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Abstract

We examine whether the stock return performance of 620 Eurozone companies
based on their environmental, social and governance (ESG) ratings both before
and during the Covid-19 pandemic on both a nominal and risk adjusted basis.
We also look at how country level governance indicators interact with our sam-
ples of ESGyjgn and ESGy ., companies to affect both nominal and risk adjusted
investment returns. We use both panel data and cross-sectional regressions as
well as the difference-in-differences approach to derive the empirical results. We
generally find some evidence that highly rated ESG firms performed slightly
worse than lower rated ESG both overall and during the pandemic. However,
once we control for governance at the country level, we find that in high gover-
nance scoring countries ESGyy;gn companies perform better than ESGy ., compa-
nies. Finally, when we examine the relative performance of EU companies
compared to companies in economies less impacted by the Covid-19 pandemic,
namely South Korea and Australia, we find that during the pandemic, the
South Korean and Australian companies performed much better than their

counterparts in Europe.
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an increase in government and corporate interest in ESG
issues. Indeed, ESG issues have been part of many

A growing interest in environmental, social and governance
issues (ESG) both in society as a whole and at the corpo-
rate level sees firms being increasingly judged both by
their financial performance and also on issues such as
corporate social responsibility (CSR) as well as ESG. The
ESG agenda relates not only to the company itself, but
also its various stakeholders including management,
other employees, suppliers and both retail and institu-
tional shareholders. The Covid-19 pandemic resulted in

governments post pandemic recovery plans and green
investing has become an important topic in the light on
the recent COP06 and COP07 conferences held in Glasgow
(2021) and Marrakech (2022). The rise in Environmental
concerns is reflected in the European Parliaments Green
deal which aims to make the make European Union cli-
mate neutral by 2050.

In recent years, there has been an increasing recognition
on the part of mutual funds that investors are more

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any

medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2023 The Authors. International Journal of Finance & Economics published by John Wiley & Sons Ltd.

Int J Fin Econ. 2023;1-25.

wileyonlinelibrary.com/journal/ijfe 1


https://orcid.org/0000-0001-7640-6507
https://orcid.org/0000-0002-5609-8620
mailto:k.s.pilbeam@city.ac.uk
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://wileyonlinelibrary.com/journal/ijfe
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fijfe.2865&domain=pdf&date_stamp=2023-07-28

: | WILEY

ASTERIOU ET AL.

concerned with ESG issues when building their portfolios.
As such, the investment industry has been screening
companies with regard to their performance in the ESG
area and companies whose ESG scores fall below certain
thresholds can be excluded from investment by some
funds. According to a report by Price Waterhouse Coo-
pers (2022)" asset managers are expected to increase their
ESG related Assets Under Management (AUM) to
$33.9 trillion in 2026 up from $18.4 trillion in 2021,
which equates to a compound annual growth rate of
12.9%. The same report notes that the European market
is expected to grow ESG related investments from
$12.8 trillion in 2021 to $19.3 trillion in 2026. The US
Market is also expected to grow ESG related investments
from $4.8 trillion in 2021 to $10 trillion in 2026. Accord-
ing to a recent survey by Capital Group (2021) institu-
tional investors emphasize more the Environmental
pillar (44%) than the Social pillar (25%) and the Gover-
nance pillar (31%) when making their ESG investment
allocations.

The Exchange Traded Funds (ETF) industry has also
recognized the importance of ESG investment demand,
and as at February 2023, ESG ETF assets stood at
$449.5 billion with the yearly net flows into ESG ETFs
increasing some 36 times: from $4.7 billion in assets
under management in 2014 to $169 billion in 2021."
There can be little doubt that as well as meeting growing
investor demand in this space, the growing interest in
ESG investing on the part of the mutual fund and invest-
ment industry is also seen as a means to justify high
active management fees and as a way of marketing new
products to investors. There is also evidence that ESG
investing is being driven by millennials who are changing
their wealth management priorities and this group is
likely to be quite large inheritors of funds over the next
20 years. According to a press release by Power' 52% of
millennials plan to increase their investment with firms
that have high ESG investment priorities compared to
just 24% among investors over age 40. There is also evi-
dence that the Securities Exchange Commission (SEC)
and other regulators are showing greater interest in
requiring companies to make ESG disclosures more
mainstream in company reporting requirements.

As the ESG issues have grown in importance, there
has been greater monitoring, collection, and measure-
ment of data on companies’ performance in these areas
by financial data providers such as Reuters Eikon, Mor-
ningstar, Bloomberg and MSCI. Measuring how corpora-
tions perform in respect of ESG is by no means an easy
issue, there are mission statements, strategies, self-
monitoring and incentive structures emanating from
within the firm itself. Then there are also external pres-
sures on the firm as a result of new regulations and

government policies. Some authors such as Wood (1991)
argue that a company's performance in these areas
should ideally be measured by outcomes rather than the
intentions and statements of firms. The overall picture is
further complicated because of “greenwashing” in respect
of the environment dimension, whereby companies mar-
keting and public relations departments attempt to per-
suade the public and data providers that their strategies,
policies and products are more environmentally friendly
than they are in reality. In general, greenwashing
involves companies making ESG commitments without
actually taking any real action to meet the commitments.
The same can also be applied to the social and gover-
nance aspects of the company, with the documented evi-
dence differing significantly from the reality of the actual
practices of the company.

The main focus of our research is to examine whether
investing in higher rated ESG companies leads to better
returns for shareholders compared to investing in lower
rated ESG stocks in the Eurozone area in both absolute
returns and on the basis of risk-adjusted returns. We
choose the Eurozone area because ESG issues have been
highlighted by the European Union's Sustainable Finance
Disclosure Regulation which commenced in March 2021
aimed at increasing harmonization of standards and lead-
ing to greater transparency in relation to sustainable
financial products. By confining our analysis to the Euro-
zone are we are also able to avoid the disruptive effects of
currency changes on investment returns which are
highlighted by Filippou and Taylor (2021). A second
important issue that we examine is whether investing in
higher rated ESG firms led to better results during the
Covid19 pandemic compared to companies with lower
ESG ratings. This is an interesting issue because on an a
priori basis it might be thought that investment in high
ESG companies would lead to relatively better returns
than investing in low ESG companies during the pan-
demic. A third issue, we examine is whether country
level governance issues can impact upon investor returns
in the ESG investment area. This issue is potentially
important, because there is the possibility that the equity
performance of ESGyjgn and ESGy,, companies might be
affected by the quality of governance in a country. In par-
ticular, we explore how country level governance inter-
acts with the ESG ratings of companies and potentially
impacts on shareholder returns an issue that has been
neglected in previous ESG studies.

Our research makes several contributions to the exist-
ing literature. We are the first paper to look at how ESG
ratings affect both absolute and risk-adjusted shareholder
returns in the Eurozone area. A second contribution is
that we examine how the Covid-19 pandemic has affected
shareholder returns with a specific focus on ESGy;, and
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ESG..w companies. Another significant contribution is
that this study is the first to examine the impact of coun-
try governance scores and how they can affect the share-
holder returns performance of ESGpjgn and ESGpew
companies. This latter contribution is of particular impor-
tance, as differences in country level governance not only
has the potential to affect the overall returns to share-
holders but may also interact with ESGygn and ESGy oy
companies in different ways. A final contribution is that
we use the difference-in-differences approach to compare
the performance of the Eurozone countries compared to
two countries that were less affected by the Covid-19 cri-
sis namely South Korea and Australia, extending it to the
possible effects of high versus low ESG scores for all pil-
lars. Our main findings are that in general there is very
little difference in the performance of ESGgien and
ESGy,w companies in terms of their ability to improve
investor returns during the sample period either in an
absolute return or a risk adjusted return basis. However,
once we incorporate governance issues, we do find some
evidence that ESG,,, companies underperform ESGp;gn
companies in countries with a high governance score.

The remainder of the paper is set out as follows:
Section 2 provides a brief overview of the literature in rela-
tion to shareholder returns and ESG investing. Section 3
describes our data set and methodology. Section 4 outlines
our empirical results while Section 5 concludes.

2 | LITERATURE REVIEW

From an individual firm's perspective, the marginal costs,
and benefits of investing in improving their ESG profile
should cancel out but, of course, that does not mean that at
any point in time a company is in equilibrium or even close
to equilibrium with regard to their ESG investments. Even
if companies are in equilibrium, it may pay some compa-
nies to invest in achieving a higher ESG rating to meet their
desired risk-return profile, while for other companies, espe-
cially in different sectors of the economy it may be optimal
to have a lower ESG rating. The issue becomes even more
complicated once one recognizes that the optimal ESG rat-
ing for one company may well depend upon the ESG rat-
ings chosen by its competitors and that new regulatory
requirements relating to ESG may mean managements
have to re-assess their optimal ESG strategies over time.
There may also be a benefit to companies in having high
ESG scores should there be a negative economic shock as
Lins et al. (2017) find in the case of U.S. companies based
on the Corporate Social Responsibility scores during the
global financial crisis.

Even when there is reason to believe that a firm is at
or close to their equilibrium, that does not mean that

investors themselves will be in equilibrium, since inves-
tors preferences for ESG investments can change over
time and according to market conditions. Although
investors are showing more interest in ESG issues, espe-
cially on the part of institutional investors as emphasized
by Dyck et al. (2019), this does not in any way mean that
it is their main objective, which is usually to do with the
risk-return characteristics of their investments in various
companies and their overall portfolios.” Miller (1977)
dicusses the role of uncertainty in leading to divergences
in the risk-return expectations of investors and this is also
likely to apply to both retail and institutional investors
with respect to their ESG invesments. As outlined in the
following, at the theoretical level, there is also no inher-
ent reason why highly rated ESG stocks should outper-
form or underperform lower rated ESG stock in terms of
their risk-return characteristics and the literature itself is
ambiguous on whether ESGyjgn or ESGy,, companies
will have higher expected returns depending on the
model set up, see Cornell (2021).

One of the most interesting theoretical studies look-
ing at the role of investors ESG preferences is that of,
Péstor et al. (2021). In their model heterogeneous firms
are divided into green firms that generate positive socie-
tal externalities, while brown firms generate negative
societal externalities. Investors differ in their ESG prefer-
ences, they gain utility from holding green securities and
negative utility from brown securities. One of the key
predictions of the model is that investors are willing to
pay more for green firm securities and that green firms
will have negative CAPM alphas, while brown firms'
securities will have positive CAPM alphas. In other
words, investors with higher ESG preferences can expect
lower risk-adjusted returns than those with lower ESG
preferences. Another key prediction is that deviations of
portfolios from a combination of the market portfolio
and the risk-free security crucially depend upon their
being differences in ESG preferences among investors. If
there are identical ESG preferences, then the standard
CAPM result of an investment in the risk-free security
and the market portfolio being optimal still holds.

Another important study is that of Pedersen et al.
(2020) who set out a theory in which company ESG
scores play two roles (i) providing valuable information
about the fundamentals of a company and (ii) affecting
investors preferences. In their study, up to a certain point
raising a company's ESG score can raise a company's
Sharpe-ratio but at a certain ESG score level further rais-
ing the ESG score lowers the Sharpe-ratio. Investors are
divided into three types, Type U—who are ESG unaware
and they simply seek to maximize their mean variance
utility; Type A—who are ESG aware using companies
ESG scores to update their views about the about the
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return—variance trade-off and finally, Type M—who are
ESG motivated but have a strong preference for higher
score ESG companies. Type M investors are prepared to
accept a lower Sharpe ratio in their portfolios in return
for higher ESG scores. The relative prevalence of these
different types of investors has an effect on the expected
returns for high ESG scoring stocks. When there is a rela-
tively high prevalence of Type U investors, ESGyign
stocks lead to high expected returns since their prices are
not bid up by Type U investors. When there is a preva-
lence of Type A investors then ESGy;gn stocks are bid up
in price and there is no connection between ESG scores
and future expected returns. Finally, when there is a prev-
alence of Type M investors then ESGy;gp, stocks are signifi-
cantly bid-up in price and ESGy;g, stocks deliver low
expected returns since Type M investors sacrifice returns
in order to have ESGgyjgp stocks in their portfolios.

