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ARTICLE INFO ABSTRACT

Keywords: Environmental concerns are increasingly shaping investment strategies in the energy market. Although the
Green transition energy transition offers various opportunities, a full shift to a net-zero emissions system remains unfeasible in
Enebrgy the near term, and the recent geopolitical tensions remark a still strong reliance of the global economy on fossil
Web scraping

fuels. In this paper, we develop a measure of media attention to environmental risk and dynamically assess
its impact on the financial performance of energy stocks. Specifically, we build a Green Transition Attention
Index (GTAI) by scraping headlines from The Wall Street Journal, a key resource for global investors, and use
it to model the company’s financial returns within an asset pricing framework, subsetting results by region
and energy sub-sector. The findings reveal a time-dependent relationship, with varying impact in both sign
and magnitude. This suggests the GTAI as a tool for investors to navigate uncertainty, protect portfolios, and
seize opportunities during the energy market’s transition toward identifying the dominant energy source of

Asset pricing

the coming decades.

1. Introduction

Managing environmental risk is one of the most challenging aspects
of modern finance, affecting all business sectors, though in some, the
green transition is approaching like a wrecking ball. Energy companies
are under pressure to increase supply to meet the growing demand for
power while simultaneously reducing their carbon footprint. Although
this may seem like an unreachable goal, huge investments, new tech-
nologies, and the urgent need to fight climate changes have spurred the
development of several alternative energy sources, each vying to lead
the new green era of the economy. But, how can an investor manage
the risks and exploit opportunities in this epoch of energy transition?

The aim of this paper is to evaluate the impact of attention to en-
vironmental risk on the profitability of energy companies. We measure
the attention through a Green Transition Attention Index (GTAI), which
is a newly introduced indicator extending and adapting a method-
ological tool provided in [1,2]. GTAI gives a score to the attention
to the green transition risk and is constructed by scraping financial
headlines from the Wall Street Journal. By quantifying this attention,
we aim to actively manage transitional risks and capitalize on market
opportunities, exploiting both periods of heightened focus on climate
change and market conditions that necessitate reliance on traditional
energy sources. Our analysis spans various geographical regions, al-
lowing us to assess potential policy effects. Furthermore, by examining
different energy sub-sectors separately, we evaluate whether environ-
mental concerns affect companies differently depending on their energy
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production source, i.e., renewable or fossil fuel-based. This approach
provides investors with a strategic instrument to optimize opportu-
nities in the energy market, navigating the inherent instability and
opportunities presented by the energy transition.

Specifically, we face the connection between transition risk and
stock market performance by exploring the social attention to green
transition. In doing so, we align with those studies investigating the
impact of public attention to environmental issues on stock prices, par-
ticularly through media coverage (see [3] for a comprehensive review
of this literature). We are particularly close to [1,2], where the authors
show the effectiveness of climate risk factors, derived from media
analysis, in constructing portfolios to hedge climate risk. Media plays
a central role in shaping financial performance, particularly for retail
investors who rely heavily on news media to make trading decisions
[4-7]. Also, retail investors collectively hold a significant share of the
market, making their reactions impactful on prices [8-12] and the
literature represent them as net buyers of attention [13-16]. As early
as [17], the concept of animal spirits highlighted how sentiment and
expectations drive market dynamics. This aligns with the herding effect,
where investors mimic the behavior of others based on media-shared
information and rumors [18-22], and with the literature on behavioral
biases affecting individual investors [23,24].

We find several works that highlight the link between media at-
tention and market movements [25-29]. For instance, in [30] high
attention is associated with increases in prices, while negative media
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sentiment can exert downward pressure [9]. Also, [31] and [32] find
that heightened media attention to climate change positively influences
the returns of US sustainable stocks while negatively affecting con-
ventional ones. Also, according to [33], this effect has become more
pronounced after 2012. Insights also emerge from the analysis of new
media, the internet-based processing and distribution of information.
In [34], the authors conclude that firms with strong environmental
profiles experience less selling pressure following natural disasters,
while [35] highlight how the combination of digital media influence
and a comprehensive environmental regulation can foster the transi-
tion towards a sustainable economy, particularly in heavily polluting
industries. Sectoral differences also matter, as [36] show that media
attention is more likely to drive climate commitments in firms from
less environmentally sensitive industries, where reputational concerns
play a stronger role. We search for the media-related environmental
risk within the energy stocks, as they are among the most exposed
to transition risk. Amidst the green transition, the market requires
them to remain financially competitive while managing environmental
challenges [37-41]. This exposure attracts significant media attention,
which can negatively affect the profitability of more polluting firms
when environmental concerns rise [2,42,43]. For instance, the Paris
Agreement has further amplified the impact of environmental concerns
on markets [44-46]. Additionally, the impact of environmental risk-
related news on stock performance can be asymmetric depending on
the nature (positive/negative) and the regional relevance of the event
and the greenness of a company [47-49].

