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The Energy Crisis as a Game Changer for
Sustainable Investing?

Jorg Miiller”

Abstract: This paper examines the financial outcomes of invest-
ments in stocks with varying degrees of ESG-rated sustainability
before and after the energy crisis that began to unfold in 2021. It
was analysed whether the energy crisis has caused improvements or
deteriorations in the performance of more-sustainable compared to
less-sustainable stock investments. The paper addresses an apparent
gap in the existing literature, where interdependencies among the
risk—return profiles of stocks and the ESG ratings of their issuers
have so far garnered little attention in the context of the energy
crisis. The results suggest that the energy crisis has triggered significant changes in the
risk-return profile of securities issued by companies deemed sustainable versus those clas-
sified as less sustainable. Compared to previous crises with other economic backgrounds,
more-sustainable stocks showed similar behavior relative to less-sustainable ones. The
findings carry implications for asset managers and economic policymakers in terms of
their decision-making with regard to the configuration of subsidies.

Keywords: investment, shares, ESG, sustainability, exogenous shock, stock performance,
risk and return

Die Energiekrise als Game-Changer fiir nachhaltiges Investieren?

Zusammenfassung: Der vorliegende Beitrag untersucht die finanzielle Performance von
Investitionen in Aktien mit unterschiedlichen ESG-Nachhaltigkeitsratings vor und nach
der ab 2021 aufkeimenden Energiekrise. Es wird analysiert, ob die Energiekrise zu einer
Verbesserung oder Verschlechterung der Performance von nachhaltigeren Aktieninvestitio-
nen im Vergleich zu weniger nachhaltigen Aktieninvestitionen gefithrt hat. Die bestehende
Literatur hat sich bislang noch nicht adidquat mit der Beziehung zwischen dem Risiko-
Rendite-Profil von Aktien und dem ESG-Rating ihrer Emittenten vor dem Hintergrund der
Energiekrise auseinandergesetzt. Die Ergebnisse deuten darauf hin, dass die Energiekrise
erhebliche Veranderungen im Risiko-Rendite-Profil von Aktien nachhaltiger Unternehmen
im Vergleich zu Titeln weniger nachhaltiger Unternehmen ausgelost hat. In friheren
Krisen mit anderen okonomischen Hintergriinden zeigten nachhaltige im Vergleich zu
weniger nachhaltigen Aktien ein dhnliches Verhalten. Die Analyseergebnisse liefern Ent-
scheidungshilfen fur Asset-Manager sowie fiir wirtschaftspolitische Entscheidungstriger
bei der Gestaltung von Subventionen.

* The author would like to thank the anonymous reviewers concerned with this article for their helpful
suggestions for improvement.
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1. Introduction

There is evidence in the literature that the sustainability practices of publicly traded
companies have a measurable impact on risk and return indicators for equity investments
in these share-issuing firms. Broadly speaking, a useful definition of sustainability as a
desirable goal for society emerges in the much-cited report Our Common Future by the
World Commission on Environment and Development (1987), which states that sustain-
able development should ,,[...] ensure that it meets the needs of the present without com-
promising the ability of future generations to meet their own needs.“ Sustainability thus
defined comprises the three ESG dimensions of environment/ecology (,,E“), social/society
(,S*) and responsible corporate governance/transparency (,G*) (Tober, 2016, p. 66).

In a financial context, it is worth exploring whether the links between the risk-return
indicators of stocks and the sustainability scores of stock-issuing companies are sensitive
to extraordinary economic events. History has recorded several such system shocks, and
one recent example is the energy supply crisis that lasted for an extended period from
2021". Triggered (among other things) by a rapid economic recovery after the coronavirus
pandemic and exacerbated by Russia's war against Ukraine (International Energy Agency,
2024), literature variously describes it as either a European? or a global3 crisis. It caused a
dramatic spike in the price of natural gas, accompanied by an increase in electricity costs
in some countries, and raised the price of oil to its highest level since 2008 (International
Energy Agency, 2024). Then by late 2023, a growing number of analysts concluded that
the energy crisis had subsided (Moore, 2024, DWS Investment GmbH, 2024, Stagg, 2024,
and Kemp, 2023). At this point, one could question whether the events described were
actually of such great significance that they warrant being labeled a ,,crisis“ and require
more in-depth consideration. Meier and Slembeck introduce the term ,,crisis problem® in
the context of economic policy (Meier/Slembeck, 1998, p. 74). Typical characteristics of
crisis problems are, among other things, that their widespread perception attracts consid-
erable media interest and that the government is under strong pressure from the public
to take action (Meier/Slembeck, 1998, p. 78). Both factors were observable in connection
with the events described above: Strong media interest is evident, for example, from the
internet search engine of Google Ireland Limited: For the period from January 2021 to
December 2024, the number of web pages displayed for the term ,energy crisis“ was
approximately 236 million, more than three times higher than in the same period before
(around 75 million for January 2017 to December 2020). As proof of the pressure on
political leaders to act, we can point for example to the laws on the introduction of energy
price brakes (,,Erdgas-Warme-Preisbremsengesetz* and ,,Strompreisbremsegesetz) passed
at the end of 20224 in the Federal Republic of Germany. The foregoing arguments justify

1 Concerning increasing tension on energy markets beginning in 2021, see International Energy Agency
(2024), for a timeline of the energy crisis see Emiliozzi et al. (2023), p. 7.

See Emiliozzi et al., 2023, p. 3 and Erkan et al. (2023), pp. 145-146.

See International Energy Agency (2024) and Ozili/Ozen (2023), p. 1.

See Deutscher Bundestag (2022), Bundesrepublik Deutschland (2025a), and Bundesrepublik Deutsch-
land (2025b).
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the understanding of the scenario emerging from 2021 onwards as an economic crisis and
thus its closer examination.

Looking back through the lens of stock markets, this article fills a crucial knowledge
gap by examining the characteristics of risk and return indicators for stock investments
along a spectrum from ,least sustainable® to ,highly sustainable* issuers before and after
the outbreak of the energy crisis. The aim is to answer the question whether the perfor-
mance of more-sustainable compared to less-sustainable stock investments has improved
or deteriorated since the onset of the energy crisis. To this end, the analysis correlates the
ESG ratings of publicly traded companies with the risk—return indicators of their shares
for representative periods before and after the onset of the crisis.

The existing literature already contains various studies on the links between share-value
risk-return indicators and issuers’ ESG performance, including in the context of economic
crises. It is therefore all the more surprising to find a shortage of studies exploring the
2021 energy crisis in this regard. Further contributions to the literature seem warranted,
given its potential impact.

Indeed, the energy crisis may have acted as a fundamental disruption—the proverbial
game changer—in two respects: First, there are indications that its onset changed the
patterns of risk-and-return indicators for ESG-weak and ESG-strong stock issuers; and
second, this time around the indicators may have shifted in ways that deviate from other
recent crises.