An additional insight is provided by Zerbib (2022)
who employs a single-period equilibrium model with two
types of investors, those that invest in all securities and
sustainable investors that exclude certain securities from
their portfolio and internalize the private costs of
externalities. The securities omitted from sustainable
investors’ portfolios are termed “excluded assets”. In
equilibrium, there is on average a positive expected pre-
mium on the excluded assets to induce regular investors
to hold them in their portfolios. Although this applies on
average, this does not mean that it necessarily applies to
individual securities because the correlation of excluded
assets with those of non-excluded securities matters. In
particular, individual securities with low correlations
with investible securities may have lower expected rates
of return because they will be valued by those investors
that invest in all securities due to their portfolio risk
reduction characteristics. In the context of ESG investing,
the market segmentation into ESGyjgn, and ESGy o stocks
results in a lower average return on ESGuy;gp, stocks than
on ESGy ., stocks but some individual ESGy,, stocks can
be expected to have a lower return than ESGy;g, due to
their higher correlation.

Company ESG scores can also impact upon the cost
of debt finance, an interesting study in this respect is that
of Apergis et al. (2022), using data on borrowing costs
over the period 2010-2019 for S&P 500 companies. They
show that empirically higher ESG ratings lower the
required cost of debt. The rationale being that companies
with high ESG scores can reduce their potential exposure
to reputational, legal, operational, and regulatory risks,
while low ESG score companies have greater exposure to
potential ESG liabilities which increases their probability
of bankruptcy. Their results apply not only to the aggre-
gate ESG scores but also to each of the individual Envi-
ronmental, Social and Governance pillars.

The idea that a better ESG score can impact positively
on shareholder returns is rooted in corporate social
responsibility theories including stakeholder, institu-
tional and legitimacy theories. In these theories, ESG can
improve a shareholder returns by helping a company to
improve both its relationship and reputation with its vari-
ous stakeholders. In addition, raising its ESG score can
be a valid corporate strategy for a company to improve its
standing and branding within society and as a means of
coping with a societal and political environment that
generally demands better performance in these areas, see
for example, Richardson (2013). As emphasized by Fry-
nas and Yamahaki (2016) for a company to grow and
prosper it important that the company not only satisfy
the demands of its stakeholders but also make it possible
for the Company to win important government procure-
ment contracts, see Flammer (2018) and Flammer and
Kacperczyk (2019).

A higher ESG score could be bad for risk-adjusted
returns as it may lead to a higher weight in institutional
investors' portfolios and therefore a higher share price and
lower expected future return on equity. Another important
contribution is made by van der Beck (2021) who distin-
guishes between realized returns from ESG investing and
expected returns, he shows that for each $1 withdrawn
from the market portfolio towards Green ESG stocks raises
their price by $0.40. The paper shows that mutual fund
flows increasing their weightings toward Green ESG stocks
improved their realized performance during the period
2016-2021 but importantly this then lowers expected
returns going forward. Against this, there is the possibility
that a preference for higher ESG rated companies in institu-
tional investors portfolio can lower the standard deviation
of a company stock helping to improve the risk-adjusted
returns. In addition, higher investment in ESG matters
could in the short run lower the profitability of the firm
by leading to certain sunk costs and ongoing costs to
improve a company's ESG score. Against this, a higher
ESG score might lower the required rate of return on
the part of investors thereby further raising its share
price meaning future lower returns. However, invest-
ment in ESG initiatives while it increases costs in the
short run may bring medium to long term benefits for
shareholders due to improving a company's reputation,
branding and customer satisfaction raising demand as
customers switch from lower to higher rated ESG com-
panies over time. As argued by Lynch and O'Hagan-
Luff (2023). companies with higher ESG scores may
benefit from having more price inelastic demand for
their products enabling them to raise their prices and
margins compared to low ESG coring companies.

In their paper, Cui and Docherty (2020) shows that
stock price reaction to good and bad ESG news can lead
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to stock market overreaction. In particular, a negative
ESG news event will lead to a fall in share prices that cre-
ates the possibility of investors making abnormal returns
by investing in such companies once the news has been
released to the market. The Cui and Docherty paper is
important to consider when it comes to empirical studies
because if the study commences with a start date just fol-
lowing a negative ESG news event then it is possible that
excess returns for ESG investing will be discovered
that would not happen if the commencement of the study
was prior to the negative ESG news event.

In their study Atmaz and Basak (2018) make an
important contribution by making it clear not only the
level of ESG score can affect potential returns but also
the dispersion of ESG scores among different providers.
Using theoretical reasoning, they postulate that higher
dispersions implies more risk and consequently a greater
risk premium for the affected companies, which in the
presence of risk averse investors means higher required
rate of return on capital and lower share price and better
future expected returns. They also make the point that
firms without credit ratings may be less transparent and
so have greater divergence in their ESG ratings. In their
contribution, Christensen et al. (2021) concentrate on
why disagreement on ESG ratings occurs and find that
more disclosure leads to higher disagreement. The cause
of rating disagreements is also examined in Berg et al.
(2019) who identify three causes of rating disagreements;
(i) that the data providers have different sources and cate-
gories when determining their ratings, (ii) there is dis-
agreement on interpretation even when there are
common categories and (iii) there are differences in the
scope of data used to measure ESG ratings.

The empirical impact of disagreements on ESG ratings
is explored by Gibson et al. (2019) who uses the standard
deviation of the seven different providers and uses monthly
stock returns as the dependent variable with control vari-
ables for size, momentum, and quality. They find that stock
returns are positively related to ESG disagreement suggest-
ing a higher risk premium for companies with higher ESG
rating disagreement particularly in respect of the environ-
mental dimension. They look at rating disagreements for
S&P 500 firms over the period 2010-2017 and the average
pairwise correlation between the ESG ratings is 0.45 but is
lowest for governance at 0.16 and highest for environmental
dimension at 0.46. Interestingly, disagreement tends to be
higher for the largest capitalization companies, which are
more complex to examine and for firms that do not have a
credit rating. In addition, divergence in ESG ratings appears
to be greatest in the case of consumer durables and tele-
communications industries.

A study by Belghitar et al. (2014) finds that socially
responsible (SR) investors get no benefit in terms of

either returns or variance in their portfolios but they actu-
ally lose utility once the higher moments such as skewness
and kurtosis are taken into account. According to a meta
study by Friede et al. (2015) some 90% of studies find a
positive ESG corporate financial performance (CFP) effect,
which appears to be relatively stable over time covering a
wide range of securities including corporate bonds, green
real estate, emerging markets etc. In Halbritter and Dor-
fleitner (2015) both high and low ESG scoring companies
exhibit positive alpha (excess risk-adjusted returns) with
high ESG companies performing largely in line with the
market and the low ESG slightly under-performing the
market, however, the alpha for ESGygp, is quite small and
not significant. Only companies exhibiting better social
scores appear to offer better returns of approximately 5%.
When it comes to governance, they find a negative alpha
of —2% between high and low ESG scores.” One benefit
noted in the study is that companies with higher ESG
scores appear to have lower betas and therefore lower sys-
tematic risk. They also find a large fall in the significance
of ESG ratings for investor returns in providing alpha dur-
ing the post 2012 decade.

When using the aggregate ESG scores it is important
to note that there may well be a cancellation effect, for
instance, a high Environmental score can be offset by a low
Governance score or vice-versa. Hence, it is possible to
have two companies with similar ESG ratings to have dif-
ferent expected returns, depending upon the relative impor-
tance of each of the three ESG pillars that make up the
aggregate score in influencing shareholder returns. There
can also be differences in results depending on the data
provider used, for example, there can be a difference if Refi-
nitiv ratings or those of Bloomberg are used. Some studies
include financial companies while others exclude them.
There is also strong evidence that the log of Market Capital-
ization is highly correlated with ESG ratings which sug-
gests that larger companies either have more resources to
devote to ESG issues and/or they become more concerned
with ESG matters as their market valuation increases.

There is inevitably less literature available on the
impact of ESG ratings during the pandemic. Pastor and
Vorsatz (2020) argue that investors may be more inclined
to invest in companies with stronger ESG profiles to limit
downside risk particularly in periods of crisis. This idea is
also supported in studies such as Singh (2021) who looks
at how the crisis affects investment strategies and spill-
overs between different asset classes including, equities,
corporate bonds and high yield bonds. According to Singh,
daily data picked up concern about the pandemic in
February 2020 while real increase in volatility starts once
it was declared a global pandemic by WHO. Singh finds
that investors prefer investment in leading ESG corporate
bond issues rather than the leaders in the EGS ratings for
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the equity market and high yield corporate bonds during
the crisis period. The argument being that investors pay
more attention to fundamentals behind companies during
a pandemic with companies with strong fundamentals
and long run sustainability and survivability becoming
more attractive to investors and possibly more resilient to
financial and non-financial shocks.

One advantage of looking at ESG issues both before
and during the Covid-19 pandemic is that Covid-19 can
be treated as an exogenous increase in the demand for
ESGyign and as such it helps to reduce endogeneity con-
cerns whereby an increase in ESG score leads to an
increase in the share price of highly rated ESG companies.
Bae et al. (2021) find no relation between stock perfor-
mance and CSR/ESG scores because of the pandemic.
Their study is based on US evidence for 1759 US firms and
find that CSR rating do not affect shareholder returns
using both Refinitiv data and Bloomberg data. We now
proceed to look at our data for the Eurozone economies.

3 | DATA AND METHODOLOGY

3.1 | The dataset
Academic research in the area of ESG investing has
increased as more data has become available and the
growing importance of ESG issues. Most of the early
empirical studies used the dataset employed by Kinder,
Lyndenberg, Domini (KLD) which had become the de
facto measure of Corporate Social Policy in the academic
literature. However, the dataset was subject to many criti-
cisms for inaccuracy and subjectivity including the weight-
ing system employed and the aggregation of the data to a
single score, See Wang et al. (2015) and Crane et al.
(2017). For our study, we use the Reuters Eikon database
as it is the most comprehensive and consistent dataset
available covering the Eurozone area. The Reuters Eikon
database uses over 850 separate indicators when formulat-
ing its ESG scores. The indicators are used as inputs to
scoring the three individual pillars: Environmental, Social
and Governance. One interesting feature of the Reuters
Eikon approach is that companies are not scored only on
their own merits by also by comparison to other compa-
nies that have been given ESG scores. The overall ESG
score for a company is a simple weighted average of the
three main pillars, Environmental, Social and Governance.
The ESG scores are kept under continual review and can
be changed upwards and downwards in response to news
articles about a company in the financial press.

As well as using absolute return data from the same
database, we also conduct some further analysis using
the 5-year Sharpe ratio as the dependent variable for our

selected companies, the importance of the Sharpe ratio is
highlighted in Pedersen et al. (2020) and Ahmed et al.
(2021), to see whether ESG ratings has a positive or nega-
tive effect on risk-adjusted returns. This is an important
adjustment to make since investment in ESG ratings can
potentially reduce the standard deviation of returns for
investors as well as affecting the returns themselves.

We examine the impact of the Covid-19 pandemic in
two ways; firstly, by the inclusion of a time dummy
which permits us to examine the performance of highly
rated ESG companies. Secondly, we examine use the dif-
ference-in-differences approach to compare the perfor-
mance of the EU companies with those in two countries
that were less affected by the crisis namely South Korea
and Australia.

We have used only the 2019 ESG scores for our
study” as they are at the mid-point of our 5-year data
span. To ensure consistency of data, and to have a consol-
idated dataset we take, return data, the Sharpe ratio, Sor-
tino ratio,"" and values of the market capitalisation are
all taken from Reuters Eikon. After eliminating compa-
nies for which we could not get full data for all variables
and countries from, we ended up with data from 620 com-
panies and 14 countries in the Eurozone area to conduct
our empirical analysis.