To sum up, the media has a significant influence on equity markets,
and there is clear evidence that media attention to environmental risk
shapes the financial performance of energy stocks. This topic is rele-
vant for academics studying financial markets and environmental risk,
policymakers monitoring the effectiveness of climate transition signals,
and investors seeking to manage climate-related financial risks and
taking investment decisions. Moreover, given the price impact of en-
vironmental attention, the tool we provide (i.e., the GTAI) can be used
to both manage environmental risk and exploit potential investment
opportunities during the green transition.

We depart from the mentioned papers in several respects. First, we
build a novel indicator for measuring the attention of the media by
considering headlines, the GTAI, which is a novel attention indicator
based on textual analysis of reference corpora. We focus on the limited
attention theory in finance (see e.g., [50]), with a specific analysis of
the headlines, which are highly informative from the investors’ point
of view. From a general perspective, we have evidence in the literature
about the role of headlines in grabbing the attention of readers. In [51],
the authors discuss the role played by the headline in modifying the
perception of the main text of the related article. This is also confirmed
by [52], where a treatment of the struggle of readers to avoid the
misconception of the content derived from the headlines is carried
out. In [53], the authors present the marketing applications of the
headlines, on the grounds of the limited attention of consumers. In the
special context of finance and in the field of limited attention, we move
from the fact that distracted investors act upon a limited set of salient
information or merely a broad picture of the issue [54]. Quoting [55]:
skilled newspaper readers spend most of their reading time scanning the
headlines, rather than reading the stories. On this, the financial relevance
of discussing headlines and their content is crucial.

Second, we focus on green transition, choosing a dedicated World
Bank dictionary of related terms [56], rather than on climate change.
In doing so, we can measure the impact of transition risk specifically
on energy companies. On this, climate change management is the
main topic treated in the breakthrough papers [2] and [1], where a
different version of our indicator has been introduced. Such papers
are particularly important for our study, but they do not analyze the
performance of energy companies through this lens, which is new in
the literature. In this respect, the energy sector is at the forefront of the
green transition and is therefore the most exposed to the risks it entails.
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By further analyzing its different segments, we can identify which areas
attract the most attention during the transition, highlighting where the
spotlight of the green transition is most intense.

Third, we also include the geographical dimension of the dataset to
assess potential socio-cultural and regulatory discrepancies in the effect
of variation in green transition attention, and to capture the effect of
news coverage, as depicted in [57].

The analysis is based on a global dataset of publicly listed energy
companies from January 1, 2012, to January 1, 2024, allowing us
to capture regional and sectoral differences in market reactions over
different market phases. Our findings show that media attention to
the green transition impacts energy markets unevenly across regions,
subsectors, and time. European and Asian firms react differently than
North American ones due to regulatory differences. Also, renewables
benefit from high attention, while uranium suffers, and fossil fuels
show mixed effects. However, the relationship is time-varying, with
key events, such as the December 2022 nuclear fusion breakthrough,
highlighting the GTAI’s ability to capture shifts in sustainability focus.
Green transition risk also clusters around key events, with its influence
fading when other market risks dominate.

The remainder of this paper is as follows. Section 2 provides a
comprehensive view of environmental risk and its connection with the
performance of the financial markets. Section 3 outlines the methodolo-
gies used and the exploited empirical dataset. Section 4 is devoted to
illustrating the empirical results. The last section offers some conclusive
remarks. The Appendix includes additional tables.

