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How Does the Market Price Responsible and
Sustainable Investments?*

Barnabads Timar

In my study, | investigate whether it is possible to prove the hypothesis that investing
in responsible, sustainable companies can be financially more rewarding from the
perspective of investors, i.e. can result in higher profit than investing in companies
that ignore these aspects. My further assumption is that this profit can be increased
if I apply different restrictions or relative scores. | tested my hypotheses empirically
on data from the New York Stock Exchange, both on investment strategies (portfolio
creation) and at stock level (regression). | performed the tests for the total market, in
detailed industry breakdowns and groupings as well. | tested the examined indicators
(ESG, ENV) in isolation and with a relative approach, over several time horizons.
For most of the tests, | obtained non-significant results; for some industries a minor
negative impact can be seen, and for the regressions | obtained coefficients that are
significant, but of negligible economic significance. Temporal decomposition shows
the increasing significance of ESG and ENV, but even for the later time series it is not
considered significant. The results suggest that the aspects under investigation are
not yet priced by the market, so my hypotheses were not confirmed. This could be
due to the greenwashing phenomenon or the developed US market.
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1. Introduction

Nowadays, responsible and sustainable investment is increasingly important
and popular (Kuzmina — Lindemane 2017). Growth and profit no longer preclude
environmental protection (Németh-Durké 2019). Corporate management has also
recognised the importance of environmental consciousness and sustainability
(Bank 2018; Ransburg — Vidgdsi 2011). The ESG score is commonly used to measure
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this (Townsend 2020). ESG is composed of three pillars:* the environment and its
protection (environmental; hereinafter ENV), social and corporate governance
criteria (governance). The score measures compliance with the criteria, so it can
be used to measure sustainability. In my study, | consider ESG and ENV as an
appropriate approximation of responsible and sustainable investments, as these
indices are basically designed for this purpose, but, of course, this approach also has
shortcomings and can be criticised (see Kotsantonis — Serafeim 2019). Nevertheless,
following the international literature, | also view this value as normative (Auer —
Schuhmacher 2016). Its growing importance can be seen from the fact that while
in the 1990s only a few companies disclosed their ESG score, today, thousands of
companies do so regularly (Kotsantonis et al. 2016). Responsible behaviour can
bring a number of benefits to a company, for example, it can provide a competitive
advantage in labour, product or capital markets (Kotsantonis et al. 2016). Using ESG,
several studies have examined the impact of responsible management on a given
company. Buallay (2019) finds that the indicator can also affect firm performance,
ROE? and ROA?3. Similar results are obtained by Dedk and Hajdu (2011), who find that
enterprises with a positive assessment of environmental performance have higher
ROE. Gillan et al. (2010) provide evidence of increased efficiency, and Kotsantonis et
al. (2016) report a lower cost of capital for companies with higher ESG. This suggests
that it makes financial sense for a company to strive for sustainable operation.

Another side of the question is whether investing in responsible and sustainable
companies can be financially rewarding from the perspective of investors. My study
focuses on this question and seeks to answer it. The explanation of returns has been
a topic of interest for financial researchers for many years, and several theories
have been put forward. The best-known theory since the 1960s is the Capital Asset
Pricing Model (CAPM). This theory offers a comprehensive model to explain the
expected returns. However, it has been subject to numerous criticisms, and many
have shown that it does not work well in practice (Berlinger — Walter 1999; Fama
— French 1996; Lai — Stohs 2015, Fernandez 2015). This has led to the development
of factor models, which use other factors to try to forecast expected returns more
accurately. Fama and French (1992) can be considered the creators of factor models,
but before them, others also carried out similar studies (on market anomalies).
Factor models are now able to explain returns in a statistically significant way and
are accepted today (Fain — Naffa 2019). Carhart’s (1997) four-factor model can be
taken as a basis, in which he uses CAPM beta, size (market capitalisation), book-to-
market ratio and momentum to explain returns.

1 See Subchapter 1.1. for more details.
2 Return on equity
3 Return on assets
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In my study, | examine in detail the relationship between responsible and sustainable
management (ESG and ENV) and future stock returns. | test ESG and ENV, among
other things, as a possible factor for forecasting returns, thereby examining the
profitability of the strategy. The underlying assumption is that investors find it more
valuable, and reward responsible and sustainable management. This is reflected
in stock prices as well and hence in returns (Hassel — Semenova 2013). Another
possibility is that the market is sensitive to outlier scores, and thus, for example, it
penalises particularly polluting companies with unfavourable pricing. One method
used to investigate the relationship is to analyse a trading strategy that sells low-
scoring stocks and buys high-scoring ones, thus providing a comprehensive picture,
whatever the relationship between the ESG and the returns might be. | also examine
the relationship, using Fama—MacBeth regression (see Fama — McBeth 1973),
controlling for several factors. | perform the analysis on the stocks of the New York
Stock Exchange, looking at the total market and using detailed industry breakdown
and industry grouping. | conduct the tests for both the ESG and the environmental
component of ESG (ENV) separately and also take a novel approach by testing
relative ESG and relative ENV, which examines the deviation from the industry
mean. My proposed hypothesis is that investing in companies with responsible and
sustainable management can result in higher profit than investing in companies that
ignore these aspects. An additional hypothesis is that this profit can be increased
if | apply different restrictions or relative scores.

The existing literature is divided on this topic, as several studies have been done
with different results. Verheyden et al. (2016) find a positive relationship when
dropping the worst-scoring firms from the portfolio (10 per cent of the total), but
can only show a positive impact for risk-adjusted returns. The research by Landi —
Sciarelli (2019) examines Italy and finds no positive relationship when using different
ESG criteria in portfolio creation. Torre et al. (2020) find no relationship between
ESG and the returns of the major European stocks, even when using several ESG
indicators. Maiti (2020) concludes that with the use of ESG a better-performing
model than the Fama — French (1992) three-factor model can be constructed. Here,
however, the focus is more on risk and its management; and again, the results
hold true for the risk-weighted return. Halldorsdottir (2020) uses the event study
methodology to investigate the relationship between ESG and returns with regard
to Covid-19. She concludes that ESG has no impact on the US market. Jain et al.
(2019) look at a number of major markets around the world, seeking to answer
the question of whether sustainability indicators can be used to achieve higher
returns. Their finding is that the use of conventional as well as responsible and
sustainable methods leads to similar returns. According to Kumar et al. (2016), while
ESG may not have an impact on returns, the price volatility of firms with a good
score is significantly lower. A study by Khan (2019) constructs a model that takes
into account the ESG score in the investment process and concludes that there
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may be value in ESG for investors. In their study, Sahut and Pasquini-Descomps
(2015) examine the United States, Switzerland and the United Kingdom over the
period 2007-2011 and find ESG to be significant only for the United Kingdom.
Auer — Schuhmacher (2016) conduct a global study at the industry level, in which
they find no difference between market and ESG portfolio performance in the US
and Asia-Pacific markets. In Europe, however, it can be seen that investors pay
a premium for responsible investments. Kumar (2019) reports in his study that
the ESG has no additional information content compared to the factor models
for the European market. Aouadi — Marsat (2018) examine the impact of ESG on
the market value of companies at the international level between 2002 and 2011.
Their conclusion is that it has no direct impact on it. Buallay (2019) examines the
impact of ESG on US banks between 2007 and 2016 and finds a significant impact
on market performance. A study by Maiti (2020) finds ESG to be a suitable risk
management factor. Glofsner (2017) and Landi — Sciarelli (2019) find a negative
relationship. These issues have also been addressed in the case of investment funds,
and ESG funds generally perform better here (Wimmer 2013; Henke 2016; Bota
2014). Also important is the conclusion of Halbritter — Dorfleitner (2015), according
to which a number of factors can influence the results, such as the time horizon,
the industry, the score calculation method and the database from which the data
is derived. In areas where there is no consensus in the academic literature, further
research is certainly worthwhile. This paper adds value to the existing literature, as
it presents the results of a more detailed, comprehensive study of the US market
by examining a longer time horizon and more time periods, and by applying several
constraints and restrictions to ensure the analysis and robustness of the results.