3.2 | Panel data regressions
For our empirical work, we adopt a portfolio approach to
examine the impact of ESG ratings on investor returns.
Three equally-weighted portfolios are devised: namely,
the top 25% highest performing ESG rated companies
are assigned to the highest portfolio (ESGpjgn) and the
25% worst performing companies are assigned to the
lowest portfolio (ESGy ). Finally, the 50% in the mid-
dle are assigned to the non-investable portfolio, but
included as part of the data analysis so that we compare
ESGyigh and ESGy,, stocks against the other 75% of the
companies. Using this approach, we are then able to see
how the ESGyign and ESGyy, stocks perform to see if
there is a significant excess return from the ESGy;gp or
ESGyw portfolio investment. We create a dummy for
each group, with the value of 1 attributed to the ESGyjgn
group and zero for all other companies (including the
middle 50%) and then we do likewise with for the
ESGiow group. We also introduce a Covid-19 dummy
which takes the value of 1 for the period January 2020
to March 2021; and 0 for the remainder pre-Covid-19
sample period which runs from March 2016 till
December 2020.

The first model to be estimated is given by
Equation (1):
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R = a; +a,Covid; + (13ESGL0WJ¢ + (M(ESGLOWJ X COVldt)
+ asESGrign + a6 (ESGigh, x Covid,) + uy,

1)

where R; is the absolute returns, ESGy ., is the portfolio
of companies with the lowest ESG scores, ESGyjgp is the
portfolio of companies with the highest ESG scores,
Covid is a dummy taking a value of 1 for the Covid-19
period and 0 for the non-Covid-19 period.

Next, we add to Equation (1) some control variables
that are potentially of interest and can standardize our
results."" Namely, the log of the market capitalization,
the Sortino ratio, the Sharpe ratio and the companies
betas which pick up the systematic risk. This specifica-
tion is given below:

Ry = ﬂl -‘rﬂzCOVid[ +ﬂ3ESGLow,iz +ﬂ4(ESGLow,it X COVid[)
+ BsESGigh,it + B (ESGign,it X Covid;) + ,InMcap it
+ pgSortinoj; + foSharpe;, + f;,Betait + &ir,

2

where InMc,;, is the natural log of market cap, Sortino is
the 5-year Sortino ratio, Sharpe is the 5-year Sharpe ratio
and Beta is the five-year average beta coefficient.

3.3 | Cross sectional regressions

An interesting question in relation to ESG investment
returns that has not previously been explored in the liter-
ature, is whether country level governance influences the
returns to ESG investing either positively or negatively.
One possibility is that high ESG scoring companies in
countries with high governance scores perform better than
high ESG companies in countries with low governance
scores. Indeed, it is also possible that low ESG companies
may perform better in countries with better governance
scores. However, it could also be the other way round
because in countries with high governance scores there
are additional costs of compliance for companies, and they
are more likely to be caught and fined for any failure to
comply with legal legislation in relation to ESG matters.
On the other hand, in countries with high governance
scores there may however be a better focus of manage-
ment on the proper running of firms to increase share-
holder returns and better processes that improve returns
to shareholders. In countries with low governance scores
then it may be the case that companies with high ESG
scores perform better than companies with low ESG score
but it could also be the other way around as ESGy , com-
panies get away with costs that are incurred by ESGggn

TABLE 1 World governance scores by country.

World governance indicator score by country for 2019

Low (below 7.3) High (above 7.3)
Germany 7.194 Finland 8.480
Portugal 7.130 Luxembourg 8.409
Slovenia 6.980 Netherlands 8.296
Malta 6.736 Austria 7.895
Cyprus 6.654 Ireland 7.681
Spain 6.595 Belgium 7.363
Greece 5.783

companies. The issue of how high ESG companies and
low ESG companies perform in both high and low gover-
nance countries is clearly an important empirical matter
even if it is not possible to ascertain an expected sign for
the relevant coefficients at a theoretical level.

The World Bank provides country level governance
score for each of the six categories on a range from —2.5 to
+2.5, but not an overall score. The six individual categories
that are scored by the World Bank are Voice and Account-
ability, Political Stability/No Violence, Government Effec-
tiveness, Regulatory Quality, Rule of Law and Control of
Corruption. To obtain an overall score we took the 2019 fig-
ures for each of the six individual categories and then
rescaled the scores on a scale of 0-10 and then took the
average of the six categories to generate an aggregate WGI
score for each country between 0 and 10. The average
scores for each country are reported in Table 1 below.

It should be noted that the aggregate WGI scores over
time for each country are remarkably stable with minimal
variation. Thus, to investigate the relationship between
ESGign and ESGy ., companies and WGI governance scores
we run the following set of cross-sectional regressions:

Ri =71 —+ yzBetai —+ 'Y3INDEXL0WJ + }/4INDEXHigh,i
+vsWGluigh i + 76 (INDEXLow,i X WGligh,i)
+ 77 (INDEXigh i X WGlHigh,i) + Wi, (3)

Si = &1 + 8,Beta; + S INDEX  ow,; + 54 INDEXpigh i
+ 85 WGliigh,i + 86 (INDEXpow,i X WGlign,i)
+ 87 (INDEXpigh,i X WGlign,;) + € (4)

In Equations (3), (4) R; is the absolute returns where
S; is the risk-adjusted returns as given by the 5-year
Sharpe ratio, Indexy;gn Or Index;q refers to the top 25%
and bottom 25% of companies using either their overall
ESG score, Environment (ENV) score, Social (SOC) score
or Governance (GOV) score. The WGly;g, is a dummy
variable with a value of 1 that indicates that the country
has a high WGI score above 7.3 and zero otherwise.
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3.4 | Difference-in-Differences
regressions

In our final look at the relationship between ESG
scores and shareholder returns, we utilize the
Difference-in-Differences (DID) as well as a Difference-in-
Difference-in-Differences (DIDID) approach, which allow us
to compare the performance of the Eurozone countries
compared to two countries that were less affected by
the Covid-19 crisis; namely South Korea and Australia.
In order, to do the DID comparison we have used the
620 Eurozone company-based data against a total of
503 South Korean and Australian companies. In order,
to do this we estimate the following regression:

J
Ry=a+ Z B Xt +yDBis + 6Covidy + £(Covid;; x DBj) + uy;,

7 s)

where R; is the monthly returns for each of the 1123
stocks in our sample, X;; denotes a set of financial vari-
ables that affect returns, these include, the log of market
capitalisation, the five-year average beta coefficient, the
Sharpe ratio and the Sortino ratio. DB;; is a dummy that
takes the value of zero for the Covid-19 affected Eurozone
countries and the value of 1 for the countries that were not
greatly affected by Covid-19 namely, Australia and South
Korea. Covid;, is a time dummy variable for Covid-19 that
takes the value of 1 for the Covid-19 related period (Jan
2020-March 2021) and zero for the period prior to the
Covid-19 outbreak. Finally, the &, coefficient is the DID
coefficient that shows the interaction of the two
dummies.

Turning to the DIDID, it extends the standard DID
methodology to allow for a second control variable. Here,
the second control is for high and low indexed on (ESG,
ENV, SOC and GOV) companies. This is explored
through by estimating the following regressions (6) and
(7) where the dummy variable INDEXy;gn, and INDEX-
Low are introduced to Equations (6), (7) respectively.

j
R[[ =a + Zﬂlxj’lt + J/DBit + 6COVidi[
i=1
+ &, (DB, x Covidy) + £,INDEXign
+ & (Covidy x DBy x INDEXpign ) +Uir,  (6)

J
Ry—a-+ Z BiXj it +yDBy + 5Covidy
i=1
+ 51 (DBi[ X COVidi[) + é:ZINDEXLOW
+ 53(C0Vidi[ X DBit X INDEXLOW) + Ujs. (7)

Coefficient &, as before shows the difference between
the non-Eurozone (South Korea and Australia) and Euro-
zone countries during the Covid-19 period; and £, exam-
ines the difference in returns among the INDEXy;g, and
INDEX;, stocks for Equations (6), (7) respectively.
Thus, the main interest here is the estimate of the DIDID
coefficient on the interaction term (&;) involving the
three variables, Covid, DB and INDEX g, o1 INDEX| oy

4 | EMPIRICAL RESULTS

4.1 | Statistical overview

Prior to embarking with our main econometric analysis
as described in the methodology section above, we
obtained some summary statistics for all countries and
for their respective sub-groups, as well as correlation
matrices with correlation coefficients for all variables
(to detect any possible multicollinearity problems. The
results of those statistical tests are presented in
the Appendix (see Table Al for summary statistics,
and Tables A2-A4 for correlation matrices for
All-countries, for EU countries and for non-EU coun-
tries, respectively). From this preliminary analysis, we
can see that although some correlations are high,
there is no evidence of possible problematic multicolli-
nearity. The median values are as expected and they
have been used in conjunction with the first and third
quartiles (not reported here) to create the various port-
folios of high and low ESG, ENV, SOC and GOV
values.

4.2 | Panel data results: ESG scores and
Covid-19

Next, we proceed with the panel data regressions. Table 2
reports results from Equation (1) for the ESG-portfolio
related regressions. With regards to All-countries, the
results indicate that there were positive returns both
for the ESGyow and ESGyjgn groups, but they were not
statistically significant. Likewise, the Covid-19 dummy
shows that shareholders did slightly better than com-
pared to the non Covid-19 period but the results again
are not statistically significant. Importantly, the inter-
action term seems to indicate that ESGp,, companies
underperformed during the Covid-19 period but again
the results are not significant. However, when it comes
to ESGyjgn companies they seem to underperform dur-
ing the Covid-19 period and this result is statistically
significant.
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When we look at the individual countries, the results
are mixed. In general, the ESGy,, companies outper-
formed on average on five out of the 10 reported country
cases, with statistically significant results only for the
case of Spain but they underperformed for the remaining
five countries. For the ESGpjg, group we found that
seven out of 10 countries report positive returns, but the
only significant effect is that of Luxemburg which shows
negative returns and thus underperformance. Also, dur-
ing the Covid-19 period both the ESGiow and ESGyjgh
companies generated significant negative returns with
the negative coefficients being relatively worse for the
ESGr,w companies. Thus, when we look at other
countries the overall picture shows that there is no
clear pattern to suggest that ESG., companies per-
form any better or worse than ESGpe, companies
over the entire sample period or during the Covid-19
period.

Results from Equation (2) are reported at Table 3.
Here it is clear that the control variables are generally sig-
nificant with the log of market capitalization being posi-
tive and significant, the Sortino and Sharpe ratios being
(in most cases) positive and significant while the beta
coefficient is mostly negative and significant.”™ The main
effect of adding the control variables is that the returns
on the ESGy;q stocks prove to be negative and signifi-
cant both during the entire sample period as well as dur-
ing the Covid-19 period. Interestingly for the purposes of
our study the Covid-19 dummy is overall associated with
significant positive returns for Germany but is negative
and significant for Greece. The ESGy,,, companies seem
to have performed better than the ESGyig, companies
over the entire sample period. However, during the
Covid-19 period the ESGiow and ESGgie, companies
appear to have both had very similar negative effects but
the effect for the ESGy;gn companies is both negative and
significant while it is not significant for the ESGy,, com-
panies. As such, our results are not supportive of the
ESGyjgn companies performing better than the ESGyqy,
companies during the pandemic. To the contrary, our
results appear to suggest that the ESGyjg, companies
underperform the ESGy,, companies.

The problem with using the aggregate ESG score is
that they can mask big differences between companies in
respect of their scores in the individual pillars. For exam-
ple, two companies could have similar ESG scores but
one having a high environmental score and the other a
low but similar overall ESG scores due to the second
company performing better on the social and gover-
nance pillars. To further investigate the relationship
between the performance of ESGyjgn and ESGy o com-
panies we look at each of the three pillars individually.
In Tables 4 and 5, we estimate modified versions of

Equations (1) and (2) respectively. Here we are using
the top 25% Companies with a high environmental
score (ENVy;ep) and the bottom 25% of companies with
a low environmental score (ENVy,,). Table 4 reports
results without the additional explanatory variables,
while Table 5 reports results after adding the control
variables.

From Table 3 we see that when looking at All-
countries in the sample, the ENVy,, companies and the
ENVyjgn companies both have a negative return over
the sample period but neither is significant. When it comes
to the Covid-19 time dummy the ENVy;,, companies have
a slightly higher negative coefficient than the ENVy.,
companies, but the coefficients are again not significant in
either case. The only country where we get significant pos-
itive effects during the Covid-19 period from ENV[ com-
panies is the case of Finland at the 5% significance level
and ENVy,, at the 10% significance level. During the
Covid-19 period ENVi,, companies have a significant
negative return at the 10% level of significance in the cases
of Belgium and the Netherlands. Also, ENVy;,, companies
do well in the case of Finland during the Covid-19 period
at the 5% level of significance but the coefficient value is
well below that of the ENVy,,, companies in Finland. In
the case of the Netherlands there is a significant negative
coefficient for both ENVy,, and ENVy;,, companies at
the 10% and 1% significance levels respectively. In Table 5
where we add the control variables, we can see that for all
the countries the ENVy;,, companies actually have a sig-
nificantly negative effect on returns, and this also applies
at the country level for Germany and Finland.