The research findings documented here are relevant for capital market participants as
well as less directly involved market actors. Among all market participants, one group
worth noting are the managers of third-party assets who acquire their mandates through
commitments to sustainable investment strategies. For them, the impact of sustainability
metrics on the risk-return investment profile is an essential piece of information, including
for communication with their customers. As for the group of indirect capital market
actors, the research may be germane to political decision-makers. If, for example, the
risk—return behavior of sustainable investments turns out to be consistently deteriorating
compared to less sustainable investments, policymakers may choose to increase state
subsidies in a bid to steer capital in socially desirable directions.

This paper examines the stated research question in six chapters. Chapter II considers
theoretical foundations and provides an overview of the relevant literature. Chapter III
describes the study’s design with a particular view towards the construction of observa-
tional periods, sourcing of raw data, and application of analytical methods. Chapter TV
documents the results of these analyses in comprehensive detail and answers the research
question. The final two chapters offer a discussion of the findings and a concluding review
of the research process.

As its subject of investigation, this work uses the companies in the STOXX Europe 600
(Gross Return) share index. That particular focus precludes any of the aforementioned
debate on whether the energy crisis was of a European or global dimension—either way,
the analysis rests on the stock market of a region that was affected by the event under
review.
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2. Theoretical Background and Literature Review
2.1 Sustainability and General Stock Performance

Why do ESG scores have the potential to influence the risks and returns of equity invest-
ments? ESG scores are intended to reflect the sustainability performance of companies
(Diebecker et al., 2021, pp. 12-13 and p. 17), which in turn is an important factor for the
investment decisions of capital market participants (PricewaterhouseCoopers International
Limited, 2023, pp. 3-5; Diebecker et al., 2021, p. 15%). As a result, the sustainability
behaviour of companies—as expressed in ESG scores—could influence price dynamics on
the stock market and thus the risk-return performance for investors. Principle scenarios
are, for example:

a) Investors may assume that companies’ increased sustainability efforts are associated
with rising costs for them (Hartzmark/Sussman, 2019, p. 1). Amid expected declines
in profits, shareholders could feel pressured to sell their holdings in companies with
high ESG ratings and/or potential new investors would refrain from outset. This could
trigger price fluctuations on the stock market: Securities issued by companies with
low ESG ratings could benefit by generating outsized returns compared to high-ESG
1ssuers.

b) Investors may be inclined to enhance their social image by acquiring sustainable secu-
rities (Riedl/Smeets, 2017, p. 2506). Due to the growing importance of social image
in public communications, institutional investors may increasingly decide to focus on
shares of top ESG performers. Increased demand for such shares could lead to higher
returns compared to weak ESG performers.

Concerning the impact of issuers’ sustainability performance on the risk-return metrics
of their capital market shares, empirical studies abound. For instance, a meta-study by
Whelan et al. (2021) offers a comprehensive summary of published results from 20135
to 2020. The analysis reveals that 59 % of studies find an equal or better performance
of sustainable investments compared to conventional approaches. Another study focused
on US securities finds that the shares of companies with stronger sustainability scores
engender less idiosyncratic risk than those of firms with weaker sustainability performance
(Horn, 2023, pp. 418, 421 and 426). Lopez-Prol and Kim (2022) examined return- and
risk-optimized stock portfolios, finding that shares in companies with higher sustainability
ratings were more likely to produce lower returns but also less volatility and a lower
Sharpe ratio than shares in low-ESG issuers.

2.2 Stock Performance, Sustainability and Energy Prices

Rising energy prices generally weaken the profitability of companies. Empirical evidence
to this effect, and specifically in the case of rising oil prices, is found in studies by Xu et
al. (2022, pp. 4-8 and p. 12) or Rentschler and Kornejew (2017, pp. 244-250). However,
the impact on profitability may vary depending on the degree of ESG implementation.
For example, less sustainable companies may primarily cover their energy needs through
fossil fuels. An increase in crude oil prices could thus have a greater impact on their profits
in relation to highly sustainable companies who are more likely to source their energy

5 Sources cite other authors.
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from renewables and are therefore less vulnerable to volatility in the price of crude oil.
This could neutralize outsized gains for low-ESG securities described in scenario (a) under
section 2.1, prompting shareholders to divest from them in favor of more sustainable
alternatives. This could, in turn, affect the returns on their respective shares, with the
share price of ESG-performant companies rising while lower-rated companies lose value.
This assumption is at least partially supported by empirical evidence in Maraga and Bein,
who find statistically significant positive correlations between the returns on crude oil
prices and the indices of high-ESG stocks in their analysis of volatility spillover effects
(Maraqa and Bein, 2020, p. 7).

In relation to the present research question, the chain of effects just described would
suggest that in the wake of the energy crisis, the financial performance of sustainable
stocks, expressed in terms of their returns, has improved compared to less sustainable
equity.

2.3 Stock Performance and Sustainability in Crisis Situations

The onset of the energy crisis brought about an exogenous shock to the economy and, in
this context, to the stock market. The International Monetary Fund defines an exogenous
shock as ,,[...] a sudden event beyond the control of the authorities that has a significant
negative impact on the economy [...]“ (International Monetary Fund, 2003, p. 4). Besides
the influence of an issuer’s ESG performance on the risk-return profile of its shares in
general (see 2.1), the scientific literature also addresses the question of how sustainable
and non-sustainable shares behave specifically in moments of economic crisis. In this
domain, studies have focused mainly on the financial crisis (end of the noughties) and
the more recent COVID-19 pandemic. In each of these two crisis moments, evidence
suggests that shares backed by higher ESG ratings have proven more resilient than their
less sustainable counterparts chiefly because:

= they achieved higher returns (Gianfrate et al., 2021, p. 26; Lins et al., 2017, pp. 1797-
1802; Albuquerque et al., 2020, pp. 10-12 and 14-18); and

= the returns were less volatile (Albuquerque et al., 2020, pp. 12-13; Engelhardt et al.,
2021, p. 8).

The authors elaborate on several possible reasons for this:

1. Companies that invest in sustainability can expect increased loyalty from their cus-
tomers. Demand for these companies’ products is less price-elastic, enabling higher
overall margins (Gianfrate et al., 2021, p. 26; Albuquerque et al., 2020, p. 2; Albu-
querque et al., 2019).

2. Stocks of companies with higher ESG ratings are more frequently held by socially con-
scientious shareholders who are more resilient to shocks and less likely to participate in
sell-offs (Gianfrate et al., 2021, p. 26; Renneboog et al., 2011, pp. 575-579).