1.1. Indices of responsible and sustainable investments (ESG and ENV)

Today, there are many indices of responsible and sustainable investment. Among
them, ESG is one of the most effective and widely used (Talan — Sharma 2019).
As noted above, the ESG indicator is composed of three pillars: environment and
its protection (environmental), social criteria (social) and corporate governance
criteria (governance). The three pillars can be considered individually, on their
own merits, but it is common to consider them together as ESG; this allows us to
obtain a comprehensive picture of how well a company is following the expected
guidelines and how sustainable the investment is (Ribando — Bonne 2010). The
environmental pillar includes the company’s relationship with nature, its energy use,
waste management, pollutant emissions, use of renewable energy and potential
environmental risks. Thus, the ENV pillar is an effective index of sustainable
investment (Van Duuren et al. 2016). Social criteria assess how a company interacts
with employees, suppliers, customers and the related communities. The corporate
governance pillar examines whether the management really represents the interests
of shareholders, how the board function (is it sufficiently diverse and independent?
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are its members suitably experienced?) and whether the company has adequate
internal regulations to avoid illegal activities and fraud.

Furthermore, ESG is an increasingly popular indicator among investors, which
enables them to assess companies. More and more investment funds and
brokerages offer ESG-based investments. A study by the US SIF Foundation
(2018) shows that investors in the USA hold nearly USD 12 trillion in ESG-based
investments, and this number is growing dynamically. The ESG indicator can be
calculated in several ways and measured on different scales. In my study, | use the
scale of 100 published by Thomson Reuters (Ribando — Bonne 2010), as it is one
of the most widely used and provides the necessary nuance for the application
of statistical methods (Li — Polychronopoulos 2020). In the market being studied,
this indicator is available in the case of most companies. Another advantage is
that it can be accessed from the same database as the other data | use, which
reduces the possibility of data errors. In addition to specific scores, other criteria
and expectations can also be set, such as exposure to coal or the military industry or
avoidance of companies involved in workplace discrimination scandals. This can be
of help in finding truly responsible companies and in making sustainable investment
decisions, but | will leave that aside for now. Due to its definition, ESG is an excellent
index of responsible and sustainable management, and thus suitable for the studies
to be carried out. Climate change and other factors are making environmental
protection and specifically green investments increasingly significant, and thus in
this study | examine not only ESG, but also the ENV pillar individually, due to its
growing significance.

2. The methodology used

The tests presented in this study are based on the methodology used in the
literature for testing new factors (Mérd et al. 2019). | use two important testing
tools: the investment strategy analysis with the univariate sort and the individual
stock-level analysis with the Fama—MacBeth regression.

2.1. Investment strategy analysis

A common method in the academic literature for testing the effect of a given
variable is the univariate sort. This is a testing of the returns of a trading strategy
that, according to a given variable, buys high-value stocks and sells those of low-
value. To test the returns of the strategy, | first sort the stocks by ESG or ENV value
for each month. Then, | sort them into quantiles to create portfolios. Where the
element number of the sample allows, | also perform a decile-based and tercile-
based test (Fama — French 1992). Based on that, | calculate portfolio returns both
in equal- and in value (market-capitalisation-) weighted form to correct for possible
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biases (Csillag — Neszveda 2020). With equal weighting, the investment ratio is the
same for all stocks in the portfolio. In the case of weighting by value, the investment
is made in proportion to the market share of the company in question, which
is necessary to test robustness. Finally, | take the mean of the monthly portfolio
returns to obtain an approximation of their expected value. As for the return of
the investment strategy, | calculate it by subtracting the bottom-quantile return
from the return of the portfolio containing the top quantile. Thus, in the trading
strategy under consideration, the portfolio with the lowest value is basically sold,
while the one with the highest value is bought each month. | test the significance
of the resulting return by using the corrected t-statistics developed by Newey —
West (1987). This method corrects for fundamental biases such as autocorrelation
or heteroskedasticity and provides much more robust results. | consider the usual
significance levels of 10, 5 and 1 per cent authoritative for the tests.

The univariate sort is relatively simple and easy to interpret, but on its own it can
give misleading results in some cases. Its advantage is that we do not need to make
any assumptions whatsoever about the relationship between the variable being
tested and the return. Its disadvantage is that we can only look at one factor at
a time and thus may capture another effect. This needs to be checked by further
control tests.

2.2. Individual stock-level analysis

In the Fama—MacBeth regression, it is possible to use several control variables and
to take into account individual stock-level information. In the test, | first estimate
the explanatory variables for each month, using cross-section regression. | take the
mean of the resulting monthly coefficients and then also test it using the Newey—
West corrected t-statistics. The accuracy of the results is ensured by the use of cross-
section regression on a monthly basis, which does not require the assumptions
necessary for time series analysis.

Both methodologies have their advantages and disadvantages. Examining the issue
using only one method can significantly distort the obtained results: hence the need
for the relatively complex and comprehensive study described.

3. Data

Much of the financial research focuses on US stock exchanges and stock returns. In
addition, ESG-based investment is already very common in this market. Therefore,
my study focuses on stocks listed on the New York Stock Exchange (NYSE). For this
market, the CRSP database is the most commonly used (Fama — French 2018), but
due to lack of access to it | used the second most popular and also reliable (Méré
et al. 2019; Ince — Porter 2006) Thomson Reuters Datastream database. In this
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case, it is particularly important to carry out appropriate data cleaning, following
the study of Ince — Porter (2006). The advantage of the database is the availability
of the so-called ‘total return index’, which is the value adjusted for dividend and
change in the number of shares, so their bias can be easily eliminated. In addition,
the database includes stocks previously traded but already delisted from the stock
exchange, which are also needed to avoid survival bias (Shumway 1997).