Continuing our analysis, Tables 6, 7 are the equiva-
lent of regressions (1) and (2) respectively but this time
using the top 25% Companies with a high Social score
(SOChign) and the bottom 25% of companies with a low
social score (SOC;.w). In Table 6 we can see that when we
use the social pillar score only for All-countries then there
is some evidence of under-performance on the part of the
SOCjgn companies during the Covid-19 period but other-
wise none of the other terms are significant. At the coun-
try level there is some evidence that in the cases of
Germany, Austria and Spain that the SOCy,,, companies
have significant negative returns during the Covid-19
period. There is a significant positive effect for SOCy oy
companies only in the case of Finland. Once we add the
control variables in Table 7 it can be seen that in the All-
countries estimation the SOCy;gn, companies have a signifi-
cant negative return both overall at the 1% level
of significance and in the case of Ireland at the 5% level of
significance. During the Covid-19 period the SOCy;g, com-
panies also have a significant negative return at the 10%
significance level. At the country level we find some evi-
dence of a significant positive effect on returns for SOCy o,

95U8917 SUOLIWOD SAIIe81D 3|qeal|dde auy Ag peussnob afe sopie YO ‘8sn Jo S3|nJ oy Aleld18U1IUO A1 UO (SUONIPUOD-PUE-SWLIS) 0D AB 1M AR ]BU1|UO//SANY) SUONIPUOD pue SWis 1 8u) 39S *[£202/£0/0€] U0 AReiq178uluo AS|IM 159 L Ad 5982°33/1/200T 0T/I0p/W0 A 1M Alelq 1 jpul juoy/:Sdiy Wody pepeojumod ‘0 ‘8STTE60T



10991158, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/ijfe.2865 by Test, Wiley Online Library on [30/07/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

T°0 > dy $S0°0 > iy TO°0 > dygse "(#)—(1) S[OPOW UOISSIIZOI UT Pa310dar 91008 S9I00S
DSH JO SWLIa) Ul sarurdwiod 1S9MO] %S Y3 SAJ0UIP “O1ngH (F)-(1) S[opour UoIssaISal ur pajiodar $a100s HSH [[BISA0 JO SULID) UL Sarurdwiod 189q %Sz dy) sajouap YBHoGH "sasayjuated Ul SIOLIS PIBPUE)S ISNQOY :9JON

WILEY_L *

sorueduwod
89 Ss <4 98 S LT LE 6 1€ LT 029 Jo ToquInN
010% Syee 2821 TLOS S59zT €65T €81¢ 1682 6781 SPT0T YL5°9€ SUONEBAISSqO
(z£€0°0) (95€0°0) (1250°0) (98900°0) (8£20°0) ($520°0) (#010°0) (28800°0) (6210°0) (9020°0) (£8600°0)
++£080°0— 00S0°0— #0TT'0— €22000°0—  #xSPLO0O— 9STO'0—  ##xSLTO0— #L0T00—  %xI8C0°0—  44x8TLO0— wrs¥SS0°0— JuRISUOD
(6¥L,00°0) (£6900°0) (89500°0) (L0S00°0) (6¥500°0) (8L10°0) (65L00°0) (¥6800°0) (6¥800°0) (#¥900°0) (09200°0)
#6S10°0— 951000 #:5CPC0°0 10900°0— 76200°0 88T0°0— S0-9L6'Y 1L500°0— 81S000—  E£€T10°0— #61900°0— WBHOGH, PIA0D
(L6¥00°0) (29200°0) (Lz800°0) (Z8100°0) (¥5£00°0) (0€00°0) (90200°0) (2€£00°0) (£0200°0) (12200°0) (81100°0)
859000°0— 96£00°0— £05S00°0— LYT00'0  «¥¥900°0— PP1000—  4+TSE00°0— 90£00°0 G0-9€8'L YET00°0— +62200°0— USHOGH
(L1600°0) (8210°0) (1250°0) (98600°0) (£9600°0) (S010°0) (8L00°0) (2010°0) (90800°0) (1L600°0) (08+00°0)
+0610°0— 1020°0— 159000 10600°0 L1800°0 STI00°0— 00100 0T800°0—  sxklbT00—  4x£610°0— 90900°0—  ™°TOSH X P1ao)
(26£00°0) (L¥500°0) (6£10°0) (ST£00°0) (95+00°0) (Lz€00°0) (9€€00°0) (T£00°0) (¥£200°0) (5L200°0) (8¥100°0)
#x0T10°0 L8S00°0 €2L00°0— 6Z€000—  €LV000°0—  865000°0— 01S00°0— S¥r00°0 #97500°0 #+£6500°0 S1200°0 MoIngH
(#9900°0) (L8£00°0) (0£500°0) (29€00°0) (10€00°0) (86900°0) (25+00°0) (ZLL000) (96500°0) (£9500°0) (26100°0)
999000 826000°0 92200°0 1T400°0— S9T000—  «+6ST00— ¥0900°0 09200°0— S9£00°0— #x9ST10°0 TLT00°0 p1aoD
(£££00°0) (15100°0) (LS¥00°0) (#¥100°0) (€9¥00°0) (0220010)  (L¥78000°0) (#L8000°0) (Lz100°0) (1€£200°0) (12100°0)
LTT000 #97€00°0— 10000~  ##+€99000—  #+LITO0—  44+8ET0°0— LITO00—  44xL09000—  4x£CE00°0— 8%200°0— +:60500°0— elog
(L810°0) (8520°0) (Lz10) (2610°0) (05€0°0) (S¥L0°0) (s€10°0) (8+0°0) (91€0°0) (#010°0) (1£900°0)
8T+00°0— #8700 8€70°0 #x9190°0 LETO0— 79v0°0 91,000 ++£680°0 60700°0— #x9£90°0 2L 670°0 adreys
(L2600°0) (2L10°0) (L¥80°0) (010°0) (£020°0) (¥8£0°0) (08800°0) (6820°0) (6610°0) (85+00°0) (€5€00°0)
ws7S0°0 0r10°0 ¥8€0°0 8010°0 #x6L50°0 9¢T0°0 #x89€0°0 LITO0— +P970°0 #+£0600°0 #xE£ST10°0 ournios
(2¥100°0) (€5100°0) (LTZ00°0) (P1£000°0) (91100°0) (¢z1000)  (TL¥000°0) (0££000°0)  (££500000)  (698000°0) (L£+000°0)
+1€£€00°0 +85200°0 #TPS00°0 68€000°0  x+¥6£00°0 LST000  s4LHT00°0 #0+8T100°0  %:409T00°0  4x0¥€00°0 #:+£8C00°0 deoN'T
uredSs spuepdyldN Sinoquraxng Arein pueaa 929919 puerurg wniseg BLIISNY  AUBULIDD  SILIIUNOD [[V So[qerrep
(1D (o1) ) (€)) (02) ) ©) ()] (©) @ (D)
3 ‘(sa[qerreA [013U0d SUTPNOUT) J93J 6T PIAOD I 3109S (DSH) SINSSI SOUBUIIAOS PUE [BIO0S ‘TRJUSWIUOIIAUD I0J SINSY € HTAV.L
&
=]
S
~
[sa}
=
175}
<



10991158, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/ijfe.2865 by Test, Wiley Online Library on [30/07/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

ASTERIOU ET AL.

T°0 > dy $S0°0 > dyse “TO°0 > dysese “(#)—(1) S[OPOW UOISSIF2I UT P2310dal 91008 $9109S Te[[Id [BJUSUIUOIIAUF JO SULID)
ur saruedwion JS9MO[ %SZ 3y} S310Uap “CTANT “(+)~(T) S[opow uoissaiga1 ur pajiodal sa100s 1e[[id [BJUSWUOIIAUL JO SULID) UI Sarurdwod 183q %S7 9y} sajouap YBHA N ‘sasayjuared Ul SIOLIS PIRPUR)S ISNQOY dJON

2 | WILEY

89 Ss T 98 Sy LT L 6 £ Ll 079  seruedwiod Jo rquInN
010V 5743 PIvT TLOS §59¢C €651 €81¢ 168C 6781 8F1°01 ¥LS 9E SUONBAISSqO
(95+00°0) (€2200°0) (¥2+00°0) (0£100°0)  (8%20000)  (L¥v000)  (6¥200°0)  (2T#00°0) (90200°0) (00200°0) (#26000°0)
€4200°0— #+VSP00°0 EFP00'0  4x49L900°0 €L€00°0  44+CTI00  465Y000  9SE000— 1940070 £2200°0 #48200°0 JuERISuO)
(10800°0) (S6+00°0) (26600°0) (L£y000)  (80S00°0) (8910°0)  (02900°0)  (69800°0) (1900°0) (¥5900°0) (zs200°0)
06900°0— 5+, 810°0— +LLTO0 09€00°0— S0%00°0 80100  #9ST00  98900°0— 891000—  TITI000— 622000~ WSHANT X p1a0)
(¥9500°0) (LL£000) (¥++00°0) (8£200°0)  (£1£0000)  (18500°0)  (6T€00°0)  (SS¥00°0) (€8¥00°0) (00£00°0) (L£100°0)
6L100°0 TET000— 19900°0— 8€7000— 4095000  8STO00—  T0ZOO0—  %6¥800°0 S09000  SST000— ¥S2000°0— YSH AN
(L6800°0) (L110°0) (61¥0°0) (8110°0) (9010°0) (€910°0) (#1100 (1110°0) (0620°0) (€010°0) (20S00°0)
STE000— +0T20°0— ¥010°0 T610°0 0r10°0 SOT0'0  +bE€TO0  49020°0— 100 8¥800°0— £6100°0— MOIANH X PIAOD
(#0L00°0) (LL600°0) (0L10°0) (91200°0)  (69L0010)  (S¥S0000)  (#2900°0)  (61500°0) (8L800°0) (S££00°0) (81200°0)
0£800°0 S9100°0 TST00— 0T+00°0— 60T00—  LSSO00—  TH9000—  #8YT00  LLSO00'0— 62100°0 L¥T000°0— MTANH
(86900°0) (60£00°0) (¥5900°0) (01€00°0)  (L0O£00°0) (€s1000)  (Lv00°0)  (T0800°0) (9€¥00°0) (1££00°0) (89100°0)
119000°0 #+ELLO0O S0-909'8—  4bT900°0—  STEO00—  +08T00—  9£9000°0 LOT000  +0T8000—  4x6+800°0 £€L000°0 p1aop
uredS spue[IdYION  Sanoquidxng A1eir pueday 329919 puepury wniSPg eLISNY  AUBULIdO  SILIIUNOD [V So[qerIep

(1D

(or)

(6

®

03]

()

©

)

(€3]

()

M

*(S9[qELIBA [01JUOD JNOYIIM) 30 6T PIAOD M %SZ W030q pue %6 doy 9109s Tef(id (ANH) [EIUSWUOIIAUD J0F SYNSRY ¥ A TAV L



10991158, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/ijfe.2865 by Test, Wiley Online Library on [30/07/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

T°0 > dy 5S0°0 > dyse TO°0 > dygse “(#)—(1) S[OPOW UOISSOITDI UT P3310dal1 91005 $9100s Te[[Id [BJUSWIUOIIAUY JO SULID)
ur saruedwod 1S9MO] %S Y SAI0UIP “OTANH “(+)—~(T) SIPPOW UOIssa13a1 Ul pajtodar 31008 Ie[Id [RIUSUIUOIIAUE JO SWLID) UI SATURdWIOD 1S9 %ST 9Y) S310Uap WHA N sasayjuaied Ul SIOLIS pIBPUR)S ISNQOY :9JON