2. Literature review on environmental risk and financial markets

Environmental risk can be divided into physical and transition
risks [58]. The first refers to the impacts of climate change, including
event-driven risks (e.g., hurricanes) and the consequences of longer-
term shifts (e.g., rising sea levels). In contrast, transition risk encom-
passes all the challenges associated with moving to a lower-carbon
economy. Environmental risk involves various factors, including policy
regulations, technological advances, and even the reputation of the
company [59]. The environmental risk impacts the market in multiple
ways [60-65]. Also, changes in the supply and demand for energy drive
fluctuations in the prices of energy commodities and raw materials [66—
69] and influences the stock prices of companies focused on specific
energy quasi-sectors, like fossil-fuel, solar, or nuclear [70-73].

The environmental transition affects companies unevenly. The en-
ergy sector is classified as one of the Climate Policy Relevant Sectors
(CPRS), as energy companies are among the primary drivers of the
green transformation of the economy [37]. For this reason, they are
particularly susceptible to the transition risk [38,74-77]. Energy com-
panies must innovate their technologies to support the green transition
and contribute to the achievement of the UN Sustainable Develop-
ment Goals (SDGs), as countries and regulators demand that a signif-
icant share of power generation come from low-emission alternative
sources [78-80]. However, the market also requires them to remain
competitive, and investors expect profitability in an environment char-
acterized by deep uncertainty and the endogenous nature of risk [39,
42,81,82].

The physical environmental risk is relatively straightforward to
measure through physical indicators, whereas transition risk is more
complex and uncertain, as it depends on evolving policies, technologies,
and market dynamics. This complexity has led to diverging views in
the literature on how to define, assess, and hedge transition risk. For
instance, [77] review transition risk in the European energy sector,
emphasizing the lack of consolidated strategies to mitigate corpo-
rate exposure. Similarly, [83] highlight the uncertainty surrounding
its financial implications, showing through scenario simulations to
2050 that shifting away from a Business-as-Usual (BAU) approach
can reduce systemic risk, though different transition strategies yield
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varying risk profiles. Regulatory dynamics further complicate this land-
scape. [71] find that the introducing taxes for polluting activities could
help scale up green investments in the short term but may introduce
trade-offs for financial stability. Some studies also assess corporate
performance based on transition risk. [84] find that firms with low
transition risk, as measured by Sustainalytics’ Carbon Risk Score, tend
to generate higher returns, with a stronger effect in Europe than in the
US. Their findings also reveal a time-varying relationship, as key policy
events like COP21 amplify the impact of transition risk on corporate
performance.

In the specific context of transition risk, we notice that the evolv-
ing energy landscape adds another layer of uncertainty beyond the
increasingly evident consequences of climate change, which further
complicates the risk analysis [85,86]. A dynamic interplay of polit-
ical decisions, local policies, investment choices, and technological
advancements drives this economic transformation [87]. Regulatory
frameworks play a crucial role in shaping the adoption of green tech-
nologies [88-92], while investor behavior and the expansion of green
finance further accelerate innovation [93-96]. Technological progress
is equally pivotal in shaping the future energy mix [97-100]. For
instance, recent advancements in nuclear fusion have positioned it as a
potential game-changer [101-103], though public perception remains
a significant barrier to its widespread adoption [104-107]. Also, the
developments in geothermal energy production highlight its potential
as a reliable, low-emission resource [108-110].

Several works show how environmental risk affects the stock mar-
ket. A natural disaster, such as an oil spill in the ocean, implies
a short-term collapse in polluting asset prices [34,41,111,112]. This
might lead investors to reduce the carbon footprint of their portfolios
by substituting polluting assets (such as fossil fuels and coal) with
cleaner alternatives (like renewable energies). On the other hand,
global climate initiatives have a significant impact on the stock prices of
both low-carbon, green, and polluting, brown, companies. For instance,
after the Paris Agreement (PA), the composition of energy funds shifted
due to the rising value of renewable energy stocks [44-46,113,114].
Also, the possibility of the USA joining the PA as a consequence of the
2021 victory of the candidate Joe Biden in the presidential elections, for
example, led to a surge in the performance of clean energy exchange-
traded funds (ETFs) over the previous year [115]. On the other hand,
the recent geopolitical tensions sparked by the Russian invasion of
Ukraine have led to raw material shortages and subsequent increases
in their market prices [116-118]. This has resulted in an enhanced
performance of fossil fuel-based businesses and a reduction in profits
for environmentally responsible investments.