For data cleaning, | follow the procedures proposed by Ince — Porter (2006) with
some additions. To filter out data errors, | delete monthly (not annualised) returns
above 200 per cent, and, based on the turnover data, | also delete data on non-
traded stocks (Amihud 2002). In their study, Ince — Porter (2006) suggest that
stocks traded at low prices should be deleted, as they can cause biases. For US
stock markets, this threshold is most often USD 5, so | omit from the analysis all
observations where the stock price does not reach the threshold level. Omitting
firms with low market capitalisation is also commonly used to reduce the likelihood
that results will be largely driven by the stocks of small firms (Méré et al. 2019). In
the present study, based on market capitalisation, | deleted the 5 per cent smallest
observations. | winsorised the variables at the 1 per cent level, not reducing the
number of observations, but reducing the effect of outlier values. In order to obtain
the most accurate results, | required ESG and ENV scores for at least 500 stocks (for
each month separately) over the period under review. After these cleanings and
filtering criteria, the database contains 87,344 pieces of data from the New York
Stock Exchange for the period from 1 January 2007 to 1 December 2019. As for
the robustness test, the shorter period is between 1 January 2013 and 1 December
2019. I discuss this later in more detail.

4, Results

4.1. ESG and ENV in the total market

First, | examine the profitability of the investment strategy, described in Chapter 2,
on the basis of ESG and ENV for the total market. | apply both tercile- and decile-
based sorts, assuming that the market is more sensitive to the latter with more
detailed breakdown. However, this cannot be justified, as regardless of whether
a tercile- or decile-based scale is used, the return for ESG is not significant;
moreover, it is slightly negative (Table 1). Robustness is confirmed by the fact that
equal or market-value weighting does not have much effect in the present case,
and value weighting also does not move the results.
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Equal-weighted portfolio

Value-weighted portfolio

Quantile Mean ESG Mean return N&:’;‘T Mean return NVTI‘:setyt_
1. 22.27 0.92% (2.30)** 0.91% (2.29)**
2. 41.70 0.88% (2.17)** 0.88% (2.19)**
3. 69.27 0.91% (2.63)*** 0.91% (2.66)***
ESG Sl = -0.01% —(0.09) 0.00% —(0.05)
1. 15.54 0.97% (2.48)** 0.88% (2.86)***
10. 79.82 0.88% (2.87)*** 0.96% (2.46)**
10.-1. = -0.09% —(0.75) —-0.08% —(0.69)

Note: Portfolio 1 contains the stocks with the lowest ESG value, while Portfolio 3 (or 10) contains the
stocks with the highest ESG value. *** Significant at 1 per cent, ** at 5 per cent, * at 10 per cent.

The results are similar for ENV. There are no significant returns for either the tercile-
or the decile-based scale; they show slightly negative returns (Table 2). Similar
assumptions can be made as in the previous case, i.e. that the market is more
sensitive to outlier values, but this cannot be demonstrated here either. Equal or
market weighting also has no effect on the result, which confirms robustness.

Equal-weighted portfolio

Value-weighted portfolio

Quantile Mean ENV Mean return N‘;:I:tyt_ Mean return st‘;v;yt_
i, 9.25 0.99% (3.07)*** 0.99% (3.09)***
2 37.05 1.00% (3.12)%** 1.00% (3.13)%**
3. 72.24 0.94% (3.49)*** 0.93% (3.52)***
ENV 3.-1. - -0.05% —(0.64) -0.05% —(0.65)
1. 3.12 0.95% (2.84)%** 0.87% (3.13)%**
10. 84.19 0.87% (3.13)%** 0.96% (2.76)***
10.-1. - -0.08% -(0.76) -0.09% —(0.74)

Note: Portfolio 1 contains the stocks with the lowest ENV value, while Portfolio 3 (or 10) contains the
stocks with the highest ENV value. *** Significant at 1 per cent, ** at 5 per cent, * at 10 per cent.
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The Fama—Macbeth regressions show significant negative coefficients, but their
values are much lower than those of the other factors (Table 3). The economic
significance of the impact of ESG and ENV is therefore negligible. This is basically
consistent with the results of the univariate sort for both variables, where | have
obtained non-significant results.

Table 3
ESG and ENV, Fama—MacBeth regression (2007-2019, total market)
Variable 1 2
ESG -0.0059
—(8.45)%* -
ENV -0.0037
B —(4.12)***
Beta 0.0859 0.0375
(0.18) (0.10)
Size 0.1098 0.0821
(4.30)*** (4.32)***
Btm -0.2412 -0.2218
—(6.61)*** —(6.93)***
Mom -0.8507 -0.4613
—(1.59) —(1.03)

Note: In the regressions, | explained returns by ESG or ENV as well as control variables, which are: market
beta (Beta), market capitalisation (Size), book-to-market ratio (Btm) and momentum (Mom). The table
shows the time-series mean of the coefficients (x 100) as well as the corresponding Newey—West
t-statistics in parentheses. *** Significant at 1 per cent, ** at 5 per cent, * at 10 per cent.

Overall, looking at the total market, there is a weak negative relationship between
the indicators examined and the stock returns. The direction of the relationship
is unanimously negative, but its significance is highly questionable from both
a statistical and an economic point of view. On the basis of this, the higher profits
assumed from responsible and sustainable investments do not yet materialise; in
fact, minor return losses may occur. Based on the above considerations, looking at
the total market, | reject the hypothesis put forward.

4.2, Detailed industry breakdown

To obtain a comprehensive picture of the profitability of responsible and sustainable
investments, a more detailed analysis than total market analysis is needed. Different
industries have a number of characteristics, such as different environmental
conditions and features. It is therefore logical to examine the industry breakdown.
In this subchapter, | break down the total market into 25 main industries. My
assumption is that responsible behaviour matters more within the industry, and
that this may be important for direct competitors (actors in the same industry)
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(Kumar et al. 2016). Numerous psychological and behavioural economics studies*
have found that people tend to make decisions based on context® rather than deal
with the given values in themselves. On this basis, my hypothesis is that if | apply
the existing investment strategy within industries, | can achieve higher profits. Due
to the breakdown of the data, the element number of the sample is reduced, and
thus, in this case, | only examine the returns of the tercile-based strategy.

For ESG (Table 4), at all standard significance levels, a significant positive relationship
is observed only in the apparel industry, which means a monthly return of
0.62 per cent. The transportation industry also shows some positive returns, but
it is not significant even at the 10 per cent level. Of the 25 industries examined,
4 show significant negative returns, namely textiles, tobacco, miscellaneous and
automotive. What they all have in common is that none of them are particularly
environmentally friendly, and the mean ESG score is relatively low in each sector.
Most other sectors show mainly negative but not significant returns. Market-value-
weighted returns confirm the robustness of the results.

Table 4
ESG, tercile-based sort (2007-2019, industry breakdown detail)

Equal-weighted portfolio Value-weighted portfolio

Industry Mean return Newey—-West t Mean return Newey—-West t

Apparel (16) 0.62% (2.75)%** 0.64% (2.92)***
Automotive (19) -0.52% —(1.98)** -0.52% —(2.04)**
Textiles (73) -1.70% —(3.25)** -1.71% —(3.25)%**
Tobacco (76) -0.16% —(1.65)* -0.15% —(1.46)
Transportation (79) 0.31% (1.15) 0.30% (1.12)
Miscellaneous (85) -0.17% —(1.69)* -0.16% —(1.57)

Note: The table, based on ESG, shows the tercile-scaled investment strategy return, which | obtain by
subtracting the bottom-tercile return from the return of the portfolio containing the top tercile. Only the
major (significant or near-significant) results have been included in the table. (The full table is available
on request.) *** Significant at 1 per cent, ** at 5 per cent, * at 10 per cent.