WILEY_L =

89 Gs ¥z 98 S LT LE 6 153 TLT 09 ssruedwod Jo JoquinN
010¥ Spee 12821 TLOS S59z €651 €81¢ 1682 6781 SPT°0T YLS9E SUONEBAISSqO
(8£€0°0) (LLZ0°0) (0550°0) (06£00°0) (8£20°0) (€120°0) (#¥10°0) (£9600°0) (LZ10°0) (L810°0) (8¥600°0)
+8VL0'0— GLED0— #9TT0— 9TH00'0—  sxxSELO'0O— 0120°0— L0OZ0'0— #LETO0— #SET00—  %#xS€90°0— #x00S0°0— JuRISUOD
(10800°0) (96%00°0) (¥6600°0) (Lev000)  (80500°0) (8910°0) (12900°0) (0L800°0) (91900°0) (S5900°0) (2S200°0)
90L00°0— 2L 810°0— «LLTO0 19€00°0— S0v00°0 80100 #9€10°0 98900°0— 891000—  1ZI00°0— €€200°0— WHANH X P1ao)
(6£¥00°0) (61200°0) (¥2800°0) (zs10000)  (SO¥0010)  (9L£00°0) (€6100°0) (£0£00°0) (98100°0) (10200°0) (#1100°0)
9Z100°0— $6200°0 62800°0— S0-9v0P—  L8S000—  TSPO0'0—  %x86£00°0— £5200°0 S0-9LO'E—  4xLSH00'0— #PP200°0— WBHA N
(86800°0) (L110°0) (02+0°0) (8110°0) (9010°0) (¥910°0) ($110°0) (1110°0) (0620°0) (€010°0) (20500°0)
S1€00°0— +0T20°0— €010°0 76100 or10°0 S0T0°0 #PET00 £9020°0— 7100  8¥800°0— €6100°0— MOTANH X Pra0)
(Z1%00°0) (S¥500°0) (9110°0) (8€¥000)  (Lzv000)  (88200°0) (2¥00°0) (S€€00°0) (£2800°0) (€L200°0) (SS100°0)
799000 76200°0 LLSOO'0—  4TTLOO0—  66V00°0— 120000 0TLOO'0— ++35800°0 68£00°0— 89100°0 S61000°0 MOTANH
(86900°0) (60£00°0) (55900°0) (01€000)  (80£00°0) (€510°0) (L¥¥00°0) (10800°0) (9€+00°0) (1££00°0) (89100°0)
119000°0 #ELLOO0 S0-909'8—  «€79000—  STE00'0—  «0870°0— 9€9000°0 LOTO00  %0T800°0—  #+6¥800°0 ¥€L000°0 praop
(96£00°0) (I¥100°0) (66100°0) (0£100°0)  (€S¥00°0)  (92T00°0) (81100°0) (€0600000)  (656000°0) (S€200°0) (12100°0)
8ZT1000  xx0tH00°0— 185000~  ##x£C900°0— 4460100~  sssbPT00—  4STCO00—  #x16S00°0—  54xSLE00°0—  9¥T000— #x5TS00°0— elog
(0220°0) (£920°0) #S1°0) (0810°0) (8t0°0) (¥2L0°0) (SL10°0) (€9v0°0) (12€0°0) (L010°0) (52900°0)
SO0T0'0— SS€0°0 8080°0 #xSGS0°0  LTLO00— YEV0'0 €8£00°0 +#5€60°0 €7€00°0— +#x8590°0 #4x1050°0 adreys
(ST10°0) (5£10°0) (€01°0) (1010°0) (L820°0) (89€0°0) (2210°0) (S620°0) (9610°0) (09+00°0) (65£00°0)
#xC850°0 T610°0 685000 0rT0°0 0L¥0'0 6STO0  +x+I8€0°0 LSTO'0— w1L70°0 +L¥800°0 #:EST0°0 ounJos
(T¥100°0) (¥2100°0) (Tvz00'0)  (sS€000°0)  (12100°0)  (011000)  (1£9000°0) (81+0000)  (925000°0)  (+8L000°0) (T2+000°0)
++30€00°0 6610070 #£1900°0 #C19000°0  #4xC6E00°0  ++81T00°0 +TTI00°0  %4x9CT00°0 #9PT000  #xCIE00°0 #:C9200°0 deo'1
uredS Sspue[IdYION Sinoquidxng Areir puepai CALER ) puepurq wnispg BLIISNY  AUBULIDD  SILIIUNOD [V So[qeLIep
(11) (o) 6) ® ) ) (©) ») (©) @ Q)
*(s9[qerTeA [013U0d SUIPNOUT) 19312 6T PIAOD M %STZ W010q pue %67 doy “0100s Ie[id (ANH) [IUSWIUOIIAUS JIOJ S)NSY S HTAV.L
&
&
=]
S
~
[sa}
=
175}
<




10991158, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/ijfe.2865 by Test, Wiley Online Library on [30/07/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

ASTERIOU ET AL.

“ | WILEY

89
0TO0b
(L9100°0)
201000~
(£2800°0)
69L00°0—
(£9500°0)
81T00°0—
(11600°0)
#x1610°0—
(02800°0)
1ET0°0
(91L00°0)
7€£00°0

uredg

(1)

ss
9¢43
(59€00°0)
62£00°0
(56500°0)
9v200°0—
(¥£+00°0)
005000
(6910°0)
STT0°0—
(¥L800°0)
69%000°0—
(T6£00°0)
879000°0

SPpURLIdYIIN
(o1)

vT
14848
(¥S+00°0)
9L500°0
(TL10°0)
66100°0
(9£900°0)
TET00'0—
(81+0°0)
$L700°0
(9910°0)
L610°0—
(0L500°0)
L0S00°0

Samoquiaxny

(6)

98
TLOS
(1£200°0)
LYE00°0
(29500°0)
$09000—
(L6T00°0)
YL100°0
(99600°0)
05800°0
(S£500°0)
0SS00°0
(05£00°0)
88£00°0—

Are1n
®

St
§S9T
(¥6£00°0)
65700°0
(£¥900°0)
8T100°0
(8£500°0)
TEL00'0
(£9800°0)
09T00°0
(£0900°0)
$5600°0—
(60500°0)
STL000°0

pueaag

()

*(S9[qeIIBA JOIUO0D JNOYIIM) JO3JJ3 6T PIAOD IM %G W0)10q pue %57 doj ‘a100s 1ef[id [e100s 10§ SINSNY

LT
€6ST
(05£00°0)
#4+8T10°0
(¥+20°0)
S0T0'0—
(65L00°0)
6£200°0—
(29800°0)
0r10°0
(L9100°0)
79%00°0—
(68+00°0)
#xx0920°0—

929219

()

L€
€81¢
(¥0200°0)
++L0S00°0
(STL00°0)
$59000—
(¥¥£00°0)
9580000~
(9010°0)
£9810°0
(£0500°0)
+x7010°0—
(95€00°0)
+L9900°0

pueury

©

T°0 > dy $S0°0 > iy T0°0 > dysere “(#)—(1) SIOPOW UOISSAIZAI UT pa310dar 21008 $9109s Te[id
[B100S JO SuLIa) ur sarueduion 1S9MO[ %SZ 9Y) S3I0UP “°TH0S “(+)—~(T) S|opow uoissa1dar ur pajiodar sa100s 1e(id [B100S Jo suLia) ur saruedwod 199 %Sz Yl sajouap WHH G ‘sesayjuared Ul SI0LIS pIepur)s ISNqoY 0N

6
168¢C
(0¥+00°0)
TI100°0—
(€€10°0)
SY10°0—
(¥9900°0)
9£600°0
(6¥600°0)
65200°0—
(T6100°0)
£1900°0
(15800°0)
LEE00'0—

wni3g
)

1€
6781
(6¥200°0)
#+6500°0
(2TL00°0)
TIT10°0—
(86£00°0)
£21000°0
(92800°0)
#+00T0°0—
(88+00°0)
09€00°0—
(60900°0)
£9€00°0—

eLsny

(€3]

A
SYT0T
(66100°0)
0vL000°0
(9LL00°0)
621000~
(T6£00°0)
0590000
(L¥600°0)
+9LTO0—
(LLT0070)
+09v00°0
(82+00°0)
##+6110°0

Auewridn

()

029
YLSOE
(00100°0)
#4+ELT00°0
(¥6200°0)
+88700°0—
(£9100°0)
90-925°C
(69+00°0)
96100°0—
(26100°0)
S0-36'L—
(6L100°0)
¥1200°0

SILIUNO) IV
(D

saruedurod Jo roquInN

SUONBAISSqO

JuBISUOD

WIHYOS X PIao)

r—w_moom

“IH0S X prao)

1508

p1aoD

SO[qeLTeA

9HTAdV.L



10991158, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/ijfe.2865 by Test, Wiley Online Library on [30/07/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

T°0 > dy $S0°0 > iy 100 > dysre "(¥)—(1) SIOPOW UOISSAIZDI UT Pa310dal 9100s $9100s Te[id
[R100S JO SuLIa) Ul sa1ueduion 1S9MO[ %SZ 9Y) SAI0UP *°1H0S “(+)—~(T) SPpow uoIssa1dar ur pajtodar sa100s 1e(id [B100S Jo suuia) ur saruedwod 183q %Sz Ayl sajousp WHH G ‘sasayjuared Ul SIOLIS pIRpUR)S JSNQOY 0N

WILEY_L

89 Gs ¥T 98 S LT LE 6 1€ LT 0T9 TeA ssruRdwiod Jo JoquinN
010% $743 PIvI TLOS 659z €65T €81¢ 1682 6281 SPI°0T $L5°9¢ SUONEBAISSqO
(L620°0) (68£0°0) (8250°0) (25900°0) (rvzo0)  (1020°0) (8010°0) (2¥800°0) (9210°0) (¥610°0) (1¥600°0)
##SELO'0— T6¥0°0— wECT0— 60T000—  +xS6800—  ¥8T00—  #bCC00—  #kl6T00—  #x19C0°0— skl €L0°0— wrsbSS0°0— JuRISUOD
(57800°0) (96500°0) (2L10°0) (€9500°0) (€¥9000)  (¥#20°0) (92£00°0) (€£10°0) (z120000)  (9£L00°0) (#6200°0)
0SL00°0— 9%200°0— 661000 #0900°0— 8IT000  SOTO'0— $5900°0— SPI00— 11100—  62H00°0— +L8Y00°0— WHH QS X Prao)
(€2+00°0) (¥L200°0) (69L00°0) (28100°0) (Lv€000)  (0T¥00°0) (00200°0) (9L¥00°0) (S12000)  (#8£00°0) (T¥100°0)
61200°0— TLEOD0— LY€00°0— G8200°0 ##+868000—  TSH00'0— 79100°0— £7700°0 0LT000  ¥0S00°0— #:x9LE00°0— YOS
(21600°0) (6910°0) (61+0°0) (99600°0) (¥9800°0)  (£9800°0) (9010°0) (05600°0) (Lz8000)  (8¥600°0) (69+00°0)
+6810°0— STI10°0— 692000 058000 091000 or10°0 £9810°0 657000—  #00T00—  +9L10°0— ¥6%00°0— MOTHOS X prao)
(z££00°0) (£€8900°0) (2110°0) (LT€00°0) (L1%7000)  (0t200°0) (6¥£00°0) (L6200°0) (8s2000)  (61200°0) (6£100°0)
I A (00 Y2000 0£¥00°0— 65200°0— 122000 +0T000—  #+CI1800°0— 002000 #S6V00°0  5xxCH900°0 8ST00°0 1508
(81L00°0) (26£00°0) (1£500°0) (05€00°0) (01500°0)  (68100°0) (£5€00°0) (25800°0) (609000)  (82¥00°0) (6L100°0)
€1£00°0 859000°0 L0S00°0 L8£00°0— STLO00'0  #x+920°0— +9900°0 LEE000— €9€000— 4611070 212000 praop
(LS£00°0) (9v100°0) (09t00°0) (0¥100°0) (82¥000)  (6L100°0)  (988000°0)  (926000°0) (0z100°0)  (€£2200°0) (£1100°0)
8TT00°0  #xx6CH00°0— 765000~  %x%C99000—  #14STTI00—  4sxET00— 55485000~  45x609000—  44x8Y£000—  TTEO00— #:£€500°0— elog
(8L10°0) (2s20°0) ¥1°0) (1610°0) (90¢0'0)  (£990°0) (0610°0) (69+0°0) (20£0°0) (1110°0) (29900°0)
85200°0— *EP¥0°0 LT80°0 #:7190°0 1L£0°0— 6£20°0 €010°0 00600  €£50000—  4xx8190°0 35 670°0 adreys
(61600°0) (#910°0) (9560°0) (6010°0) (18100)  (0t€0°0) (s€10°0) (9620°0) (6810°0)  (89+00°0) (S¥£00°0)
#:x9€S0°0 TI0'0 TTE00°0 80100 #:x1990°0 £920°0 #EE€0°0 1210°0— #9700 +L0T0°0 #x9ST10°0 ounJos
(¥2100°0) (69100°0) (€€200'0)  (862000°0) (021000) (¥66000°0)  (9L+0000)  (2T#€000°0)  (0SS000°0)  (£58000°0) (£2+000°0)
+S0€00°0 19200°0 #:76500°0 9T#000°0  #x+85700°0  #4¥STO00  54x0£T00°0  4xSTT000  54xCSTO00  5449S€00°0 #2L8T00°0 deo'1
ureds spueYION Sinoquraxng Arein pueaay 329919 puerurq wnisg eLISNY  AURWLI®OD SILIIUNOD [V So[qeLIep
(11) (o) (6) ® ) ) <) ) © () (D)
"(s9[qerTeA [013U0D SUIPNIOUT) 1992 6T PIAOD M %SGTZ W0310q pue %6z doy 0100s Ieid [e100s 10y INSSY £ HTAV L
&
&
=]
S
~
[sa}
=
175}
<




