ESG, E, S and G-based arrangement of the companies of the population took
place every day just as monitoring the changes in credit rating.

4 FINDINGS
4.1 Differences of yield spread in daily breakdown

Applying the process of data management described above, we have received the
following results. Since we examined several yield curves in the different catego-
ries, their visualisation and the resulting conclusions were difficult to interpret.
Therefore, we averaged the yield curves of the 10% highest and 10% lowest ESG
rated companies by maturity weighted with the face values of the bonds of the
different companies.

The yield curves were divided into three credit rating categories based on Moody’s
categorisation. The group ,,Prime 1” covered companies with the formal rating
Aaato Ar, ,Prime 2” included A2 and A3 categories while ,,Prime 3” covered Baax,
Baa2 and Baa3. Categories riskier than Baa3 consisting of speculative debtors
could not be included in the analysis, because less than 10% of the yield curves
meeting the filtering criteria had that credit rating, so we did not have the suf-
ficient number of data to draw confident conclusions.
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Figure 1
The distribution of the credit rating categories of companies meeting
the filtering criteria from 5 January 2015 to 31 July 2020

100%
90%
80%
70%
60%
50%
40%
30%

20%

M Speculative M Prime3 1 Prime2 Primel

Although the credit rating of the companies examined was changing from day to
day, it is clear the distribution of the groups Prime 1-3 was at around 30%-30%-
30% within the universe filtered, while the speculative group remained stable at
around 10%.
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Figure 2

The highest and lowest 10% of the yield curves of bonds issued by the compa-
nies of the USA population arranged by their ESG, E, S and G scores within
Moody’s Aaa-A1 credit rating categories (Prime 1) as of 31 July 2020
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You can see in Figure 2 there was a significant difference regarding the expected
rate of return on the bonds issued by the ESG based best performing and worst
performing companies among the companies with the highest credit rating on
the USA market. It means the market deemed debtors in the same credit rat-
ing category riskier if their ESG scores were worse. The phenomenon is the same
based on the environmental (E), social (S) and governance (G) variables but the
spread is different.

We also averaged the different maturities of the yield curves every day on the
respective markets and in the respective credit rating categories. Table 1 includes
the cross-sectional figures on the last day of the time period examined. As a result
of strict filtering criteria, there was not a sufficient number of yield curves on the
Japanese and European markets to draw confident conclusions regarding credit
risk categorisation, so we could analyse the dimension of credit risk on the USA
market only.

Table 1

The average difference of yield spread on the bonds issued

by the companies of the universe filtered according to credit rating

as well as the highest and lowest ESG, E, S and G-ratings as of 31 July 2020*

USA Prime 1 USAPrime2 USAPrime3 Europe Japan

ESG 345 5.7 -39.7 -2.6 -19
E 47.2 7.1 -32.8 1.5 -21.2
S 20.8 -21.2 -54.5 -9.4 -24.9
G 17.6 -46 26.9 0.8 -1.2

Note: *Average of yield spreads of companies with the lowest ESG rating - average of yield spreads of
companies with the highest ESG rating (basispoints)
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Further conclusions can be drawn from Table 1. As of 31 July 2020, the better the
credit rating of a debtor on the USA market is the more investors want to see how
green the company in question is, how much it is socially responsible or how well
it treats its direct and indirect partners or employees. You can see that inves-
tors may expect the best debtors to provide close on 0.5% yield spread. Investors
having bought the bonds of debtors with the best credit rating but with a poor
ESG expected 35 bp higher return on average compared to bonds in the same
credit rating category but displaying a better ESG performance. It is evident that
in Prime 1 the yield spread caused by the ESG rating is most impacted by the E
(environmental) factor. This daily figure also allows to draw the conclusion that
creditors are most sensitive to the environmental variable, they deem companies
having a poor E rating the riskiest. The G (governance) rating is also important to
them while they only respond to the S (social) variable with 16.2 bp yield spread.

You can see that ESG based risk assessment has a diminishing role among com-
panies having poorer debtor rating (groups Prime 2 and Prime 3). In Prime 3
creditors do not regard ESG as an added risk, on the contrary, they in fact pe-
nalise riskier debtors for investing into social and governance projects instead of
striving to be good debtors. Thus, it is obvious that ESG-driven operation is the
privilege of the best debtors. In other words, if a company belongs to the most
solvent category, its investors really expect it to deal with social and environmen-
tal issues, so they expect ESG risk. As a result, the poorer credit rating category a
company belongs to, the less investors are sensitive to responsible management.
The importance of the E, S and G variables declines by approximately 50 bp by the
different credit rating groups.

We could not draw unambiguous conclusions from cross sectional figures for Eu-
rope and Japan, so they were examined using time series analysis.