3. Sustainable companies invest in social capital (Gianfrate et al., 2021, p. 26), which has
the effect of strengthening shareholder trust and causes a better performance of such
companies’ shares in times of crises (Gianfrate et al., 2021, p. 26; Lins et al., 2017, pp.
1797-1802).
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In contrast to the studies by Gianfrate et al. (2021) and Engelhardt et al. (2021), the
work of Albuquerque et al. (2020) and Lins et al. (2017) analyzes differences in stock
performance both within and beyond the actual crisis. It becomes apparent that:

= higher returns on ESG-strong versus ESG-weak stocks occurred mainly during the crisis
scenario and tended not to occur outside of it (Albuquerque et al., 2020, pp. 11-12 and
p. 25; Lins et al., 2017, pp. 1805-1806); and

= Jower volatility of ESG-strong versus ESG-weak stocks also occurred beyond the crisis
scenario, although the difference was more pronounced throughout the crisis itself
(Albuquerque et al., 2020, pp. 12-13 and p. 27).

If the findings of Albuquerque et al. and Lins et al. are transferable to the energy crisis,
in the context of the research question one could expect the performance of sustainable
versus non-sustainable stocks to improve with the onset of the crisis, analogous to the
scenario described in section 2.2. Specifically, one might assume that a pre-crisis return
disadvantage of ESG-strong stocks compared to ESG-weak stocks would decrease — or
that, conversely, a return advantage of ESG-strong stocks compared to ESG-weak stocks
would increase. The same logic would reasonably apply to risk assessment: If ESG-strong
shares had lower risks than ESG-weak shares before the crisis, we should expect the gap
to have widened further, while risk-related disadvantages of ESG-strong versus ESG-weak
stocks that existed before the crisis should have been reduced.®

2.4 Progression of the Energy Crisis and Comparison to Previous Crises

Figure 1 shows the course of the energy crisis over time, taking into account particularly
significant events. The unfolding crisis is viewed through the lens of the Brent Crude Oil
Benchmark Index due to the role of oil as an important energy source and thus a useful
indicator for the intensity of this crisis over time.

6 In addition to the influences described in this section, the constructed causal chain could have been
additionally supported by salience effects. In behavioral finance theory, the concept of ,salience“ is
linked with the phenomenon of availability heuristics, in the context of which people tend among
others to make decisions on associations that are easy to recall (Sulphey, 2014, p. 63; da Silva Rosa/
Durand, 2008; Gigerenzer et al., 1999, pp. 213-214; Tversky/Kahneman, 1974, pp. 1127-1128; and
Tversky/Kahneman, 1973). The strong focus on the energy crisis in the media (see section 1) may
have heightened investors' awareness of the problem and motivated them to focus more on ESG-strong
shares, as their issuers are less dependent on fossil fuels (see explanations in section 2.2). This may
have favored improved returns and reduced volatility of ESG-strong versus ESG-weak stocks during the
energy crisis.
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Progression of the energy crisis illustrated through price trends in the Brent Crude Oil
Benchmark Index
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1 Beginning of 2021 | Energy prices climb steadily in 2021 due to factors such as rapid economic recov-
ery from the pandemic-induced recession and enduring under-investment policies
in fossil fuels.
2 21/9/2021 International Energy Agency urges Russia to ramp up gas supplies to Europe.
3 27/10/2021 Russian President Putin orders Gazprom to fill Europe’s gas storage only after
Russia completely refills its own reserves.
4 24/2/2022 Russia invades Ukraine.
8-10/3/2022 Canada, Great Britain, and the United States announce a ban on oil and
petroleum products from Russia.
6 271412022 Poland and Bulgaria are the first European nations cut off from Russian gas
supplies.
7 3/6/2022 The European Union announces an import ban on Russian seaborne crude oil and
petroleum products.
8 1/9/2022 Gazprom announces an indefinite shutdown of the Nord Stream 1 pipeline; 25
days later, explosions along the Nord Stream 1 and 2 pipelines and gas leaks.
9 5/10/2022 The Organization of Petroleum Exporting Countries Plus (OPEC+) announces
production cut of two million barrels per day.
10 September 2023 After a decline, crude oil price begins to rise again following production cuts by

Saudi Arabia and Russia as well as supply concerns resulting from the conflict in
the Middle East.

Figure 1: Progression of the energy crisis (data sourced from LSEG Group, 2025; Emil-
iozzi et al., 2023, pp. 6-7; International Energy Agency, 2022, pp. 87-88; and Deutsche
Bundesbank, 2023, p. 7).
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The energy crisis began to unfold at the start of 2021, slowly at first, as seen in the chart
after the orange vertical line. From this point on, the price of crude oil began a steady
ascent, among other reasons due to rising economic output after COVID-19. The crisis
escalated significantly in February 2022 with Russia’s invasion of Ukraine, whereupon oil
prices rose sharply and peaked in June 2022. The situation did not ease until the end
of 2022, although prices never fully recovered to their pre-2022 levels. From mid-2023,
prices began to rise again, although this trend levelled off again by the beginning of 2024.

A comparison of the energy crisis with the 2008 financial crisis and the 2020 pandemic
reveals fundamental differences in the macroeconomic backdrop to each scenario. For this
reason, insights gleaned from previous crises (cf. section 2.3) are not necessarily transfer-
able to the energy crisis. In general, with regard to macroeconomic triggers for a crisis, we
can distinguish between demand shocks and supply shocks. The 2008 financial crisis was
predominantly characterized by demand-side shock, whereas the COVID-19 pandemic
brought about demand- and supply-side shock simultaneously (Sachverstindigenrat zur
Begutachtung der gesamtwirtschaftlichen Entwicklung, 2008, p. 9; Bofinger et al., 2020).
In contrast, the most recent energy crisis represents a pure supply shock (Dullien, 2024;
Zhao et al., 2023; Kilian/Plante, 2022). While negative demand shocks to the market
generally lead to a decline in overall demand with corresponding reductions in price and
sales volume—as was the case during the financial crisis and COVID-19 pandemic—a
negative supply shock—as during the energy crisis—leads to rising market prices with
falling sales volumes (for the aforementioned shock effects, see Mankiw, 2022, p. 271 and
Mishkin, 2015, pp. 351-361).

Regarding stock investments with different sustainability ratings, it is questionable
whether the effects identified in the financial crisis (demand-side crises) and the
COVID-19 pandemic (simultaneous demand- and supply-side shock) occurred analogous-
ly in the exclusively supply-side energy crisis. It is reasonable to assume that certain im-
pact channels only occur in the context of demand shocks and therefore had no influence
in the case of the energy crisis. Moreover, an exclusive supply shock could create impact
channels that exist neither in the case of simultaneous demand and supply shocks nor in
exclusive demand shocks. Possible scenarios include:

* Increased energy prices lead to higher costs for companies. As there is only a supply
shock and no change in demand, sustainable and non-sustainable companies can pass
on the increased costs to supply-side market prices in equal measure. Any lower price
elasticity of demand in sustainable companies becomes irrelevant. The energy crisis
does not cause any deviations in the margins of sustainable and non-sustainable com-
panies as reflected in unchanging share price trends.

= Supply-shock-induced inflationary tendencies force sustainable and non-sustainable in-
vestors alike to liquidate their stock holdings due to declining real incomes. The greater
resilience of sustainable investors to falling prices is no longer a given, as they also face
pressure to sell their investments due to economic necessities.