As for ENV (Table 5), a significant positive relationship is also only found in the
apparel industry. The monthly return of 0.49 per cent is significant here only at the
10-per cent significance level. Results for the transportation industry are also similar
to those for ESG. There are several industries, namely textiles; tobacco; automotive;
electrical; oil, gas and coal; diversified; and food, which have significant negative
returns, but in most industries, the obtained results are not significant here either.

4 Several works have been written summarising behavioural studies (e.g. Golovics 2015; Neszveda 2018).
* A number of economic models have been developed on context dependence and its significance (e.g.
Készegi — Szeidl 2013; Bordalo et al. 2013, Bakd et al., 2018; Bakd — Neszveda 2020).
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Table 5
ENV, tercile-based sort (2007-2019, industry breakdown detail)

Equal-weighted portfolio Value-weighted portfolio

Industry Mean return Newey—-West t Mean return Newey—-West t

Apparel (16) 0.49% (1.81)* 0.50% (1.83)*
Automotive (19) —0.47% —(2.45)** -0.50% —(2.67)***
Diversified (31) —0.28% —(2.14)** -0.31% —(2.35)**
Electrical -1.44% —(4.90)*** -1.40% —(4.20)***
Food (46) -0.32% —(1.68)* -0.33% —(1.70)*
Oil, Gas and Coal (58) -0.41% —(2.22)** -0.42% —(2.24)**
Textiles (73) -0.45% —(2.56)** -0.39% —(2.12)**
Tobacco (76) -0.33% —(1.88) -0.26% —(1.45)
Transportation (79) 0.31% (1.33) 0.30% (1.29)

Note: The table, based on ENV, shows the tercile-scaled investment strategy return, which | obtain by
subtracting the bottom-tercile return from the return of the portfolio containing the top tercile. Only the
major (significant or near-significant) results have been included in the table. (The full table is available
on request.) *** Significant at 1 per cent, ** at 5 per cent, * at 10 per cent.

Overall, we obtain a rather mixed picture, which is in line with the results of Cao et
al. (2020). Some industries can be distinguished where responsible and sustainable
behaviour may have significance, but even in these, the negative relationship tends
to dominate. Negative returns are mainly seen in the industries with lower ESG or
ENV ratings. This indicates that investors do not yet necessarily value sustainability
(Kumar et al. 2016); in fact, in more-polluting sectors, it may even be a disadvantage.
Based on this analysis, | reject my hypothesis that higher profits can be achieved by
applying the existing investment strategies within industries.

4.3. Tests on groups

The results so far show that the mean ESG or ENV score across industries can affect
the evolution of returns. To investigate this further, | divide the 25 industries tested
so far into 5 groups (each group includes 5 industries), based on whether the mean
industry score is very low, low, medium, high or very high. In this chapter, | present
the results of tests on the groups thus formed. My hypothesis is that if | apply the
existing investment strategy within groups, | can achieve higher profits.

Contrary to expectations, the results (Table 6) show that ESG has no impact on the
returns. The returns of none of the portfolios are significant. The results are slightly
better for the decile-based scale; the portfolio return is close to significant in the
very high ESG group, but still not acceptable even at the 10 per cent level. Value
weighting also confirms the results; the differences are negligible.
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Table 6
ESG, tercile- and decile-based sorts (2007-2019, industry grouping)
Equal-weighted portfolio | Value-weighted portfolio
Quantile | Mean ESG Mean return N\I?I‘:sivt_ Mean return r‘::l‘:setyt_
Very low (28, 55, 58, 1 17.93 0.83% (1.97)** 0.83% (1.96)**
sEp k] 2 31.66 0.80% (2.08)** 0.80% (2.09)**
3 59.21 0.76% (1.80)* 0.76% (1.84)*
3.-1. = -0.07% -(0.82) -0.07% —(0.73)
Low (85, 43, 37,13,79) |1 21.60 0.91% (2.27)%* 0.91% (2.26)**
2 38.46 0.89% (2.13)** 0.89% (2.14)**
3 64.26 0.85% (2.02)** 0.85% (2.04)**
3.-1. = -0.06% —(0.76) -0.06% —(0.72)
Medium (19, 67, 52, 40, | 1 23.56 1.03% (2.33)** 1.03% (2.34)**
a 2. 44.51 0.82% (1.72)* 0.82% (1.73)*
3 70.43 0.92% (2.53)** 0.93% (2.58)***
3.-1. = -0.10% —(0.81) -0.10% —(0.78)
High (64, 25, 82, 70, 1 26.21 0.93% (2.35)** 0.92% (2.35)**
L) 2 48.26 0.92% (2.42)** 0.92% (2.43)**
3 71.75 0.90% (2.94)*** 0.90% (2.97)***
3.-1. = -0.03% —(0.22) -0.02% —(0.18)
Very high (34, 22, 31, 1 29.54 1.06% (3.06)*** 1.06% (3.05)***
el 2 56.18 1.05% (3.08)*** 1.05% (3.09)***
3. 79.14 0.96% (3.72)*** 0.96% (3.69)***
3.-1. = -0.10% —(0.63) -0.09% —(0.60)
Very low 10.-1. - -0.07% —(0.54) —-0.08% —(0.64)
Low 10.-1. - -0.13% —(1.05) -0.11% —(0.93)
Medium 10.-1. - -0.06% -(0.32) -0.03% -(0.14)
High 10.-1. - —-0.08% -(0.45) —-0.09% —(0.46)
Very high 10.-1. - -0.28% —(1.46) -0.26% —(1.34)

Note: Portfolio 1 contains the stocks with the lowest ESG value, while Portfolio 3 (or 10) contains the
stocks with the highest ESG value, within the group. *** Significant at 1 per cent, ** at 5 per cent, * at
10 per cent.