10991158, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/ijfe.2865 by Test, Wiley Online Library on [30/07/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

ASTERIOU ET AL.

s | WILEY

89
010V
(¥L£00°0)
L8S00°0—
(L£L0070)
L£99000—
(8£+00°0)
#+¥010°0
(¥1L00°0)
+9ET0°0—
(2+900°0)
+0€10°0
(28500°0)
£0200°0

uredg

(1D

ss
Svee
(€T+00°0)
£9£00°0
(5.900°0)
06200°0—
(98+00°0)
1ST00°0
(L£600°0)
SIT0°0—
(68900°0)
L8T00°0
(2€500°0)
1ST00°0

SPUBLIdYIDN
(o1)

vT
PIvT
(16500°0)
TSLO0'0
(2520°0)
9L20°0
(S¥900°0)
66£00°0—
(£250°0)
STLO0
(¥220°0)
LOEO0—
(8£20°0)
8€70°0—

Simoquiaxny

(6)

98
TLOS
(2¥00°0)
+%€9500°0
(08500°0)
LOTO0'0
(0T£00°0)
85200070
(SLL00°0)
$010°0
(#£+00°0)
$9£00°0—
(06£00°0)
+15900°0—

Aren
®

Sy
§59T
(T¥00°0)
668000°0
(55900°0)
85800°0
(16+00°0)
8910070
(¥£600°0)
+C8T0°0
(90L00°0)
T0100°0
(8£+00°0)
TrS000—

puepaag

03]

*(S9]qEBLIBA [OIJUOD JNOYIM) 103 6T PIAOD UM %S W0joq pue %5 doy ‘a100s Jefid 9oueuIaA0S 10§ SHNSIY

LT
€6ST
(LT£00°0)
++96L00°0
(£+10°0)
0T10°0—
(06100°0)
LETO00—
(£+10°0)
TTT00°0
(S6+00°0)
+LS600°0
(9€900°0)
s LT00—

929919

()

T°0 > dy $S0°0 > yse ‘TO°0 > disere “(#)—(T) S[OPOW UOISSAIZDI UT Pa310da1 21008 $91008 Je[[Id SIUBUIIA0D JO
SwLIa) Ut sa1urduIon 1S9MO] %Sz 343 $310Uap “°TAQD (¥)~(T) S[epow uoissaigar ur pariodal sa100s Ie[[id S0UBUISA0L) JO SULIS) UT saruedwod 1839 %Sz Y1 sajouap YWHA o ‘sasayjuared Ul SIOLIS pIepur)s ISNQOY 20N

LE
€812
(L0Z00°0)
#CES00°0
(15800°0)
TTH00°0
(58500°0)
TTI00°0—
(ST800°0)
LEV00'0
(£2£00°0)
+89500°0—
(s0100°0)
£4500°0

pueuLy
©

6
168¢C
(S9100°0)
65200°0
(¥8600°0)
¥0L000°0
(1£500°0)
£T1000—
(0210°0)
162000~
(06500°0)
T0T00°0
(¥9800°0)
0T500°0—

wnig
)

1€
6781
(S5200°0)
#4x65600°0
(¥8900°0)
92+00°0
(88£00°0)
16£00°0—
(6510°0)
1200
(S6+00°0)
#+LT100—
(¥9500°0)
#+CE10°0—

eLsny

(€9)

LT
8YT01
(50200°0)
TST00°0
(¥8£00°0)
78100°0—
(96200°0)
£2200°0
(99800°0)
79£00°0
(9+£00°0)
6790000
(£L900°0)
605000

Aueurian

©

079
YLS°9€
(L0100°0)
++£5T00°0
(z0£00°0)
6,5000°0
(0¥100°0)
8T100°0
(1T+00°0)
+LL900°0
(20200°0)
0£+000°0—
(¥€200°0)
912000~

SILIIUNO) IV

M

soruedwiod Jo JOqUINN

SUONIBAISSqO

JURISUOD)

WBHAQD X PIA0D

WHA 0D

IAQD X P1AOD

“TA0D

p1a0D

so[qeLIep

S HTdV.L



10991158, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/ijfe.2865 by Test, Wiley Online Library on [30/07/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

T°0 > dy $50°0 > dys S10°0 > s “(#)—(1) SIOPOW UOISSIIZDI UT P3310daT 9100 S3100S SIUBUIIAOD)
JO SuLId) ur saruedwod 1S9MO %SZ ) SAI0UIP “°TAOD “(+)-(1) S[PPOW UOISSAIFI Ul pajiodal 31008 SOUBUISAOD) JO SULID) UI SATURAWO 153 %ST 9Y) S3)0Usp WHA ()0 sasayjuaied Ul SIOLIS PIBPUR)S ISNQOY :9ION

WILEY_l ¥

89 ss vT 98 Sy LT LE 6 £ Ll 079  soruedwod jo JequInN
010V 743 PIHT TLOS §S9T €651 €81¢ 168¢C 6781 SYT0T ¥LS'9E SUONBAISSqO
(S620°0) (Tz€0°0) (6£¥0°0) (59900°0) (0520°0) (¥220°0) (6110°0) (S5600°0) (¥210°0) (L810°0) (20600°0)
+%6590°0— 8£€00— 4T 0— 992000~  #«[¥90°0— 65T0°0—  4+08T0°0—  4+CHT0'0— T9T0'0—  #4+7090°0— #36L9P0'0— JuRISuO)
(8£L00°0) (9£900°0) (zs20°0) (08500°0)  (95900°0) (ev10'0)  (2S800°0) (¥8600°0) (§89000)  (#8,00°0) (20£00°0)
L9900°0— 06200°0— 9L20°0 LOT00'0 85800°0 0T100— TTH00'0 £0L000°0 9zv00'0  T8T000— 6L5000°0 WHAQD X PIA0D
(¥8200°0) (05200°0) (50L00°0) (SL1000)  (¥6€00°0)  (89200°0)  (L9Z00°0) (82€00°0) (012000)  (SZT000) (0560000)
LLEO000 19£00°0 88500°0— 08£000'0  09£00°0— 0£50000  %6¥700°0— LET000— 0£2000—  TET000— 9150000~ YSIHA QD
(¥1L00°0) (8£600°0) (¥2s0°0) (9£L00°0)  (¥€600°0) (ev10'0)  (91800°0) (0z10°0) (6ST0'0)  (99800°0) (11%00°0)
+6ET10°0— 8T100— ¥2LO0 $010°0 +C810°0 TTTO0°0 LEV00'0 162000~ 14200 T9£00°0 ¥L900°0 MIAQD X PrAOD
(£L£00°0) (T1%00°0) (¥S10°0) (092000)  (€£¥00'0)  (68€00°0)  (0ST000) (S6£00°0) (F¥¥000)  (89200°0) (8%100°0)
++E8L00°0 +85L00°0 0£20°0— L8TO00—  PL¥000— SYT00'0  TLTOO0— 82000  +0£800°0— 9Z100°0 06£000°0 "IAQD
(28500°0) (£€500°0) (6£20°0) (06€000)  (8L¥00°0)  (L£900°0)  (90+00°0) (59800°0) (595000)  (££900°0) (¥£200°0)
£0200°0 1ST00°0 86700~  %0S900°0—  THSO00—  ssxLLT0'0— £¥500°0 0Z500°0— #+CE10°0— 60500°0 9TZ00°0— praop
(L£€00°0) (¥2100°0) (2££00°0) (¢v100°0)  (T1S00°0)  (18200°0) (608000°0)  (6T80000)  (S9800000)  (92200°0) (02100°0)
90-999'€ 4« IS¥000— #L6500°0— 44099000~  4ETT00—  44+LET0°0—  OTTO0'0—  #x80900'0—  44+E0V000—  LLTOO'0O— #4+8€500°0— eeg
(L610°0) (920°0) (8¥1°0) (9810°0) ($s¥0°0) (0280°0) (LE10°0) (89¥0°0) ($820°0) (6010°0) (88900°0)
LESO0°0 TTH0'0 8990°0 #+€090°0  69800°0— TLYO0'0  8L900°0— #+CP60°0 8STO0  %#x6990°0 4P 1S0°0 adreys
(6010°0) (L910°0) (6560°0) (¥010°0) (1820°0) (L170'0)  (S0600°0) (20£0°0) (9L10'0)  (9L¥00°0) (29£00°0)
#4+C050'0 €LT0°0 9010°0 8010°0 +1870°0 THED'0  #4x9FH00 1910°0— #CPE0°0 +12800°0 #4x8710°0 oupnIos
(81100°0) (0¥100°0) (60z00'0)  (10€000°0)  (¥T1000)  (€1100°0) (0€5000°0)  (ZI¥000'0)  (£95000°0)  (£6L000°0) (00+000°0)
++L9T00°0 8L100°0 #++CC900°0 #67S000°0  44+ISE00°0  #4TET000  s44lbT000  4xTHT00°0 #+ECT1000  44+L6T00°0 #4xSYT00°0 deoN1
uredS spuepdYyldN Sinoquraxng Arein pueaag 929919 puerurg wnisg BLIISNY  AUBULIdO  SILIIUNOD [[V So[qeLIep
(1n) (o1) (6) (3) (02) ) () ()] (©) @ Q9]
‘(s9[qelTeA [013U0d SUIPNIOUT) 1993 6T PIAOD M %SGTZ W01)0q pue %67 doy 9100s 1e[id soueuIon0d 10J s)NSY 6 HTAV.L
g
5
2



s | WILEY

ASTERIOU ET AL.

TABLE 10 Cross sectional results for 5-year average returns against indices and WGIg;gp.