3. Methodology and dataset

This section contains the outline of the employed methodology and
the investigated dataset.

3.1. Methodology

We measure the attention to the energy market transition scraping
the Wall Street Journal (WSJ) headings, an important reference for in-
vestors worldwide. The first step in processing the daily news headlines
is to tokenize each headline into individual words. We extract the full
list of words used in each headline. After the tokenization, we clean
the word list by removing any irrelevant words, such as stop words and
numbers. Then, we compute the absolute frequency of each word per
day. Let w € W represent any word in the set of cleaned words (W),
and n,, the frequency of word w on day 7, with t = 1,...,T. The total
word count for each day, N,, is the sum of the absolute frequencies of
all words:

No= ) n (3.1)

wew
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Similarly, we select the subset G of green words (G C W) and calculate
the frequency of green words at time 7 (Ng,):

Ney= Y fye (3.2)
weG

As we will see later, the analysis is performed on a rolling window basis,

with windows of size K. Indeed, a high frequency of environment-

related words carries more significance during periods when other

topics dominate the discourse, as they stand out more prominently and

attract more the investors attention. We then compute for each day r:

t
Nk, = Z Ny 5 Nggy= Z Ngia- (3.3
d=1-K+1 d=1-K+1
Taking a cue from [1], we take into account the green terms rarity by
computing a green transition attention index (GTAI), I,, that measures
the importance of green transition words within a timeframe as follows:

I = Nou xlog( N ) ) (3.4)
N, Ne ks

The dependence of I, on K and G is omitted. The first factor on the
right-hand side of Eq. (3.4) represents the proportion of green words
over the total number of words on day 7, while the second provides
a proxy of the fluctuations in the overall volume of green headlines,
presented in logarithmic scaling to prevent extreme variations. In the
empirical exercise, we let K span over different values computing I,
considering weekly, monthly, quarterly, semiannual, and annual time
frame as a sensitive analysis.

We consider J stocks ad set the price of thee generic jth stock at
day 7 as P;,. Thus, we calculate the daily excess return of the jth asset
at time 1, namely r; ,, subtracting the daily risk-free rate r,, from the
asset return, as follows:

rig =P, - Pj,t—l)/Pj,t—l —Trr

Using a rolling window of size O, we estimate the following model for
each day ¢ over the period [ — Q, ] to assess the impact of GTAI on the
financial returns of the jth stock:

rie=Bojat B Xty I +e, (3.5)

where B, B, = P11 Bojis B3 Pajss s j)» and v;, are OLS parame-
ters, X, is a matrix containing the daily values of Fama-French factors
(FF) observed over the period [r — Q,1], and ¢, represents normally
distributed errors with zero mean. The FF factors are time-dependent
and describe the excess returns of portfolios constructed by selecting
global stocks with specific characteristics. Specifically, they consist of:
(i) the difference between the market return r,,, and the risk-free rate
at time ¢ (r,,, - r fy,); (ii) the Small-Minus-Big (SM B,) factor at 7, which
reflects the size premium; (iii) the High-Minus-Low (H M L,) factor in
t, capturing the value premium; (iv) the Robust-Minus-Weak (RMW,)
factor in ¢, related to profitability; and (v) the Conservative-Minus-
Aggressive (CM A,) factor at time 7, which accounts for investment
strategies [119]. The OLS coefficient Vi describes the effect of the GTAI
on the return of the asset j for day 7. We exploit y;, to compute: (i)
the average value in ¢, namely y,, which summarizes the impact on the
single return series of the GTAI, and (ii) the proportion of statistically
significant y;, for 1, p;:

S

K
1 1
V== z Vil where p== Z]ij, and
Sp, ot S o
(3.6)
_ {1, if p-value(y; ) < a
Jst

I.. =
’ 0, otherwise.

The value « is fixed at 1% and S C J is any subset within which we
aggregate stocks to assess the effect of the GTAI on such companies. In
the empirical application, we use y, and p, to conduct a comparative
analysis among different subsets .S and investigate possible policy and
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Table 1
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Green terms dictionary [56] categorization in skills (Green, green potential, and remove) and categories.