The results are similar for ENV (Table 7), with the difference that here, for the
tercile-based scale, the very low group shows an almost significant result. The
results obtained cannot be considered significant at all. The preliminary assumption
that the mean ESG or ENV score of an industry may play a decisive role is not
confirmed.
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Table 7
ENV, tercile- and decile-based sorts (2007-2019, industry grouping)
Equal-weighted portfolio | Value-weighted portfolio
Quantile | Mean ENV Mean return N\I?I‘:sivt_ Mean return r‘::l‘:setyt_
Very low (28, 55, 85, 1 6.81 0.99% (3.00)*** 0.98% (2.98)***
P ] 2 27.58 1.03% (3.02)*** 1.03% (3.03)***
3 64.84 0.85% (2.40)** 0.86% (2.42)**
3.-1. = -0.13% —(1.47) -0.13% -(1.37)
Low (49, 58, 70, 13, 19) | 1 7.10 0.94% (2.14)%* 0.94% (2.16)**
2 32.48 0.85% (2.41)** 0.85% (2.42)%*
3 74.34 0.95% (3.09)*** 0.94% (3.13)***
3.-1. - -0.13% —(1.15) -0.13% —(1.16)
Medium (40, 64, 52, 1. 10.96 0.99% (2.67)*** 0.99% (2.68)***
S 2 39.63 0.95% (2.72)*** 0.95% (2.74)***
3 71.95 1.01% (3.31)*** 1.01% (3.37)***
3.-1. = 0.02% (0.14) 0.02% (0.15)
High (37, 16, 34, 82, 25) | 1 14.99 1.07% (3.60)*** 1.07% (3.60)***
2 45.36 1.06% (4.05)*** 1.06% (4.07)***
3 73.79 0.99% (4.36)*** 0.98% (4.37)%**
Sl = -0.10% —(0.82) -0.10% —(0.85)
Very high (31, 22, 61, 1 19.23 0.97% (2.54)** 0.97% (2.56)**
e o] 2 50.80 1.02% (3.51)*** 1.02% (3.55)***
3. 77.46 0.99% (3.84)*** 0.98% (3.78)***
3.-1. = 0.05% (0.35) 0.04% (0.27)
Very low 10.-1. - 0.03% (0.17) 0.01% (0.04)
Low 10.-1. - -0.18% -(1.07) -0.25% —(1.29)
Medium 10.-1. - -0.12% -(0.70) -0.13% -(0.64)
High 10.-1. - -0.05% -(0.32) 0.00% —(0.04)
Very high 10.-1. = 0.06% (0.27) 0.13% (0.58)

Note: Portfolio 1 contains the stocks with the lowest ENV value, while Portfolio 3 (or 10) contains the
stocks with the highest ENV value, within the group. *** Significant at 1 per cent, ** at 5 per cent, * at
10 per cent.

When using Fama—Macbeth regression for a total market analysis, | obtained
statistically significant results, so this may also be interesting in the case of group
breakdown. Using ESG as an explanatory variable (Table 8), we can see that the
relationship is significantly negative for all but the medium group. As with the total
market, the coefficient of ESG is lower than that of the control factors; its economic
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significance is negligible. What can be observed is that the coefficient is higher for
the extreme groups.

Using ENV as an explanatory variable (Table 9), we can see a significant negative
coefficient in all cases, again with the exception of the medium group. It can also
be observed that the effect is stronger for the extreme groups. It is strongest in
the very high ENV group, but even there, its economic significance is negligible.

Table 8
ESG, Fama—MacBeth regression (2007-2019, industry grouping)
Variable 1 2 3 4 5
Very low —0.0060
—~(2.53)** - - - -
Low —0.0058
- —(3.20)%** - - -
Medium -0.0030
- - ~(0.12) - -
High -0.0064
- - - —(3.22)*** -
Very high -0.0088
- - - - —(3.07)***
Beta 0.34 0.17 0.34 -0.21 0.19
(0.66) (0.32) (0.64) —(0.43) (0.44)
Size 0.11 0.11 0.05 0.11 0.06
(2.20)** (4.08)*** (1.41) (2.15)** (1.80)*
Btm -0.28 -0.20 -0.39 -0.27 -0.23
—(5.29)*** —(3.72)*** —(5.51)*** —(7.47)*** —(3.69)***
Mom 0.05 -0.79 -0.63 -1.71 -1.38
(0.10) —(1.41) —(1.13) —(2.63)*** —(2.30)**

Note: In the regressions, | have explained returns by ESG as well as control variables, which are: market
beta (Beta), market capitalisation (Size), book-to-market ratio (Btm) and momentum (Mom). The table
shows the time-series mean of the coefficients (x 100) as well as the corresponding Newey—West
t-statistics in parentheses. *** Significant at 1 per cent, ** at 5 per cent, * at 10 per cent.
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Table 9
ENV, Fama—MacBeth regression (2007-2019, industry grouping)
Variable 1 2 3 4 5
Very low -0.0027
~(1.65)* - - - -
Low -0.0039
- ~(1.66)* - - -
Medium -0.0018
- - ~(0.95) - -
High -0.0020
- - - —(1.81)* -
Very high -0.0045
- - - - —(2.35)**
Beta -0.05 -0.08 0.16 0.00 0.23
—(0.12) —(0.18) (0.45) (0.01) (0.61)
Size 0.09 0.08 0.11 0.01 0.04
(2.58)*** (2.14)** (2.30)** (0.16) (0.90)
Btm -0.23 -0.30 -0.33 -0.19 -0.13
—(3.61)%** —(4.54)%** —(4.07)%** —(4.47) —(1.96)**
Mom -0.30 0.21 -0.82 -0.60 -0.78
—(0.47) (0.32) —(1.34) —(1.18) —(1.14)

Note: In the regressions, | have explained returns by ENV as well as control variables, which are: market
beta (Beta), market capitalisation (Size), book-to-market ratio (Btm) and momentum (Mom). The table
shows the time-series mean of the coefficients (x 100) as well as the corresponding Newey—West
t-statistics in parentheses. *** Significant at 1 per cent, ** at 5 per cent, * at 10 per cent.

Overall, for groupings based on the mean ESG and ENV scores in the industries, the
univariate-sort-based portfolio creation shows no significant returns, and the Fama—
Macbeth regressions show a negative relationship, but the economic significance
is negligible. Although, to the best of my knowledge, the same analysis has not yet
been performed in previous studies, | have obtained results consistent with similar
studies by Auer — Schuhmacher (2016); according to which a high or low ranking
does not result in a significant difference in returns. Furthermore, in some cases,
a negative relationship can be seen. |, therefore, reject the hypothesis proposed
at the beginning of the chapter.

4.4. Relative ESG and relative ENV, tests on groups

The previous tests suggest, in part, that if the market does not generally value ESG
or ENV, it may still be sensitive to extreme values. In this subchapter, | examine
this issue. To measure this, | use relative ESG and relative ENV, which | calculate by
subtracting the industry mean from the given score. This shows the signed distance
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from the industry mean. My hypothesis is that stocks with higher relative scores
provide higher returns. The results so far point in the direction that responsible
and sustainable investments have basically no impact on returns. |, therefore,
present the relative tests directly in a group breakdown,® using as much additional
information as possible from the scores. The total industry breakdown in this case
can no longer be interpreted separately; it would give exactly the same result as
a test of simple scores.

For the tercile scale of relative-ESG-based strategy (see Table 10), no significant
returns are seen anywhere. For the decile-based scale, | obtain slightly higher
returns, and the very high group shows a significant monthly return of —0.34 per
cent at the 10 per cent significance level. The results are the same for both equal
and value weighting, and show that in industries with inherently very high ESG
scores, there is a negative relationship between ESG and returns, i.e. it is not worth
investing in stocks with high ESG.