4.2 Differences of yield spreads by time series

The period examined is over 5 years; figures were analysed from 5 January 2015 to
31July 2020 (1504 observations). We averaged the maturities of daily yield spreads,
so the risk premia belonging to the same curve were concentrated into a single
data point. While the portfolio is static, i.e. it includes the yield spreads of the
bonds issued by the same companies from day to day, the ESG and credit rating of
the different curves is dynamic, i.e. partial portfolios were set up every day subject
to the ESG rating and credit rating of a company on that day (as ratings can shift
from day to day).
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Figure 3

The weighted average of the yield curves of bonds issued by the companies
of the USA population, the lowest and highest 10% arranged by their ESG, E,
S and G scores within Moody’s credit risk category Aaa-A1 (Prime 1),

from 5 January 2015 to 31 July 2020
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Thanks to the robust nature of the analysis, you can clearly see in Prime 1 that
the time series analysis is consistent with the cross-sectional findings received
on the last day observed. There is a stable difference of yield spread of corporate
bonds categorised by ESG, E, S and G. Just as in the case of daily breakdown, it
is clear that the most significant difference measurable by risk premium on the
US market is caused by the total ESG score and the environmental (E) score. The
difference can be observed in the whole s5-year period, but you should also note
the trend appearing when the Corona virus pandemic (COVID-19) exploded.
You can find that the difference of yield spread between low and high ESG score
companies disappeared. In other words, creditors in a crisis disregard the level
of responsible company operations, they deem bonds in the same credit risk cat-
egory to be equally risky. However, as the panic subsides the trend returns to its
pre-pandemic state and yield spreads diverge again.
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Figure 4

The weighted average of the yield curves of bonds issued by the companies
of the Japanese population, the lowest and highest 10% arranged by their
ESG, E, S and G scores from 5 January 2015 to 31 July 2020
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Figure 5

The weighted average of the yield curves of bonds issued by the companies
of the European population, the lowest and highest 10% arranged by their
ESG, E, S and G scores from 5 January 2015 to 31 July 2020
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The trends on the European and Japanese bond markets differ both from the US
market and each other. While on the Japanese market the yield spread of the
bonds issued by the companies with the highest ESG score continues to be higher
than those of lower ESG score companies, the trend is changeable on the Euro-

485



486

BALAZS KOTRO - MARTIN MARKUS

pean market; added risk is represented by lower or higher ESG rating in different
periods. The trends can be observed on both markets for E, S and G factors alike.
In line with the findings you can draw the conclusion that the Japanese and Asian
markets refrain from rewarding responsible companies as yet, on the contrary,
they deem companies to be riskier if they embark on environmental, social or
governance projects instead of keeping their eyes on finances and profitability
alone.

Trends of yield spread and ESG rating are varied on the European market. In
some periods added risk appears in high ESG score while just the opposite hap-
pens at other times, creditors deem responsible corporate management less risky.
Further research is needed to reveal what events trigger a turning point on the
European markets. In the event of a recession, such as the COVID-19 pandemic in
2019, however, the trends appearing are similar to the US market. The importance
of non-financial risk mitigation declines, good and bad ESG performers alike are
deemed risky.

Our time series findings are consistent with the results of several earlier stud-
ies made on stock markets (e.g. Bennani et al., 2018). It was the US stock market
where responsible corporate management resulted in added return compared to
the benchmark first, which then spilled over to the European markets, while it
still has no or very low impact on the Asian markets. On the other hand, the trend
appeared delayed on the bond markets; ESG related risk mitigation is already pre-
sent on the US markets, there is a transition on the European markets but it has
not reached the Japanese market, on the contrary, creditors deem it risky.

6 SUMMARY

Recalling the findings of the study and thanks to its robust nature, we can draw
the conclusion that debtors’ risk assessment in the USA is not based on financial
considerations alone. The same trend could already be observed on stock markets,
however, its presence on bond markets means that ESG-linked risk is getting built
into creditors’ expectations too. We are talking about the expectations of groups
of people (creditors) that are much less exposed to loss incurred in the event of
a potential bankruptcy since creditors’ claims are satisfied earlier than those of
shareholders.

In the USA, the ESG rating is a separating factor of companies within the same
credit rating category with the same financial creditworthiness. Over the last five
years the market has deemed companies riskier if their ESG scores were lower, i.e.
they have displayed less responsible management environmentally, socially or in
their governance. The effect did not only appear in the total score (ESG) but also
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in its factors. Another trend appearing is that the better debtor rating a company
has the more responsible management matters to its creditors. On the other hand,
in poorer credit rating categories it is detrimental for a company if it focuses on
responsible operation side by side with solvency. The trend is varied on the Euro-
pean markets but quite opposite on the Asian (Japanese) markets where corporate
management is assessed negatively if they also consider non-financial aspects.

The above study raises further quantitative and qualitative questions. For in-
stance, are there events catalysing the changing trend on the European markets,
or what is in the background of the trend observed on the Japanese market.
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