@ () 3)

Variables ESG ENV soc

Beta 0.262%** 0.255%** 0.256%**
(0.0457) (0.0457) (0.0458)

Indexy ow —0.0123 0.123* 0.0441
(0.0711) (0.0711) (0.0712)

Indexgign —0.152** —0.0597 —-0.0724
(0.0711) (0.0710) (0.0712)

WGlign

Indexpow X WGlgign

Indexpign X WGlgigh

Constant —0.0277 —0.0764 —0.0546
(0.0622) (0.0619) (0.0643)

Observations 620 620 620

R 0.056 0.057 0.052

@ ) (6) @) ®)
GOV ESG ENV soc GOV
0.256*** 0.258%* 02487 0.252%% 0.251%%*
(0.0456) (0.0456) (0.0457) (0.0457) (0.0456)
0.132* 0.171 0.123 0.191 0.107
(0.0710) (0.131) (0.126) (0.132) (0.126)
—0.0460 —0.144 —0.101 —0.0784 0.0090
(0.0710) (0.115) (0.117) (0.114) (0.123)
0.190%* 0.114 0.166* 0.157*
(0.0870) (0.0885) (0.0897) (0.0853)
—0.266* 0.00256 —0.209 0.0212
(0.156) (0.153) (0.157) (0.153)
0.0144 0.0873 0.0603 —0.0890
(0.146) (0.148) (0.147) (0.150)
—0.0839 —0.151* —0.149* —0.168* —0.179**
(0.0625) (0.0847) (0.0861) (0.0887) (0.0823)
620 620 620 620 620
0.057 0.068 0.065 0.063 0.065

Note: Standard errors in parentheses. INDEXp;q denotes the 25% best companies in terms of ESG, ENV, SOC and GOV scores reported in regression models
(1)-(4). INDEX(,,, denotes the 25% lowest companies in terms of ESG, ENV, SOC and GOV score reported in regression models (1)~(4). WGlg;gp, is a dummy
variable taking a value of 1 for the countries listed in Table. ***p < 0.01; **p < 0.05; *p < 0.1.

companies in the case of Germany at 1% significance and
Austria at 10% significance and Spain at the 1% signifi-
cance level. However, the SOCp,, level companies have a
significant negative coefficient at the 5% level in the case
of Finland.

In sum Table 7 shows that when looking at all the
sample using the social pillar reveals that the SOCy;gp
companies have a significant negative impact on returns
which is not the case for the SOCp,, companies where
the relationship is positive but not significant. When
examining the relationship between Covid-19 period and
SOCpyign and SOCy,, companies, we can see that there is
a negative relationship of a similar magnitude in both
cases, but it is significant in the case of the SOC;q, com-
panies. When it comes to the individual countries there is
evidence that in Germany the SOC; ,,, companies outper-
form the SOCp;gn countries, since there is a significant
positive effect for the former and a negative but not sig-
nificant effect for the latter. However, during the Covid-19
period the SOC;,, companies in Germany do worse than
the SOCy;gn, companies.

Finally, Tables 8, 9 are the equivalent of regressions
(1) and (2) respectively but this time examining the top
25% companies with a high governance score (GOVyign)
and the bottom 25% of companies with a low governance
score (GOVyy). In Table 7 we see that when looking

at all the sample countries using the governance pillar
score reveals a positive significant effect only for the
GOVLow companies during the Covid-19 pandemic.
When it comes to the various countries during the
Covid-19 period there is a significant positive effect for
GOV_w companies in the case of Ireland at the 10% level
of significance but a significant negative effect at the 10%
significance level in the case of Spain. When we add con-
trol variables then Table 8 reveals that there is no evi-
dence that the governance plays any significance role in
the returns of either GOV, or GOVyjg, companies for
all countries. There is, however, a significant negative
effect for GOV, in the case of Austria and a significant
positive effect in the case of Spain. At the country level
during the Covid-19 period there is a significant positive
effect for GOV, companies in the case of Ireland at the
10% significance level but a negative effect in the case of
Spain at the 10% significance level.

4.3 | Cross sectional regression results:
country level governance and its impact on
ESG investment returns

After the panel data analysis, we proceed with additional
cross-sectional regression results to examine the role of
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ASTERIOU ET AL. WI LEY. 19
TABLE 11  Cross sectional results for 5-year risk adjusted returns (Sharperatio) against indices and WGIg;gh.
@ @) 3 @ ©) 6 ) ®
Variables ESG ENV SoC GOV ESG ENV socC GOV
Beta —0.0173** —0.0178** —0.0172%* —0.0172%* —0.0162* —0.0172%* —0.0164* —0.0163*
(0.00857) (0.00855) (0.00857) (0.00857) (0.00855) (0.00857) (0.00857)  (0.00858)
Indexy ow 0.0115 0.0243* 0.00205 0.00167 0.0634*** 0.0186 0.0191 0.0291
(0.0133) (0.0133) (0.0133) (0.0133) (0.0245) (0.0237) (0.0248) (0.0237)
Indexgign 0.000920 —0.00464 —9.92e-05 —0.00136 0.00967 —0.0142 —0.0151 0.0148
(0.0133) (0.0133) (0.0133) (0.0133) (0.0216) (0.0220) (0.0214) (0.0230)
WGlgign 0.00430 —0.0215 —0.0168 —0.000245
(0.0163) (0.0166) (0.0168) (0.0160)
Indexpow X WGlgign —0.0723** 0.00810 —0.0235 —0.0391
(0.0292) (0.0286) (0.0294) (0.0287)
Indexpigh X WGlgigh —0.0143 0.0125 0.0229 —0.0240
(0.0274) (0.0277) (0.0275) (0.0282)
Constant 0.0377** 0.0364*** 0.0402%** 0.0406*** 0.0337** 0.0507*** 0.0511%** 0.0398**
(0.0117) (0.0116) (0.0120) (0.0117) (0.0159) (0.0162) (0.0167) (0.0155)
Observations 620 620 620 620 620 620 620 620
R? 0.008 0.014 0.007 0.007 0.021 0.017 0.013 0.013

Note: Standard errors in parentheses. INDEXp;q denotes the 25% best companies in terms of ESG, ENV, SOC and GOV scores reported in regression models
(1)-(4) respectively. INDEX| ., denotes the 25% lowest companies in terms of ESG, ENV, SOC and GOV score reported in regression models (1)—(4).
*#*p < 0.01; **p < 0.05; *p < 0.1.

TABLE 12 Difference-in-

Variables @) ) 3) )
Differences analysis.
Beta —0.464%** —0.464%** —0.470%** —0.470%**
(0.0845) (0.0845) (0.0845) (0.0845)
Sharpe 4.624%** 4.624%** 4.622%** 4.623%**
(0.953) (0.953) (0.953) (0.953)
Sortino 2.476%+* 2.476%** 2.454%%* 2.454%%*
(0.492) (0.492) (0.492) (0.492)
LMcap 0.216%** 0.216%** 0.227%** 0.227%**
(0.0298) (0.0298) (0.0306) (0.0306)
Covid 0.161 0.161 —0.0330
(0.119) (0.119) (0.160)
DB 0.174 0.0636
(0.107) (0.123)
Covid x DB 0.433*
(0.239)
Constant —4.121%** —4.162%** —4.464%** —4.4]5%**
(0.657) (0.658) (0.684) (0.685)
Observations 66,223 66,223 66,223 66,223
Number of companies 1123 1123 1123 1123

Note: Standard errors in parentheses. Covid is the Covid-19 time dummy. DB is the 0,1 dummy for EU/Non-
EU. **p < 0.01; **p < 0.05; *p < 0.1.

95U8917 SUOLIWOD SAIIe81D 3|qeal|dde auy Ag peussnob afe sopie YO ‘8sn Jo S3|nJ oy Aleld18U1IUO A1 UO (SUONIPUOD-PUE-SWLIS) 0D AB 1M AR ]BU1|UO//SANY) SUONIPUOD pue SWis 1 8u) 39S *[£202/£0/0€] U0 AReiq178uluo AS|IM 159 L Ad 5982°33/1/200T 0T/I0p/W0 A 1M Alelq 1 jpul juoy/:Sdiy Wody pepeojumod ‘0 ‘8STTE60T



» | WILEY

ASTERIOU ET AL.

TABLE 13 The Difference-in-Difference-in-Differences (DIDID)
effect of the top 25%.
@ ) 3 @
Variables ESG ENV SoC GOV
Beta —0.475%**%  —0.455%**  —0457** —0.466***
(0.0804)  (0.0793)  (0.0792)  (0.0795)
Sharpe 4.657*** 4.498*** 4.385%** 4.622%%*
(1.318) (1.334) (1.243) (1.297)
Sortino 2457 2.459%** 2.500%** 2.424%%x
(0.747) (0.757) (0.707) (0.739)
LMcap 0.222%** 0.253%** 0.266*** 0.238***
(0.0263)  (0.0279)  (0.0280)  (0.0264)
Covid —0.109 0.0172 0.0108 0.0128
(0.163) (0.209) (0.211) (0.194)
DB —0.186* 0.0947 0.0298 0.0446
(0.0988)  (0.110) (0.106) (0.118)
Covid x DB 1.651%** 0.306 0.428 0.629**
(0.310) (0.298) (0.297) (0.306)
Indexp;gh —0.257**  —0.169 —0.311***  —0.0362
(0.102) (0.106) (0.118) (0.0904)
Covid —0.414 —0.153 —0.123 —0.180
x Indexpign (0.263) (0.276) (0.288) (0.270)
Indexpigh —0.129 —0.227 —0.00464 0.109
(0.163) (0.162) (0.164) (0.151)
Covid x DB 0.414 0.612 —0.146 —0.728*
x Indexpign (0.455) (0.468) (0.477) (0.423)
Constant —4.322%*F%  _4.032%F%  _5]53%* 4 652%**
(0.596) (0.629) (0.622) (0.599)
Observations 66,223 66,223 66,223 66,223
Number of 1123 1123 1123 1123
companies

Note: Robust standard errors in parentheses. INDEXy;gp, denotes the 25%
best companies in terms of ESG, ENV, SOC and GOV scores reported in
regression models (1)-(4) respectively. Covid is the covid-19 time dummy.
DB is the 0,1 dummy for EU/Non-EU. **p < 0.01; **p < 0.05; *p < 0.1.

country level governance. The cross-sectional results
reported in Table 10 are using absolute returns as the
dependent variable. The results clearly show a posi-
tive relation with the beta coefficients. When looking
at the regressions that excludes the WGI variable
(regression models (1)-(4)) we can see that in the case
of the ESGy,,, there is a negative effect on returns but
it is not significant. However, in the case of ESGyjgp
companies not only is the coefficient negative it is also
significant suggesting that ESGyjg, companies perform
significantly worse than ESGp,, companies. There is
also some evidence that the ENV,, companies and

GOV ,w companies outperform their the ENVy;g, and
GOVyign companies at the 10% significance level.

When looking at what happens when we include the
WGlyign countries (regression models (5)-(8)) we get
some very interesting results. The first is that there is a
positive relationship between having WGl ;g scores that
is significant at the 5% level. We also find by looking at the
interaction terms that ESGy, companies perform signifi-
cantly worse than ESGyg, companies in WGly;gn coun-
tries. However, we were not able to detect any significant
effects when it comes to the individual ENVy gy, SOCrow,
GOV ow and ENVy;gn, SOChjgh, GOViyien companies.

In Table 11 the cross-sectional regression uses the
5-year average Sharpe ratio as the dependent variable
rather than the nominal returns used in Table 10. When
we do not control for governance issues, it can be seen
that only ENV,,, companies have significant positive
risk adjusted returns. When we control for country level
governance ESGy,,, companies have a positive and signif-
icant positive return overall, showing the value of incor-
porating WGI into the regressions. It can be seen that
ESGy,w companies have negative risk adjusted returns at
the 5% significance level in WGIy;,, countries while the
coefficient for ESGy;jgn, companies is also negative it is of
a much smaller value and it is not significant. Interest-
ingly, when it comes to the individual pillars using
indexes for ENV, SOC or GOV there is no significant
interaction with the WGly;e, dummy, suggesting that
risk adjusted returns are unaffected by the individual pil-
lars in the WGl y;gn countries. Our overall results clearly
show the value including the world governance indicator
dummy into the regressions.