The results for ENV are somewhat different (Table 11), with a significant monthly
return of —0.18 per cent for the tercile-based scale in the very low category (again
only at the 10 per cent level). The decile-based scale amplifies this to —0.34 per
cent, but this is more sensitive to market-value weighting. The result shows that in
industries with inherently very low ENV scores, the relationship between ENV and
returns is negative. Therefore, it is also not worth investing in stocks with a higher
ENV in this group. However, it is important to note that the results are not robust
for any of the indicators examined. Significant returns can only be seen at a high
significance level in some places; furthermore, | perform a relatively large number
of tests, so this can even be a mere random effect.

¢ ] also performed the test on the total market, where it had no particular impact on the results; accordingly,
for the sake of the transparency of the tables, they are not included in the study, but are available on request.
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Table 10

Relative ESG, tercile- and decile-based sorts (2007-2019, industry grouping)

Equal-weighted portfolio

Value-weighted portfolio

Quantile
Mean return | Newey-Westt | Mean return | Newey-West t
Very low (28, 55, 58, 1. 0.91% (2.18)** 0.91% (2.17)**
sk 2. 0.90% (2.32)** 0.90% (2.34)**
3. 0.81% (1.93)* 0.81% (1.97)**
3.-1. -0.10% —(1.08) -0.10% —(0.99)
Low (85, 43, 37,13, 79) | 1. 1.00% (2.50)** 1.00% (2.49)**
2. 0.98% (2.34)** 0.98% (2.35)**
3. 0.93% (2.20)** 0.93% (2.21)**
3.-1. -0.07% -(0.88) -0.07% —(0.84)
Medium (19, 67, 52, 40, | 1. 1.13% (2.54)** 1.13% (2.55)**
e 2. 0.91% (1.92)* 0.91% (1.93)*
3. 1.01% (2.75)*** 1.01% (2.81)***
3.-1. -0.12% —(0.90) -0.11% —(0.87)
High (64, 25, 82, 70, L, 1.02% (2.61)*** 1.02% (2.62)***
1) 2. 1.01% (2.65)*** 1.01% (2.66)***
3. 0.99% (3.27)*** 1.00% (3.31)***
3.-1. -0.03% —(0.20) -0.02% -(0.17)
Very high (34, 22, 31, 1. 1.17% (3.38)*** 1.16% (3.36)***
o 2] 2. 1.13% (3.33)*** 1.13% (3.34)%**
3. 1.08% (4.25)%** 1.08% (4.20)***
3.-1. -0.09% —(0.55) -0.08% —(0.53)
Very low 10.-1 -0.05% —(0.28) -0.12% -(0.77)
Low 10.-1 -0.15% -(1.13) -0.17% -(1.22)
Medium 10.-1 -0.12% —(0.56) -0.14% —-(0.63)
High 10.-1 -0.10% —(0.55) —-0.09% —(0.50)
Very high 10.-1 -0.34% —(1.80)* -0.36% —(1.78)*

Note: Portfolio 1 contains the stocks with the lowest relative ESG value, while Portfolio 3 (or 10) contains
the stocks with the highest relative ESG value, within the group. *** Significant at 1 per cent, ** at 5 per

cent, * at 10 per cent.
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Table 11
Relative ENV, tercile- and decile-based sorts (2007-2019, industry grouping)
Quantile Equal-weighted portfolio Value-weighted portfolio
Mean return | Newey-Westt | Mean return | Newey-West t
Very low (28, 55, 85, 1 0.99% (2.98)*** 0.99% (2.97)***
P ] 2 1.05% (3.06)*** 1.04% (3.07)***
3 0.81% (2.28)** 0.81% (2.31)**
3.-1. -0.18% —(1.79)* -0.18% —(1.70)*
Low (49, 58,70, 13, 19) | 1 1.04% (2.82)%** 1.04% (2.84)***
2 0.93% (2.67)%** 0.93% (2.68)***
3 0.93% (3.21)%** 0.92% (3.25)***
3.-1. -0.11% —(0.75) -0.12% —(0.78)
Medium (40, 64, 52, 1. 0.97% (2.59)*** 0.97% (2.60)***
2 2] » 0.94% (2.69)** 0.94% (2.72)***
3 1.02% (3.35)*** 1.02% (3.41)***
3.-1. 0.05% (0.45) 0.05% (0.46)
High (37, 16, 34, 82, 25) | 1 0.99% (3.54)*** 0.99% (3.54)***
2 1.11% (4.36)*** 1.10% (4.38)***
3 0.94% (4.15)%** 0.93% (4.16)***
3.-1. -0.05% —(0.49) -0.06% —(0.55)
Very high (31, 22, 61, 1 0.96% (2.53)** 0.97% (2.56)**
o ] 2 1.02% (3.56)*** 1.02% (3.62)***
3. 0.99% (3.76)*** 0.98% (3.70)***
3.-1. 0.05% (0.37) 0.04% (0.29)
Very low 10.-1. -0.34% —(1.93)* -0.25% —(1.56)
Low 10.-1. -0.10% —(0.60) 0.04% (0.22)
Medium 10.-1. -0.11% —(0.49) -0.07% —(0.41)
High 10.-1. 0.10% (0.51) —-0.08% —(0.54)
Very high 10.-1. -0.31% —(1.27) —-0.09% —(0.40)

Note: Portfolio 1 contains the stocks with the lowest relative ENV value, while Portfolio 3 (or 10) contains
the stocks with the highest relative ENV value, within the group. *** Significant at 1 per cent, ** at 5 per
cent, * at 10 per cent.
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The use of relative scores does not substantially change the results of the Fama—
Macbeth regressions (see Tables 12 and 13). With the exception of the medium
group, there is a significant negative relationship in all cases, but their economic
significance remains negligible.

Variable 1 2 3 4 5
Very low -0.0066
—(2.78)F** - - - -
Low —-0.0063
- —(3.52)*** - - -
Medium —-0.0033
B B ~(0.13) - B
High -0.0070
B B B ~(3.54)*** B
Very high -0.0096
B B B - ~(3.38)***
Beta 0.37 0.18 0.37 -0.23 0.20
(0.73) (0.35) (0.70) —(0.47) (0.48)
Size 0.12 0.12 0.06 0.12 0.07
(2.42)%* (4.49)%** (1.55) (2.37)** (1.98)**
Btm -0.30 -0.22 -0.43 -0.29 -0.26
—(5.82)%** —(4.09)%** —(6.06)*** —(8.22)%** —(4.06)***
Mom 0.05 -0.87 -0.70 -1.88 -1.52
(0.11) —(1.55) —(1.24) —(2.89)*** —(2.53)**

Note: In the regressions, | explained returns by relative ESG as well as control variables, which are:
market beta (Beta), market capitalisation (Size), book-to-market ratio (Btm) and momentum (Mom). The
table shows the time-series mean of the coefficients (x 100) as well as the corresponding Newey—West

t-statistics in parentheses. *** Significant at 1 per cent, ** at 5 per cent, * at 10 per cent.
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Table 13
Relative ENV, Fama—MacBeth regression (2007-2019, industry grouping)
Variable 1 2 3 4 5
Very low -0.0043
~(2.33)** - - - -
Low -0.0043
- ~(1.83)* - - -
Medium -0.0020
- - ~(1.05) - -
High -0.0022
- - - —(1.99)** -
Very high -0.0050
- - - - —(2.59)F**
Beta 0.01 -0.08 0.18 0.00 0.25
(0.02) —(0.20) (0.50) (0.01) (0.67)
Size 0.07 0.09 0.12 0.01 0.05
(1.53) (2.35)** (2.53)** (0.18) (0.99)
Btm -0.29 -0.33 -0.36 -0.21 -0.14
—(4.95)%** —(4.99)*** —(4.48)*** —(4.92)**x* —(2.16)**
Mom 0.08 0.23 -0.90 -0.67 -0.86
(0.13) (0.35) —(1.47) —(1.30) —(1.25)

Note: In the regressions, | explained returns by relative ENV as well as control variables, which are:
market beta (Beta), market capitalisation (Size), book-to-market ratio (Btm) and momentum (Mom). The
table shows the time-series mean of the coefficients (x 100) as well as the corresponding Newey—West
t-statistics in parentheses. *** Significant at 1 per cent, ** at 5 per cent, * at 10 per cent.