As outlined above, previous analyses of variously sustainable stocks under exogenous
shock have focused primarily on the financial crisis and the COVID-19 pandemic. Given
the macroeconomic scenarios associated with these events, the existing literature provides
ample treatment of demand-side shock as well as simultaneous demand-and-supply shock.
However, the supply-side has been largely ignored to date. By looking at ESG-strong
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and ESG-weak stocks in the context of an exclusive supply shock, this paper offers an im-
portant contribution to the academic discourse on ESG equity ratings in times of macroe-
conomic crises.

2.5 Stock Indicators Included for Analysis

A set of risk and return indicators can help answer the question of whether stock in-
vestments have performed better or worse along the ESG sustainability spectrum since
the start of the energy crisis. The parallel consideration of return and risk follows the
Markowitz maxim (1952), which states that investment decisions should take into ac-
count the expected return and its variance. The indicators used in this analysis are:

= Stock return

= Volatility of Stock returns
= Beta factor

= Sharpe ratio

= Treynor measure

= Jensen measure

In addition to the volatility of stock returns, beta serves as a measure of risk. In contrast
to volatility, this is not an indicator of the overall risk of an investment, but reflects
its sensitivity to market fluctuations. With the Sharpe ratio (Sharpe, 1966), the Treynor
measure (Treynor, 19635), and the Jensen measure (Jensen, 19687), this analysis includes
three indicators that ensure a synthesis of return and risk variables.

2.6 Systematization of the research basis

Figure 2 shows the theoretical outline of the problem, the research question, and the
research contribution in a systematized form.

7 On the Jensen measure, see also Sohnholz et al. (2010), p. 126; Heidorn and Schiffler (2017), p. 152;
and Stahlhut (2002), p. 51.
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Research subject: Stocks with varying ESG ratings of their issuers

Research topic: Risk—return behavior of these stocks before and during the energy crisis

Literature on the risk—return behavior of
variously sustainable stocks

available so far

In general: inconsistent results

In the face of rising energy prices: returns
on shares of ESG-strong companies rise,
returns on ESG-weak company shares fall | extension

Financial & COVID-19 crises: higher
returns and lower volatilities of ESG-
strong versus ESG-weak stocks

Research question:

Has the performance of more-
sustainable compared to less-
sustainable stock investments
improved or deteriorated
since the onset of the energy
crisis?

Particularity of the Risk-return behavior
energy crisis: of variously
sustainable stocks in

exclusively supply-
side shock in contrast
to financial crisis and

COVID-19 pandemic observable under
special circumstances

of the energy crisis?

financial and COVID-
19 crises also

measured by

Stock indicators:

e Stock return
Volatility of Stock
returns

Beta factor

Sharpe ratio
Treynor measure
Jensen measure

Figure 2: Theoretical problem outline, research question, and research contribution

As previously noted, all analyses relate to European stock markets.
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3. Research Design
3.1 Observation Periods

The analysis requires a definition of the periods under consideration. In particular, it
is necessary to clarify which periods should represent the time before the onset of the
crisis and the time after the onset of the crisis. In order to enable the comparability and
traceability of these investigations, the observational periods are designed to be of equal
duration and to cover as many complete calendar years as possible.

The observation periods are defined as follows:

1. Observation Period 1 (before the onset of the energy crisis): 1 January 2017 to 31
December 2020

2. Observation Period 2 (after the onset of the energy crisis): 1 January 2021 to 31
December 2024

1 January 2021 serves as the start date for the energy crisis and thus for the start of
Observation Period 2 because the energy crisis began to unfold at this time, as explained
in section 2.4. We can assume that from this point on, the crisis gradually began to impact
the stock markets.

The term total investigation period denotes cases in which the analytical context de-
mands a view of the complete timeframe by aggregating both observational periods (1
January 2017 through 31 December 2024).

3.2 Data Set

The analytical basis constitutes all companies listed on 5 August 2024 in the EUR-quoted
STOXX Europe 600 (Gross Return) share index. For these companies, the available daily
total return values for the period from 1 January 2017 to 31 December 2024 were
collected from the LSEG FEikon information system.$

Moreover, the available yearly ESG scores of the companies included in the index for
the total investigation period were extracted from the information system. LSEG Eikon
publishes ESG scores for the end of the fiscal year of these companies. In constructing the
data set, ESG scores were classified as belonging to a specific year when the end of the
fiscal year of a given company falls between 1 July of the previous year and 30 June of the
year in question.’

To analyze the relationships between stock performance indicators and the ESG ratings
of stock-issuing companies, the ESG scores were not used per se; rather, the companies
in question are classified into deciles as a function of their ESG scores for each year
under review. Each decile generally comprises 10 % of the companies to be analyzed.!?
Organizations with the lowest ESG scores are assigned to decile 1, companies with the

8 The calculation of total returns takes into account both share-price changes and dividends, see LSEG
Group (2024).

9 If, for example, a company's fiscal year ends on 31 December 2021, the ESG score for 2021 is
first available in 2022. As a result, when stock indicators from 2022 are examined for their ESG
susceptibility as in this analysis, ESG scores that were known to investors in 2022 should serve as the
analytical basis. In that instance, the ESG score for 31 December 2021 is used for the investigation
year 2022.

10 The number of companies per decile follows this formula:
Number of analyzed companies + 10 = X, where X is the number of companies per decile.
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next-best ESG scores to decile 2, and so on. Companies with the highest ESG scores thus
form decile 10. In this model, membership of a particular decile reflects the sustainability
performance of respective companies for the purposes of analysis.!!

This data set excludes index members with major data gaps. For example, not included
in the set are companies for which no total return values were available in LSEG Eikon
for more than two complete years in the period from 1 January 2017 to 31 December
2020 and/or from 1 January 2021 to 31 December 2024. The same procedure applies
to companies for which no ESG scores were available for more than two of the years
2016-2019 and/or 2020-2023.12 All other companies (561 of the 600 listed in the index)
form part of the data set as research subjects.

In addition to the subject-related characteristics (total return values and ESG scores),
the data set includes general market data relevant to the calculation of stock indicators;
specifically:

= discrete returns!3 derived from changes in the STOXX Europe 600 (Gross Return)
index on each trading day (source: LSEG Eikon); and

= current yields (German: Umilaufsrenditen) on public bonds of the Federal Republic of
Germany with outstanding maturities of more than nine to ten years (source: Deutsche
Bundesbank, 2024).

These values were collected for the individual trading days in the period from 1 January
2017 to 31 December 2024.

3.3 Analytical Content and Procedures

From the data set, first the annual values for the stock indicators to be observed were
calculated separately for each of the 561 objects under investigation for 2017 to 2024. If
a company’s stock returns, volatilities, or ESG scores are absent for individual years due
to a lack of data, the arithmetic mean of existing values for the relevant period serves as a
substitute; for example, if an ESG score is missing for 2017, the arithmetic mean of scores
from 2018 to 2020 takes its place.!*

Annual stock returns for the various titles are calculated as arithmetic averages of daily
total returns’ (end of day) for the year in question, and annual volatilities as standard
deviations of these daily returns. To determine the beta factor (covariance of market and

If X does not return an integer, the following procedure applies:

X rounds down to the nearest lower integer and the size of each decile initially corresponds to this
rounded X. Starting with the first decile, each decile receives one more company up to the point
where the sum of companies in all deciles = the number of analyzed companies.