44 | Difference-in-Differences results:
the performance of the Eurozone area
compared to countries less affected by
Covid-19

In the final part of our econometric analysis, we perform
the DID tests. We use South Korea and Australia as com-
parators to the Eurozone as it is clear from the GDP
growth statistics that they were less affected by the
Covid-19 pandemic. This is evidenced by the fact that
while the Eurozone real GDP having grown 1.6% in 2019
fell in 2020 by 6.1%, in the case of South Korea having
grown 2.2% in 2019 it fell by 0.9% in 2020 and in the case
of Australia having after having negative growth in 2019
of —0.1% it actually grew by 2.2% in 2020. The results of
the estimated regression Equation (5) are reported in
Table 12. The results suggest that during Covid-19 the
countries that were not significantly affected by the pan-
demic showed on average significantly higher returns
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TABLE 14 The Difference-in-Difference-in-Differences (DIDID)
effect of the bottom 25%.
@) ) (3) C))
Variables ESG ENV SOC GOV
Beta —0.462%**%  —0.466*** —0.464*** —0.462%**
(0.0794)  (0.0776)  (0.0795)  (0.0793)
Sharpe 4.608%**  4.575%F  4,632%F 4. 727%
(1272)  (1241) (1.291)  (1.314)
Sortino 2.416%%*  2.405%* 2426 D 372%F*
0.727)  (0.707)  (0.733)  (0.748)
LMcap 0.244%%*  0.251%%*  0.240%**  0.239%**
(0.0264)  (0.0269) (0.0254)  (0.0258)
Covid —0.140 —0.0228  0.000274 —0.193
(0151)  (0.164)  (0.131)  (0.168)
DB 0.0906 0.0587 0.136 0.103
(0.0835)  (0.0872) (0.0867) (0.0852)
Covid x DB 0.221 0.198 0.0220 0.313
(0.244)  (0265)  (0.241)  (0.248)
IndeX;oy 0.0165 0.269 0.244 0.0307
(0215)  (0.167)  (0.229)  (0.142)
Covid x Indexjoy 0.778 —0.0817 —0.283 0.645*
(0.592)  (0.444)  (0.852)  (0.379)
DB x IndeXjoy —0.0427 —0.122 —0.326 —0.108
0262) (0217)  (0.268)  (0.242)
Covid x DB 0.0171 0.631 1.199 0.368
x Indexjoy (0.718)  (0.594)  (0.939)  (0.625)
Constant —4.791%**%  —4.971%*% —4.726%%* —4.681***
(0.605)  (0.615)  (0.587)  (0.593)
Observations 66,223 66,223 66,223 66,223
Number of 1123 1123 1123 1123
companies

Note: Robust standard errors in parentheses. Index,,, denotes the 25%
lowest companies in terms of ESG, ENV, SOC and GOV score reported in
regression models (1)-(4) respectively. ***p < 0.01; **p < 0.05; *p < 0.1.

with the coefficient reading 0.433 compared to those
affected by Covid-19.

Next, we extend this analysis by including an addi-
tional dummy that can let us compare the performance
of the 25% INDEXy;g, companies. The results of this
specification can be considered as Difference-in-Differ-
ence-in-Differences (DIDID) regressions and are reported
in Table 13. Here, as before INDEXy,, refers to a
dummy that takes the value of 1 for the top 25% of com-
panies using the ESG, ENV, SOC or GOV scores, in each
case (see Table 13 models (1)—(4) respectively). The first
thing we observe is that during the Covid-19 crisis the
Australian and South Korean Companies performed

much better than their counterparts in Europe as wit-
nessed the positive and significant Covid*DB coefficient.
However, the ESGy;gn, companies did significantly worse
overall throughout the entire period as witnessed by the
INDEXg;gp coefficient when it is ESGyjgn. When we look
at the Coronavirus period we find some evidence that the
GOVyjgn companies in Australia and Korea performed
less well than their counterparts in the Eurozone area. A
result that is unusual as these countries introduced strict
travel restrictions and strong controls on production and
social distances. It is this strong response that could have
contributed to the larger reduction in corporate profits
for Non-EU companies.

Finally, in Table 14 we look at how the DIDID
approach can let us compare the performance of the 25%
INDEX; ., companies (here INDEX ,, refers to the bot-
tom 25% companies using the ESG, ENV, SOC or GOV
scores — see Table 14 models (1)-(4) respectively). From
these results we find that the GOV, companies seem to
outperform during the Covid period (in the Eurozone
area, South Korea and Australia) but no other evidence
of significant effects. There seems to be no statistically
significant difference in the performance of the Eurozone
countries compared to South Korea and Australia when
it comes to using the Governance pillar.

5 | CONCLUSIONS

The interest in ESG investing has been growing in recent
years and the Covid-19 pandemic provides an interesting
case study to examine the performance of high and low
ESG stocks during a period of financial and economic
stress. Our reported results tend to suggest that ESG
scores are not especially important in determining the
fate of investor returns in recent years in the Eurozone
area. Indeed, if anything our evidence tends to suggest
that the lower ESG rated companies provide more protec-
tion for investors than high ESG scoring stocks. While
this result it somewhat contrary to what one may expect
on an a priori basis it can make sense if the recent rise in
investors interested in ESG stocks is leading to overpri-
cing of these stocks and a potential underpricing of lower
rated ESG stocks. The results are somewhat consistent
with those reported by Cao et al. (2022). Importantly,
however, once we control for country level governance
score we find that ESGy,,, companies underperform the
ESGpign companies in countries with high levels of
Governance.

Future research could explore issues like the effects of
excluding certain industries from the sample and also
exploring industry effects since sectors like utilities (such
as oil, electricity and gas) may perform very differently
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compared to industries such as telecoms, automotive,
technology, travel, retail, leisure, media and financial ser-
vices such as insurance and banking. Another possible
extension could be to see how other country wide indica-
tors apart from the country-level of governance interact
with company ESG scores such as the Environmental
and Social scores of the countries.

There is no doubt that the financial sector in Europe
will have even more interest in ESG issues in the future
since the European Union's Sustainable Finance Disclo-
sure Regulation which commenced in March 2021 will
increase harmonization of standards and lead to greater
transparency in relation to sustainable financial products.
Under the new Regulation Fund managers can classify
their products as either Article 9, which means fully
focused on sustainable objectives, or Article 8, which
means fully or partly focused on environmental, social or
sustainability issues. Investments classed as Article
6 means they are not focused on sustainability. According
to Morningstar around 24% of the ESG open-end funds
and exchange-traded funds either Article 8 or 9 based
with combined assets in excess of €2 trillion. According
to Morning Star, around 25% of EU funds can be classi-
fied as sustainable under the new rules.

From a corporate perspective, our attempts to look at
the three issues of Environment, Social and Governance pil-
lars individually may be of relevance in informing them
when designing their ESG strategies. It is clear that different
companies have different priorities in respect of ESG, some
companies may be more concerned with Environmental
issues while others may be more concerned with Social or
Governance issues. How these different pillars affect share-
holder returns is clearly an important issue for them when
formulating their ESG strategies and when setting their cap-
ital expenditure budgets. Informed investments in these
three areas could potentially lower their cost of capital,
improve their revenue, and thereby boost both their share
price and expected future returns.
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ENDNOTES

! See https://www.pwc.com/gx/en/news-room/press-releases/2022/
awm-revolution-2022-report.html.

i See https://rpubs.com/Olly_z08/1006164.

iii See  https://www.jdpower.com/business/press-releases/2021-us-
full-service-investor-satisfaction-study.

¥ In their study, Hong and Kostovetsky (2012), find that there can
be a political dimension to ESG investing with fund managers
that invest in socially responsible companies being more likely to
be democrats and make donations to the democratic party.

¥ When the sample is restricted in size to common data Reuters
Bloomberg and KLD, the positive alpha disappears showing
results are sample size dependent.

Vi Halbritter and Dorfleitner (2015) show that ESG scores have low
temporal variability so that the current ESG score is largely
dependent on the rating in prior periods.

Vil The Sortino ratio differs from the Sharpe ratio by only looking at
the standard deviation of negative returns as the denominator
rather than the standard deviation of all returns.

Vil ywe include the additional control variables in order to
standardize better our results, since they certainly affect
returns and therefore allow us to provide more accurate esti-
mates of the possible ESG related effects. Also, the regressions
with the additional variables can be seen as robustness
tests to the simple dummy variables only specification of
Equation (1).

X One possible problem that might emerge from adding those
additional explanatory variables is that of endogeneity. To
address this, we have used Principal Component Analysis on
the four additional regressors to identify a component (with its
respective weights) to be used in our regressions instead. The
results of those specifications were very similar with those
reported in the paper. Namely, the component comprising of
the four variables was statistically significant and the conclu-
sions regarding High and Low ESG, ENV, SOC and GOV port-
folios, were not substantially different. Tables and results are
not reported here for economy of space but are available from
authors upon request.
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APPENDIX A

TABLE A1 Summary statistics for all countries and three major European countries.

All Europe Non-Europe Australia S. Korea Germany Italy Spain
Panel A: Stock data
No. of Obs 67,560 37,200 30,360 21,660 8700 10,320 5160 4080
No of Stocks 1126 620 506 361 145 172 86 68
Market Cap 21.287 21.661 20.830 20.383 21.942 21.746 21.595 21.649
(1.798) (1.664) (1.850) (1.878) (1.194) (1.807) (1.352) (1.658)
Sharpe 0.026 0.022 0.031 0.052 —0.020 0.008 0.039 0.048
(0.138) (0.135) (0.140) (0.138) (0.132) (0.126) (0.134) (0.145)
Sortino 0.081 0.067 0.099 0.136 0.006 0.054 0.089 0.111
(0.267) (0.257) 0.278) (0.287) (0.229) (0.298) (0.238) (0.261)
Beta 1.103 1.056 1.160 1.218 1.017 1.019 1.004 0.944
(0.631) (0.635) (0.621) (0.683) (0.396) (0.649) (0.396) (0.463)
Panel B: ESG data
WGI 7.582 7.425 7.773 8.131 6.882 7.914 6.124 6.694
(0.739) (0.823) (0.564)
ESG 49.623 55.877 41.959 40.709 45.072 (53.590 (58.708 63.819
(22.286) (19.530) (23.049) (21.077) (27.099) 21.273) 17.884) (18.607)
ENV 41.653 50.879 30.348 25.825 41.610 47.405 54.935 61.947
(29.916) (27.085) (29.337) (26.610) (32.603) (27.852) (24.719) (25.100)
SOC 53.697 62.222 43.251 43.204 43.368 59.688 65.192 74.728
(25.248) (21.884) (25.170) (22.486) (30.856) (22.905) (19.852) (18.746)
GOV 49.935 50.579 49.147 49.415 48.478 49.686 (51.657 49.577
(23.241) (22.612) (23.966) (23.223) (25.711) (23.553) 21.745) (22.337)

Note: The values reported are medians and standard deviations are reported in parentheses.

TABLE A2 Correlation matrix for all countries (obs = 67,380).

WGI ESG ENV SocC GOV Market cap Sharpe Sortino Beta
WGI 1.000
ESG —0.111 1.000
ENV —0.163 0.878 1.000
SOC —0.095 0.916 0.775 1.000
GOV —0.001 0.724 0.465 0.484 1.000
Market Cap —0.106 0.577 0.555 0.521 0.387 1.000
Sharpe 0.047 —0.078 —0.109 —0.046 —0.058 0.151 1.000
Sortino 0.057 —0.120 —0.143 —0.079 —0.107 0.088 0.914 1.000
Beta 0.114 —0.025 —0.048 —0.028 0.006 —0.160 0.025 0.097 1.000
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TABLE A3 Correlation matrix for European countries (obs = 37,200).
WGI ESG ENV socC GOV Market cap Sharpe Sortino Beta

WGI 1.000

ESG —0.019 1.000

ENV —0.006 0.863 1.000

SOC —0.016 0.888 0.730 1.000

GOV —0.003 0.703 0.407 0.422 1.000

Market Cap 0.139 0.485 0.431 0.422 0.351 1.000

Sharpe —0.069 —0.049 —0.086 —0.032 —0.011 0.185 1.000

Sortino —0.050 —0.067 —0.117 —0.029 —0.053 0.100 0.889 1.000

Beta 0.073 0.017 0.013 0.007 0.027 —0.176 —0.081 0.061 1.000

TABLE A4 Correlation matrix for Australia and South Korea (obs = 30,180).

WGI ESG ENV SoC GOV Market cap Sharpe Sortino Beta
WGI 1.000
ESG —0.082 1.000
ENV —0.241 0.867 1.000
SOC 0.001 0.924 0.758 1.000
GOV 0.021 0.802 0.567 0.601 1.000
Market Cap —0.379 0.606 0.616 0.542 0.432 1.000
Sharpe 0.232 —0.096 —-0.124 —0.043 —0.110 0.139 1.000
Sortino 0.209 —0.150 —0.149 —0.099 —0.163 0.106 0.943 1.000
Beta 0.146 -0.017 —0.061 —0.003 —-0.014 —0.111 0.148 0.131 1.000
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