Overall, the results obtained for the relative scores also do not differ from the
previous. For groupings based on the industry mean, in the context of relative-ESG
test, during the univariate-sort-based portfolio creation, only the very high group
had significant returns. While for the relative ENV, it was the very low group that
had such returns. However, most of the returns are not significant, and the few
significant ones may be the result of coincidence. The Fama—Macbeth regressions
show a weak negative relationship with a negligible economic impact. Based on
these results, | reject the hypothesis that stocks with higher relative scores provide
higher returns.
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4.5. Robustness, temporal decomposition

Since, according to Halbritter — Dorfleitner (2015), scores can be sensitive to the
time horizon, in this chapter, | intend to support the robustness of the results by
breaking up the time series studied so far and performing the main parts of the
previous tests in a nearer and shorter time horizon. Having become more and more
widespread, ESG can have an increasing impact. Therefore, | halved the period
covered so far and then focus only on the second half of it (2013-2019), thus
excluding the impact of the 2008 crisis, which may also have a major influence on
the results.

The tests performed for the shorter time horizon show no substantial difference
between ESG and ENV, just as no major difference was observed so far. Thus, for
transparency reasons, | only publish the tables for ESG.” In the case of the sort,
the main results are not changed by the period breakdown when we examine the
total market. Although there is a shift towards positive returns, this cannot be
considered significant in either case (Table 14). Here, too, value weighting does
not greatly affect the results.

Table 14
ESG, tercile- and decile-based sorts (2013-2019, total market)

Equal-weighted portfolio | Value-weighted portfolio
Quantile Mean ESG Mean return '\::I:’;:yt_ Mean return N‘:,\;v:tyt—
1. 22.45 0.89% (2.83)*** 0.89% (2.84)***
2. 41.42 0.92% (3.04)*** 0.93% (3.05)***
3. 68.81 1.00% (3.64)*** 1.00% (3.69)***
ESG 3.-1. = 0.11% (1.36) 0.11% (1.32)
1. 15.96 0.85% (2.59)*** 0.86% (2.64)%**
10. 79.70 0.96% (3.60)*** 0.96% (3.60)***
10.-1. = 0.11% (1.07) 0.10% (0.92)

Note: Portfolio 1 contains the stocks with the lowest ESG value, while Portfolio 3 (or 10) contains the
stocks with the highest ESG value. *** Significant at 1 per cent, ** at 5 per cent, * at 10 per cent.

7ENV results are also available on request.

137



Barnabds Timdr

138

The Fama—MacBeth regressions show a weak but not significant relationship with
a positive sign (Table 15). This indicates that there is indeed a noticeable difference
between the longer and the newer, shorter period, but the relationship is not
significant for the latter either. The results of the industry-related tests on groups
are also consistent with those obtained so far, showing that the period breakdown
also does not affect the main results (Table 16). Here, too, there is only a small shift
in the positive direction. No significant returns are seen for any of the groups in
either the tercile- or the decile-based sort.

Variable 1 2
ESG 0.0016
(1.21) -
ENV 0.0011
- (1.37)
Beta 0.0088 -0.1160
(0.05) —(0.64)
Size 0.0928 0.0773
(2.93)*** (2.44)**
Btm -0.1235 -0.1029
—(3.87)*** —(3.23)***
Mom —0.8806 -0.4815
—(1.67)* —(1.21)

Note: In the regressions, | explained returns by ESG or ENV as well as control variables, which are: market
beta (Beta), market capitalisation (Size), book-to-market ratio (Btm) and momentum (Mom). The table
shows the time-series mean of the coefficients (x 100) as well as the corresponding Newey—West
t-statistics in parentheses. *** Significant at 1 per cent, ** at 5 per cent, * at 10 per cent.
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Table 16

ESG, tercile- and decile-based sorts (2013-2019, industry grouping)

Equal-weighted portfolio

Value-weighted portfolio

Quantile | Mean ESG Mean return N‘:I\;v;yt— Mean return r‘::l‘:setyt_
Very low (28, 55, 58, 1. 18.81 0.54% (1.30) 0.53% (1.29)
sEp k] 2. 31.92 0.65% (2.14)** 0.66% (2.15)**
3. 58.78 0.58% (1.45) 0.57% (1.43)
3.-1. = 0.04% (0.41) 0.03% (0.35)
Low (85, 43, 37,13, 79) | 1. 21.82 0.99% (3.38)*** 0.99% (3.41)%**
2. 38.49 1.04% (3.57)*** 1.04% (3.60)***
3. 64.57 1.03% (3.12)*** 1.04% (3.15)***
3.-1. - 0.04% (0.51) 0.05% (0.55)
Medium (19, 67, 52, 40, | 1. 23.37 1.01% (2.75)*** 1.01% (2.78)***
) 2. 43.90 088% | (239)** | 088% | (2.40)**
3. 68.96 0.90% (2.68)*** 0.90% (2.72)***
3.-1. = -0.10% —(0.64) -0.11% —(0.68)
High (64, 25, 82, 70, i1 25.84 0.91% (3.43)*** 0.91% (3.41)%**
1) 2. 47.98 0.93% (3.15)*** 0.93% (3.17)***
3. 71.94 0.98% (4.29)*** 0.98% (4.41)%**
3.-1. - 0.07% (0.65) 0.08% (0.70)
Very high (34, 22, 31, 1. 30.22 1.04% (3.69)*** 1.03% (3.66)***
e 2. 56.66 1.08% (5.12)*** 1.08% (5.19)***
3. 78.80 1.08% (5.06)*** 1.08% (5.05)%**
3.-1. = 0.04% (0.24) 0.04% (0.26)
Very low 10.-1. - 0.04% (0.27) -0.02% —-(0.13)
Low 10.-1. = 0.16% (1.56) 0.16% (1.48)
Medium 10.-1. = —-0.08% —(0.29) -0.07% —(0.26)
High 10.-1. - -0.04% —(0.24) —0.06% —(0.38)
Very high 10.-1. - -0.13% —(0.51) -0.16% —(0.58)

Note: Portfolio 1 contains the stocks with the lowest ESG value,

while Portfolio 3 (or 10) contains the

stocks with the highest ESG value, within the group. *** Significant at 1 per cent, ** at 5 per cent, * at

10 per cent.
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The Fama—MacBeth regressions performed by industry grouping show a similar
pattern as for the total market for the period 2013—2019 (Table 17). The previous
significant negative relationship disappears, and a significant positive coefficient
is observed for the group with a very low ESG value. However, the economic
significance of this remains negligible (due to its size). Thus, there is no significant
positive correlation between the ESG and the expected returns here either.