11 The categorization of companies into deciles already features in other studies on the influence of
sustainability on stock investments (cf. Teti et al., 2023; Lopez Prol/Kim, 2022).

12 Larger data gaps, which require the exclusion of relevant STOXX Europe 600 members from the data
set, result for example from the fact that the companies in question did not exist throughout the total
investigation period, as their founding occurred during this period. One example is Siemens Energy
AG (founded and entered in the commercial register in 2019, see Amtsgericht Miinchen, 2025).

13 On the concept of ,discrete return‘ see Auer/Rottmann (2020), p. 40.

14 This so-called mean imputation is common practice for dealing with missing values in data analyses.
In this regard, see also Toutenburg et al. (2004), p. 16. It is safe to assume that this procedure has
not caused any significant biases in the present data analyses, as only a small number of values found
their way into the data set by this method (2.1 % of observed ESG scores and 0.2 % of stock returns
and volatilities in the data set).

15 The daily total return values are discrete returns in financial mathematical terms.
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stock returns divided by variance of market return), the market returns are represented by the
daily returns of the STOXX Europe 600 (Gross Return). The three integrated indicators
(Sharpe Ratio, Treynor measure, Jensen measure) require a determination of the risk-free
interest rates modeled as annual arithmetic means of current yields (Umlaufsrenditen).

A panel regression for each stock indicator addresses the research question.!®¢ Each
regression is based on a fixed-effects model, thereby eliminating both subject- and time-
specific effects.

Each of the six defined stock indicators requires a corresponding regression equation to
control for:

= the effect of increasing ESG levels on stock indicators across the total investigation
period from 1 January 2017 to 31 December 2024; and

= the change between Observation Periods 1 and 2 in the rate of growth or decline for
stock indicators with rising ESG levels.

In each of the regression equations, the stock indicators act as dependent variables.
Independent variables include:

» ESG deciles, shown below with the formula symbol E; and
* an interaction variable consisting of:

— a dummy variable (,,Dummy*) to characterize the two observation periods; and
— the ESG deciles.

The interaction variable takes the form of Dummy x ESG decile’” and is represented
below with the formula symbol R. The dummy variable uses the values 0 (for the first
observation period) and 1 (for the second observation period). The interaction term aims
to detect structural breaks induced by the energy crisis in the relationship between a
company’s ESG performance and its respective stock indicator. If the estimate of the slope
parameter belonging to the interaction term is significant, we may assume the presence of
a structural break; otherwise, we may reject this assumption.
All six regression equations are based on the following formula:

Sit_gi._ §.t+ E = (Eit_Ei,_E,t+E..)*ﬁl+(Rit_§i._E,t"'ﬁ..)*ﬁz"’vit_ﬁi._5,t+5..

where S is the stock indicator of share i in year t; S; is the mean value of S; in the
case of subject-specific but no time-specific effects; S , is the mean value of S, in the case
of time-specific but no subject-specific effects; and S is the mean value of S; across all
observations. The variable E; expresses the ESG decile to which company i belongs in
year t. E; then stands for the mean value of E; in the case of subject-specific but no
time-specific effects; E , for the mean value of Ej in the case of time-specific but no sub-
ject-specific effects; and E__ for the mean value of E; across all observations. In analogous
continuation of this nomenclature, R; represents the interaction variable of Dummy and
ESG decile that company i belongs to in year t. R; , R ,, and R express the corresponding

mean values of R; (mean value in the case of subject-specific but no time-specific effects,

16 The following descriptions of the regression analyses are based on the explanations in Baltagi (2021),
pp. 15, 17 and 47-48; Brooks (2008), p. 487 and 490-494; Gehrke (2022), pp. 107, 110-112 and
115; Giesselmann/Winzio (2021), pp. 33-47; Greene (2020), pp. 415-416; Gujarati/Porter (2009),
pp- 593-605; von Auer (2023), pp. 1-17 and 22-23.

17 Use of the interaction variable and realisation described here based among others on Urban/Mayerl
(2011), pp. 286-290.
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mean value in the case of time-specific but no subject-specific effects, and mean value
across all observations). The characters 8, and 3, represent the two slope parameters to
be estimated by the regression: f3, is the slope parameter for the independent variable
ESG decile and S, for the (independent) interaction variable Dummy x ESG decile. On
the right-hand side of the above regression equation, we find the error term vy, which
reflects unobserved effects of share i in year t, supplemented by the respective mean value
variables (U; : mean value of v; in the case of subject-specific but no time-specific effects;
U, : mean value of v; in the case of time-specific but no subject-specific effects; and v :
mean value of v; across all observations).

The analyzed stock indicators were tested for the simultaneous presence of subject-spe-
cific and time-specific fixed effects (using an F test for two-way effects). Such effects
emerge in five of the six indicators, with only the Treynor measure yielding no significant
outcome. These results suggest that the fixed-effects model for both subject- and time-spe-
cific issues is a suitable method for the intended analysis.

All regressions were tested for the presence of possible limitations on the validity of
results with a particular focus on signs of:

= heteroscedasticity (Test method: Breusch-Pagan test),
= autocorrelation (Test method: Wooldridge test) and
= cross-sectional correlation (Test method: Pesaran-CD test).!8

All three limitations can be addressed using the Driscoll-Kraay estimator, which was used
to adjust the results whenever at least one of these problems occurred in a regression.!?

For the analyses, the statistical software R (RStudio 2024.09.1+394) was used, with the
packages dplyr (Wickham et al., 2023), tidyr (Wickham et al., 2024), Imtest (Hothorn et
al., 2022), sandwich (Zeileis et al., 2024), plm (Croissant et al., 2025), moments (Komsta/
Novomestky, 2022), rms (Harrell, 2025), Hmisc (Harell et al., 2025), tseries (Trapletti
et al., 2024) and rugarch (Galanos, 20235) (partly in earlier versions).

4. Analysis
4.1 Descriptive Statistics

Figure 3 initially shows the medians of dependent variables for individual years of the
total investigation period, wherein the ESG performance of underlying shares is not yet
accounted for. The vertical lines in the graphs between 2020 and 2021 symbolize the
separation between Observation Periods 1 (pre-crisis) and 2 (crisis period). It is apparent
that the risk-adjusted earnings indicators (Sharpe ratio, Treynor measure, and Jensen mea-
sure) change over time in a similar way to stock returns. Risk-adjusted profit indicators
therefore appear to be influenced primarily by the returns included in their calculation and
less by their inherent risk components. Risk indicators (volatility and beta factor) show
similar trends over the total investigation period in terms of directional change—but not
in terms of the strength of the changes.