Skills and categories

N Words/Roots

Green 308
Agriculture, forestry, and fish production 10
Clean Energy 40
Common terms 7
Energy efficiency 48
Environmental Certifications 4
Environmental Knowledge 7
Environmental Regulations and Compliance 9
Greenhouse Gas Reduction, Pollution Reduction & Removal 78
Low-carbon mobility 11
Low-polluting construction 4
Natural Resource Conservation 71
Recycling and reuse of waste and materials 19
Green Potential 39
Agriculture, forestry, and fish production 15
Energy efficiency 1
Environmental Knowledge 2
Low-carbon mobility 7
Low-polluting construction 8
Natural Resource Conservation 2
Recycling and reuse of waste and materials 3
Repair 1
Total Count 347

Table 2
Most frequent NYT headline terms matching the green
terms dictionary [56].

Word Freq
Climate 742
Green 393
Farm 151
Solar 147
Seed 146
Floods 69
Environmental 67
Drought 64
Forest 50
Ethanol 45
Lithium 36
Methane 24
Organic 22
Wilderness 17
Wwildlife 15
CoO, 13
Sustainable 13
Sewage 11

technological implications, running a dynamic analysis to consider the

mutating condition of the energy market. We define also:

P and (3.7)

ASY)

Il
el
M=
i
Il
el
I ol

=

I 1:

as the average proportion of statistically significant y parameters and
their relative values, respectively, which give an overview of the effect
of the GTAI considering a specific set of stocks. To assess the relation-
ship between returns and the GTAIL, we compute [; as the average
index I, estimated by categorizing the average daily returns 7, in ¢ non
decreasing classes of values in which we split the return distribution,
r., with ¢ = 1,...,C, as follows:

Zre,lr 1 ¥
(=|T; ; f,:EZr,_, ; t,={t=1,....,T|F Er.}.

4

I.

F

Assessing this relation would provide insights on the relationship be-
tween green transition attention and profitability/loss over different
levels of returns.

3.2. Data

We collect data from four different sources. We extract a series
of environmental transition related words from the World Data Bank
archive [56], called the Green Terms Dictionary (GTD). The GTD is
a collection of 451 environmentally-related terms (including words or
word roots) individuated through a comprehensive review of green
tasks, skills taxonomies, academic literature, and policy reports. The
GTD categorizes terms into two main types and several terms cat-
egories. The classification per type discriminates between “Green”,
which identifies terms directly linked to reducing environmental im-
pact, and “Green potential”, which highlights terms that could refer to
green tasks, activities, skills, or industries, depending on the context
in which they are used. There is a third type characterizing 104
words marked as “Remove” that contains words like “bus”, “GPS”, and
“thermometer”. We consider only the first two categories, working on
a final set of 347 unique words or root. A further classification divides
terms in fourteen further “skill” categories. Someone explicitly refers
to climate change issues, like “Greenhouse gas reduction, Pollution
reduction & removal”, “Clean energy”, and “Energy efficiency”, while
others are related to environmental conservation and preservation, like
“Agriculture, forestry, and fish production”, “Low-carbon mobility”,
and “Natural resource conservation”. Table 1 contains an overview of
the GTD terms with the frequency of each type and skill.

We provide the frequencies of the most popular words (see Table 2),
while Fig. 1 is a word cloud with the most frequent words. The terms
Climate and Green are the most frequent ones, as intuition may suggest.
In addition, we note the predominance of themes associated with
natural disasters and raw materials. Also in this case, we observe the
clear connection of these phenomena and commodities to the attention
to the environment and transition risk. As an additional element of
data description, we represent the monthly time series for the words
“Climate” and “Green” to study how the frequency of these terms has
evolved over time in WSJ articles (see Fig. 2). We note that while
“Green” appears consistently throughout the sample period, “Climate”
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Fig. 1. Word cloud of Green Terms frequency in WSJ headlines.
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Fig. 2. Monthly frequency of WSJ articles containing the words “climate” (top) and “green” (bottom)

becomes increasingly prominent after 2020, reflecting the growing
public focus on environmental issues. This figure helps illustrate how
the green transition has remained a persistent theme over the past

decade, with certain spikes in media attention aligning with periods
of heightened interest in energy stocks.