Table 17
ESG, Fama—MacBeth regression (2013-2019, industry grouping)
Variable 1 2 3 4 5
Very low 0.0029
(2.29)** - - - -
Low -0.0090
- ~(0.45) - - -
Medium -0.0090
- - ~0.33) - -
High 0.0006
- - - 0.04 -
Very high 0.0037
- - - - (0.87)
Beta 0.31 0.15 0.30 -0.19 0.17
(0.53) (0.30) (0.58) —(0.39) (0.40)
Size 0.09 0.10 0.05 0.10 0.06
(1.98)** (3.67)*** (1.27) (1.94)* (1.62)
Btm -0.25 -0.18 -0.35 -0.24 -0.21
—(4.92)*** —(3.35)*** —(4.96)*** —(6.72)*** —(3.32)***
Mom 0.04 -0.71 -0.57 -1.54 -1.24
(0.11) —(1.57) —(1.25) —(2.92)*** —(2.55)**

Note: In the regressions, | explained returns by ESG as well as control variables, which are: market beta
(Beta), market capitalisation (Size), book-to-market ratio (Btm) and momentum (Mom). The table shows
the time-series mean of the coefficients (x 100) as well as the corresponding Newey—West t-statistics in
parentheses. *** Significant at 1 per cent, ** at 5 per cent, * at 10 per cent.

Overall, there is some increase in the significance of ESG in the period 2013—-2019,
but its impact is still not significant. It can be assumed that if | were to shorten
the period further towards the present day, then this impact would become
stronger, but it is not advisable to look at a very short time horizon, because no
reliable conclusions can be drawn based on a few years. The analysis of the period
2013-2019 therefore confirms what has been found so far; | reject the proposed
hypotheses at this time horizon as well.
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5. Conclusion

To summarise the results of the tests: when we examine ESG in the total market,
the returns of the portfolio creation are not significant, and the Fama—Macbeth
regression suggests a weak negative relationship, which, however, cannot be
considered economically significant. On this basis, the ESG rating for the total
market does not carry additional value and is not yet priced. Similarly, when we
examine ENV in the total market, the returns of the portfolio creation are clearly
not significant, and the Fama—Macbeth regression suggests a weak negative
relationship with negligible economic significance. This is consistent with what has
been found so far. Thus, the environmental component does not carry investment-
related abnormal return and is not priced. Based on this, | reject my hypothesis that
investing in companies with responsible and sustainable management can result in
higher profit than investing in companies that ignore these aspects.

Looking at ESG by industry breakdown, we see that the returns of the portfolio
creation are not significant for most industries. The exceptions to this are 4
industries (textiles, tobacco, miscellaneous and automotive), where there is
a significant negative relationship. None of them are environmentally friendly,
and ESG is relatively low in each sector. The negative relationship may be due to
the fact that in these industries, more ‘irresponsible’ behaviour is conducive to
more profitable operations. Only in the apparel industry did | obtain significantly
positive returns, which may be a very special industry characteristic or, with so
many tests, a coincidence. Looking at ENV in a detailed industry breakdown, we
see that the returns of the portfolio creation are not significant for most industries.
The exceptions to this are 7 industries, namely textiles; tobacco; automotive;
electrical; oil, gas and coal; diversified; and food, where there is a significant
negative relationship. Again, the negative relationship may be due to the fact that
in these industries, less environmentally-conscious behaviour is conducive to more
profitable operations, an even stronger effect here than in the case of ESG. With
regard to the apparel industry, the strategy also yields significant returns in this
case, which is certainly an interesting result. As we have seen, Kumar et al. also
concluded that industries could be relevant in evaluating responsible investments,
so my results are consistent with those of the academic literature, but | reject the
proposed hypothesis with respect to industry breakdown as well.

In the case of tests on groups, | did not obtain significant returns for either ESG or
ENV, and the Fama—Macbeth regression indicated a weak negative relationship,
which is stronger but still not significant in the extreme groups: such a grouping by
score does not differ substantially from the analysis of the total market.

Based on the tests, the market may be sensitive to extreme values. To examine this,
| used relative ESG and relative ENV score. The relative ESG and ENV tested by sort
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in the total market (similarly to the ‘simple’ indicators) are not significant in any of
the cases. The Fama—Macbeth regression shows a weak negative relationship similar
to what was found so far, which is insignificant in economic terms. In the 5-group
industry analysis, the return was significant for the relative ESG only in the decile-
based sort, in the very high group, and only at the 10 per cent significance level.
Interestingly, when examining the relative ENV, it was the very low group where
| obtained significant returns with both the tercile- and decile-based scales. The
Fama—Macbeth regressions also give some indication of this, where | found a slightly
stronger relationship for the extreme groups, but these results cannot be considered
robust and can only be accepted at a high significance level; in fact, with so many
tests, this may be a coincidence. All of these lead me to reject my hypothesis that
profit can be increased if | apply different restrictions or relative scores.

Due to the sensitivity of the analysis and to confirm the robustness of the results,
| also performed the major tests for a narrower time interval (2013-2019). Here
again, a mechanism similar to that of the full period analysis can be seen. The results
shift somewhat towards a positive relationship but are still not significant. On this
basis, it remains true also for the more recent period that neither the ESG nor the
ENV factor can be considered a significant forecaster of expected returns. Thus, we
cannot expect higher profits from responsible and sustainable investments for the
time being. The visible shift in the positive direction raises interesting questions
about the potential for responsible and sustainable management to become
increasingly significant, but this is not yet evident for the longer time horizon.
Nevertheless, the topic could certainly be an interesting area for further research.

The negative relationship observed in some places is presumably due to the costs
of responsible and sustainable management. This may result in less profitable
operations, which may explain the slightly negative relationship. In the tests, the
environmental component in itself does not differ basically from the total ESG. This
means that environmental considerations are not of paramount significance. My
results show that responsible and sustainable investment alone cannot generate
higher profits, even under special constraints. One explanation for this may be the
phenomenon of ‘greenwashing’, which refers to polluting, unsustainable companies
trying to make themselves look good and thus achieve a higher ESG score. A further
line of research could be the investigation of the exact impact of greenwashing. In
further studies, it is worth comparing the markets of developed and developing
countries as well. My results also show that the stocks of companies with high ESG
or ENV score do not perform significantly worse than those with low score. This
raises the possibility of further research as to what risk is associated with these
returns and whether responsible and sustainable management can reduce the risk
with the same return. My study can lay the groundwork for these further lines of
research by demonstrating in detail that responsible and sustainable management
does not result in significantly higher returns for investors.
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