18 Regarding the definitions of the three problems mentioned and possible tests see Gehrke (2022), pp.
123-129.

19 The use of the Driscoll-Kraay estimator (Driscoll/Kraay, 1998) follows the interpretation of Gehrke.
Gehrke describes the Driscoll-Kraay estimator as a further development of the Arellano estimators
(Arellano, 1987), with which by means of different procedures either cross-sectional correlation or both
heteroskedasticity and autocorrelation can be corrected (Gehrke, 2024; Gehrke, 2022, pp. 126-129).
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Figure 3: Medians of dependent variables, disregarding ESG performance of underlying
shares
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Figure 4 also shows the medians of dependent variables over the total investigation period
but differentiates according to the ESG performance of stock issuers. Here, too, the
boundary between Observation Periods 1 (pre-crisis) and 2 (crisis period) is shown as a
line between 2020 and 2021. It is noteworthy that the values for stock returns and related
variables (Sharpe ratio, Treynor measure, and Jensen measure) tend to deteriorate with
improved ESG performance before the crisis. After the onset of the crisis, however, the
disadvantages of ESG-strong stocks appear to largely erode. In terms of volatility, no sys-
tematic changes are apparent in the comparison of values for Observation Periods 1 and
2. The beta factor shows a tendency toward higher values with better ESG performance in
the years preceding the crisis, but this tendency is no longer observable after its outbreak.
The following section shows, within the framework of the central analysis, to what extent
these initial data impressions are confirmed.
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Figure 4: Medians of dependent variables, including ESG performance of underlying
shares
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4.2 Results of the Regression Analysis

The following table shows the slope parameters of regressions for single stock indicators;
the test results for heteroscedasticity; autocorrelation and cross-sectional correlation; and
resulting necessary adjustments to the values of slope parameters (,,Driscoll-Kraay estima-
tor“ column).

Stock indi- Slope Slope Test values: Driscoll-Kraay estimator
cator parameters  parameters  Breusch-Pagan (BP) Slope Slope
ESG-decile  interaction Wooldridge (F) parameters  parameters
variable variable Pesaran-CD (Z) ESG-decile interaction
variable variable
Stock -0.00782***  0.00743*** 42 -0.00782***  0.00743%***
return
14.3%**
-0.5
Volatility 0.00961 -0.01045* 44 %% 0.00961 -0.01045*
of Stock
returns 139.8%%*
3‘7;5 3
Sharpe -0.00381***  0.00363*** 12.9%% -0.00381***  0.00363***
ratio
10.7%*
-0.9
Beta factor  0.01459*** -0.02139*** 2.7 0.01459* -0.02139%***
343.3%%*
-0.4
Treynor 0.01926 0.01499 4.0 0.01926 0.01498*
measure
2.2
123.3*#*
Jensen -0.00796*** 0.00738*** 4.0 -0.00796** 0.00738%***
measure
20.9%**
-0.9
Notes:

*#*%* estimation significant at a level < 0.1 %
** estimation significant at a level > 0.1 % and < 1 %

* estimation significant at a level > 1 % and <10 %

Table 1: Regression parameters, test values, and adjusted regression parameters

The stock return for the total investigation period indicates a significant correlation with
the ESG performance of corresponding companies. An increase in ESG performance by
one decile leads to a reduction in the stock return by almost 0.8 basis points (estimation
significant at level < 0.1 %). Sustainably-minded investors were forced to accept lower
returns. The slope parameter for the interaction variable shows a change for the period
after the onset of the energy crisis: The parameter is greater than 0 and the estimation is
significant at the level < 0.1 %. This means that the disadvantages in returns of sustainable
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compared to less sustainable investments has been noticeably reduced since the onset
of the crisis. In contrast to the returns, the volatility analyses yields more ambiguous
results. Looking at the total investigation period, there are signs of rising volatility with
increasing ESG performance—nearly one full basis point per decile—but the estimate of
the slope parameter is not significant. For the slope parameter of the interaction variable,
the result is a value below 0, putting the estimate barely within the significant range. This
indicates, albeit not especially strongly, that the volatility of returns on sustainable stocks
has decreased relative to non-sustainable stocks since the onset of the energy crisis. The
result for the second risk indicator, the beta factor, is somewhat clearer: Over the total
investigation period, the factor increases for higher ESG values (slope parameter 0.01459,
significant at levels between > 1 % and < 10 %). Investors in more sustainable stocks
therefore generally had to bear higher market risks. The negative slope parameter of the
interaction variable (estimation significant at the level < 0.1 %) shows that the difference
narrowed in the second observation period (i.e., after the onset of the crisis). With rising
ESG performance, we can expect a less pronounced increase in market risks compared
to the previous period. Overall, the energy crisis can be understood as a systemic shock
that affected the entire capital market. That the market sensitivity of ESG-strong stocks
converged with the lower market sensitivity of ESG-weak stocks in Observation Period
2 could result from the fact that ESG-weak companies are more dependent on fossil
fuels and were therefore more heavily affected by crisis-related market fluctuations than
ESG-strong companies.

In conclusion, both risk indicators (volatility of stock returns and beta factor) show im-
provements for sustainability-oriented investors since the onset of the energy crisis, albeit
to varying degrees. As already suggested in section 4.1, the results for the Sharpe ratio
appear to be driven by stock returns: In other words, sustainably orientated investors were
poorly compensated for their risk over the total investigation period compared to less
sustainable investors (Sharpe ratio reduced by more than 0.003 per higher ESG decile).
However, the shares of sustainable issuers caught up noticeably compared to those of less
sustainable issuers after the onset of the crisis (slope parameter of the interaction variable
higher than 0 with a highly significant estimation).

The Treynor measure, on the other hand, only reveals weak correlations between the
analyzed variables. Over the total investigation period, the indicator increases in the case
of a rising ESG performance of the stock issuers, however, the estimate is not significant.
The slope parameter for the interaction variable is greater than 0 at the significance level
between > 1 % and </= 10 %. This suggests that any advantages of sustainable over
non-sustainable stocks that may have existed before the energy crisis could have increased
after the onset of the crisis.

In contrast to the Treynor measure, the Jensen measure, like other indicators in this
study, exhibits a more conclusive ESG sensitivity; i.e., the relevant values decrease as the
ESG performance of stock issuers increases (slope parameter for the ESG-decile variable
less than 0, estimation significant at a level between > 0.1 % and < 1 %). ESG-weaker
stocks were therefore generally better positioned than ESG-stronger stocks relative to the
Capital Asset Pricing Model benchmark. However, the disadvantage of more sustainable
stocks diminished after the onset of the crisis (slope parameter of the interaction variable
greater than 0, estimation significant at the level < 0.1 %).
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In answering the research question of this study, the overall result supports the idea that
the performance of more-sustainable over less-sustainable stock investments has improved
since the outbreak of the energy crisis, with improved values for more-sustainable stocks
across all indicators. These findings further suggest that sustainable stock investments
were more resilient to the effects of the energy crisis than non-sustainable ones.

Presumably, the causes described in sections 2.2 and 2.3 are simultaneously responsible
for this; to wit:

a. Rising oil prices lead to rising share prices of ESG-strong companies, as they are less
affected by cost increases due to the use of non-fossil energy sources (see 2.2).

b. Demand for products from sustainable companies is less price-elastic in times of crisis,
which translates into higher margins compared to non-sustainable companies (see 2.3).

c. The stocks of companies with higher ESG ratings are more likely to be held by socially
conscientious investors who are less likely to participate in sell-offs (see 2.3).

d. Sustainable companies invest in social capital, which builds trust with investors and
leads to better performance for such companies in times of crisis (see 2.3).

These causes are of a two-fold nature: Some are fundamental (a and b), while others result
from certain forms of investor behavior (c and d).

The results of this analysis align with the findings described in section 2.3 for the finan-
cial crisis and the COVID-19 pandemic (higher returns and lower volatility of ESG-strong
stocks), warranting the assumption that effects on variously sustainable stock investments
in crises associated with demand shocks occurred in similar ways in the energy crisis,
which represented an exclusive supply-side shock.

In conclusion, we observed significant changes in terms of the risk-return behavior of
stocks along the ESG spectrum before and after the outbreak of the energy crisis, but we
cannot understand the crisis as a game changer with regard to the behavior of those stocks
in relation to previous crises.

4.3 Robustness Checks

The regressions show, among other things, that the advantages of non-sustainable over
sustainable stocks have diminished since the outbreak of the energy crisis in terms of stock
returns and risk indicators (volatility, beta factor). The aim of the robustness checks is to
examine whether these results also materialize within a different analytical methodology.
Two portfolios were initially formed for this purpose:

= ESG-strong portfolio consisting of all shares in the highest ESG decile; and
= ESG-weak portfolio consisting of all shares in the lowest ESG decile.

The structure of these portfolios is adjusted annually as a result of the new composition
of deciles due to changes in ESG scores. All securities in the portfolios receive the same
proportional weighting. The regressions in section 4.2 apply to an analysis across all ESG
deciles. The robustness test, which only considers the two most extreme deciles, should
therefore at least confirm if not amplify any differences previously detected between
sustainable and non-sustainable stocks.
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4.3.1 Robustness Analysis for Stock Returns

The robustness test for stock returns proceeds as follows: The first step is to calculate
daily return differences between the ESG-strong and ESG-weak portfolios (expressed for-
mulaically: d, = rl, — rhy; i.e., return difference d of day n results from the daily return
rl, of the ESG-weak portfolio minus the daily return rh, of the ESG-strong portfolio).
Calculated return differences for Observation Period 1 were assigned to the pre-crisis
analysis group, differences for Observation Period 2 to the crisis analysis group. In the
next step, we compare the two analysis groups in a one-sided Mann-Whitney U test2? to
determine whether the differences changed significantly from Observation Period 1 to 2.
At this stage, the comparison of mean values for both groups in a box plot (see Figure
5) offers an early indication that the differences are reduced from the first to the second
observational period (mean value pre-crisis: 0.06802; mean value crisis: 0.00151).

1.5 .. ..
pre-crisis Crisis
1.0

0.5

0.0

-0.5

-1.0

-1.5

Figure 5: Return differences ESG decile 1 vs. ESG decile 10 compared between pre-crisis
and crisis (without breakout points)

The one-sided Mann—-Whitney U test is directed at confirming or rejecting the null hy-
pothesis , differences in both groups are identical“ at the expense or in favor of the
alternative hypothesis , differences in the crisis group are significantly lower than in the
pre-crisis group“. A necessary precondition for the comparability of these two analysis
groups is to determine whether the time series of the differences in the two groups exhibit
the characteristic of stationarity. This check was performed through Augmented Dickey—
Fuller tests?!. The results of the two tests are shown in Table 2.

20 Regarding this test, see Black (2010), pp. 678-682.
21 Regarding this test, see Gehrke (2022), pp. 363-364.
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The Augmented Dickey—Fuller test provides evidence of the stationarity of the difference
time series for both analysis groups. We can thus reject the null hypothesis on which the
test is based (,time series is not stationary“) for both the pre-crisis and crisis analysis
groups (significance level of both tests < 1 %). The subsequent one-sided Mann—Whitney
U test reveals significant deviations among the differences contained in the two groups.

Group pre-crisis (N=1026) crisis (N=1028)
Augmented Dickey-Fuller test | DF = -9.9104 DF =-8.773
(Test value DF and signifi- p<1% p<1%

cance p)

Mean 0.06802 0.00151
Mann-Whitney U test (rank | W=577973

sum W and significance p) p<0.1%

Table 2: Results robustness analysis for stock returns

The null hypothesis (,,both populations are identical“) is rejected at a significance level
below 0.1 %, meaning that the alternative hypothesis (,,significant difference between the
two groups®) is valid. In other words, the outbreak of the energy crisis has lessened the
return advantages of the ESG-weak portfolio compared to the ESG-strong portfolio. This
result confirms the corresponding findings from the regression analysis.

4.3.2 Robustness Analysis for Risk

The results concerning risk behavior of variously sustainable stocks before and after
the onset of the energy crisis are verified using Generalized Autoregressive Conditional
Heteroskedasticity (GARCH) modeling according to Bollerslev (1986).

The specific GARCH(1,1) variant used here follows this formula (Bollerslev, 1986, pp.
308-311; Hull, 2016, pp. 248-253):

o =yVi+ aui_, + Bo;_,

where o7 is the variance of the current day (dynamic variance); V, is the long-term
variance; u,_, is the previous day’s return (i.e., the return from day #-2 to day #-1); and
o;_, is the volatility of the previous day. The characters y, a, and § represent the weights
assigned to V,, u/_; and o;_, when determining o7. The GARCH analyses are each based
on an AR(1) process as a mean model.22 Such a first-order autoregressive process can be
formally represented as follows (Franke et al., 2004, pp. 143-144):

Xi=c+ pX,1+ &

where X, is the random variable to be estimated (here the return on day ¢); X,_; is the
value of X, on the previous day; and p is the autoregression parameter on which the
process is based. The character ¢ denotes a random variable in the sense of ,,white noise,”
and ¢ acts as a constant that is inherent to the process. Table 3 shows the key parameter

22 The GARCH modelling with the AR(1) process as a mean model was realised using ,R* software. This
was done based on Becker et al. (2025) and Ghalanos (2025).
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characteristics of the separate GARCH models for the ESG-strong and ESG-weak portfo-
lios. The calculations for the two portfolios were based on daily log returns?® and a
Students t distribution of the returns was assumed in each case.

Parameter ESG-weak portfolio ESG-strong portfolio
e 0.01717 -0.00259

YVy 0.02716%** 0.03974%***

a 0.138337*** 0.13831**

B 0.84093*** 0.82700%***
Shape parameters of 7.46933%** 5.09240%**

the Student t-distribu-

tion
Notes:

*** estimation significant at a level < 0.1 %
** estimation significant at a level > 0.1 % and < 1 %
* estimation significant at a level > 1 % and <10 %

Table 3: GARCH model parameters for the ESG-weak and ESG-strong portfolios

Once the variances are in place, calculating the corresponding dynamic volatilities for
returns on the two portfolios is a trivial matter of taking the square root. Figure 6 shows
the trend in these volatilities over the two observational periods. While the volatilities of
both portfolios exhibit fairly similar movements prior to the onset of the crisis, the ESG-
strong portfolio afterward tends toward lower volatilities compared to the non-sustainable
portfolio, especially from the beginning of 2022.

6
Observation period 1 <«—— Observation period 2

2/1/2017 2/1/2018 2/1/2019 2/1/2020 2/1/2021 2/1/2022 2/1/2023 2/1/2024
—— ESG-weak portfolio =~ —— ESG-strong portfolio

Figure 6: GARCH volatilities of the ESG-strong and ESG-weak portfolios

The described changes become even more significant once we subtract dynamic volatilities
of the ESG-weak portfolio from those of the ESG-strong portfolio on a daily basis (see

23 Augmented Dickey—Fuller tests confirmed the stationarity of the two return time series.
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Figure 7): The 100-day average line of these differences largely approaches zero or above
during Observation Period 1. At the start of Observation Period 2, this average line
continually falls.

15
Observation period 1 <4—4—»  Observation period 2

0.5

0 | Y ¥
2/1/2017 2/1/2018 p/1fR019 2/1/2020 2/1p0%4

B/1]2022 2f1/2023

212024

-0.5 |

Differences: Volatilities of returns ESG-strong portfolio minus volatility of returns ESG-weak portfolio

100-day average of differences

Figure 7: Differences in GARCH volatilities for the ESG-strong and ESG-weak portfolios

At the end of 2021, the line finally reaches negative territory, where it then remains
for a longer period of time. The negative difference is an indication that the volatilities
of the returns on the ESG-strong portfolio were lower than those on the ESG-weak
portfolio. The results of the regression analysis with regard to risk exposure—diminishing
advantages of non-sustainable compared to sustainable shares since the outbreak of the
energy crisis—are therefore robust.

5. Discussion of the results

The gap in investment performance of more-sustainable versus less-sustainable shares,
where present, depends on energy prices. This finding deserves greater scrutiny in practice
and research. Rational investors will only favor more sustainable investments under the
following incentive scheme:

Monetary value of other
+ benefits from sustainable in- >
vestments

Investment performance of
more sustainable assets

Investment performance of
less sustainable assets

Investment performance should be understood in this context as a risk-adjusted measure
of return that takes into account all risks relevant to the investor—especially price, credit
and liquidity risks—and also others that may not be measurable from historical data, such
as regulatory changes or human error. ,,Other benefits“ of a sustainable investment could
arise, among other factors, from investors communicating their sustainability efforts to
their stakeholders and thereby achieving reputational gains. For example, investors could
try to obtain higher sales prices from their clients on the basis of their enhanced reputation
as a means of raising corporate profits. The results of the present analysis imply that
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the energy crises has augmented the chances of fulfilling the incentive condition: Insofar
as sustainable stocks underperformed their less-sustainable counterparts, which was the
case across four indicators, this gap has narrowed noticeably since the outbreak of the
crisis. From an investor's perspective, this suggests that ESG-strong shares have become
more attractive. Investors might now take them into greater consideration in their future
decision-making. Regulatory initiatives such as the EU taxonomy already provided a path
for investors to more reliably identify sustainable corporate behavior. This provides in
combination with the outcomes described herein support for capital flows into sustainable
securities, which could reduce overall capital costs for sustainable companies.

As this analysis omits any corresponding differentiation, it remains to be seen whether
the findings are readily applicable to all sectors. For example, it is possible that the identi-
fied effects do not occur to the same extent in sectors that are not considered sustainable.
Investigating this would be an approach for future research work. In addition, such efforts
might examine whether the results found here for the European stock market are also
valid in other regions of the world.

In addition to the previously described relevance for individual investors, these find-
ings are important for the economy as a whole. If we assume from the overall social
perspective that it is desirable for investor capital to flow into sustainable channels,
the probability for that rises with dwindling performance disadvantages for sustainable
over non-sustainable investments. With such disadvantages having diminished since the
outbreak of the energy crisis, there is a greater chance that future investors will be moti-
vated to spend money on sustainable projects. From an economic policy perspective this
would allow for reduced subsidies concerning the promotion of sustainable investments.
At the same time, policymakers must be wary of any abrupt changes to existing subsidy
schemes, which could lead to a rapid decline in ESG levels for companies and thus erode
the market-related financing advantages. A reduction in subsidies should therefore only
proceed gradually and in combination with an impact analysis.

Eisenkopf et al. (2023) have shown that return advantages of ESG-strong stocks trig-
gered by the COVID-19 shock diminished over time. The changes identified in the present
analysis concerning the energy crisis also require careful monitoring for their stability over
time. If the changes prove to be unstable, the reasons must be investigated. If the effects
should disappear altogether, particularly in the case of decreasing energy prices, it would
make sense for sustainability-oriented investors to hedge against an energy-price decline.
The present investigation is based exclusively on market data, and these results should
be verified using observational methods for the direct analysis of investor behaviour (e.g.
laboratory experiments). This type of experimentation would also enable the search for
specific triggers that motivate investors to engage with sustainable companies.

Finally, this analysis shows that the impact of the energy crisis as a pure supply shock is
comparable to the effects of the financial crisis and the COVID-19 pandemic, which were
accompanied by demand-side shocks. The fact that ESG-strong stocks also proved to be
more resilient in the energy crisis than ESG-weak stocks indicates a particularly relevant
contribution to the body of evidence: It supports the idea that the risk-reducing effects of
ESG-strong stocks that occur during market crises can be generalized and applied to crises
of many different types. In the scenario under consideration, sustainable stocks have once
again proved their worth as hedges.
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6. Conclusion

The research presented here intends to clarify whether the performance of more-sustain-
able versus less-sustainable stock investments improved or deteriorated after the outbreak
of the energy crisis. The analysis rests on shares data from the STOXX Europe 600 (Gross
Return) index. Six typical stock indicators from portfolio management served as metrics
in the panel regressions performed to answer the research question. Overall, these analyses
lead to the conclusion that the performance of more-sustainable stock investments has
improved since the onset of the energy crisis. Compared to previous crises with other
economic backgrounds, more-sustainable stocks showed similar behavior relative to less-
sustainable stocks in the energy crisis. In this respect, the energy crisis cannot be seen as
a game changer. The results of this study may prove useful for considerations of capital
allocation in ESG-strong areas, sustainable asset management, and the economic policy.
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