The second data source is The Wall Street Journal News Archive
(WSJNA), from which we retrieve historical data through a Python
Application Programming Interface (API) [120]. We scrape the archive
to retrieve the Journal’s headlines from January 1, 2012, to January
1, 2024. This results in a daily time series of 347’469 headlines,
which we use to proxy the source from where investors’ get financial
information. We consider the WSJNA articles a reliable source for
measuring trending topics in the market due to the nature of the

Journal itself. It is owned by Dow Jones & Company, one of the most
trusted organizations globally concerning financial markets. Moreover.
it is the largest newspaper in the United States by print circulation,
alongside The New York Times, though it focuses almost exclusively

on financial news. For this reason, it is considered one of the most
influential financial sources worldwide.

We collect financial data from two different sources. First, we obtain
daily adjusted closing prices for all 2284 publicly traded companies
classified as “Energy” companies according to the Thomson Reuters
Business Classification (TRBC) from the London Stock Exchange Group
(LSEG) Data & Analytics database [121]. Second, we retrieve the daily

classical asset pricing market factors and the risk-free rate from the
Kenneth R. French Data Library [122].
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Fig. 3. Number of companies divided by geographical area (left panel) and subsector (right panel).

The LSEG dataset has limited coverage, with several energy com-
panies lacking daily price quotes over the analysis period. We exclude
companies with fewer than 2000 observations, with problematic gaps
in their time series data, and companies delisted during the time frame
analyzed. Our final sample comprises 898 companies distributed world-
wide, as shown in Fig. 3. The largest group of stocks is headquartered in
Asia (405, of which 153 are in China), followed by North America (232,
of which 144 are in the United States) and Europe (173). Given the
limited number of companies in Africa (14), Central and South America
(23), and Oceania (51), we consolidate these regions under the category
“Rest of the World” (RoW) for analytical purposes. Most of energy
companies are classified as fossil fuel firms (771, 84%) according to the
TRBC, while 117 (13%) are depicted as renewable energies and only 31
(3%) belongs to the uranium subsector.

We report in Tables 4 and 5 (Appendix) descriptive statistics com-
paring energy sector returns across subsectors and regions. Energy
companies generally deliver positive average returns, but fossil fu-
els often exhibit left-skewed distributions, indicating larger downside
movements. This was particularly evident during the COVID-19 out-
break, when fossil fuel companies faced their lowest average annual
return of —13.64%, while renewables also declined but with smaller
average losses (—8.26%). In contrast, the renewable energy sector
recorded its highest average return in 2015 (11.37%), aligning with the
momentum around the Paris Agreement. The uranium sector shows a
distinct profile, with higher volatility and the broadest range of returns,
from -12.48% in 2021 to 16.84% in 2020, reflecting the sector’s
inherent uncertainty. Also, fossil fuels are also the only subsector with
consistently negative skewness, highlighting more frequent downside
movements than in other segments. Regarding the regional compari-
son, while the 2020 shock impacted all regions, the size and pattern
of returns differed. North American energy companies, in particular,
displayed larger fluctuations, with an average loss of —24.91% in
2023, pointing to heightened downside risks and instability in the
region, albeit influenced by outliers. By contrast, other regions showed
less pronounced swings, highlighting the importance of considering
geographical factors when analyzing energy sector dynamics.

4. Empirical results

We estimate the index I, as in Eq. (3.4) using a monthly time
frame (K = 30) and GTD terms belonging to the “Green” and “Green

Potential” skills.! Fig. 4 presents the time series of the GTAI built
accordingly. The series fluctuates between 0 and 0.20, with peaks
around events significant to the green transition era. The highest value
is reached during the “Wall Street Journal’s ECO:nomics Conference”
on March 30, 2013, when global attention focused on the business of
environmental sustainability, and the Journal devoted a large portion
of its coverage to this event. Other peaks correspond to milestones in
the fight against climate change, such as early June 2017, when Donald
Trump announced the U.S. withdrawal from the Paris Agreement,
and November 19, 2022, during the Sharm el-Sheikh Climate Change
Conference, where India declared its intention to increase coal use
over the next decade. Additional spikes, such as on September 10,
2022, reflect climate-related issues, such as a California drought and
the consequences of extreme global temperatures. Hence, the GTAI
captures attention to the green transition, highlighting events that mark
its progression.

Choosing a rolling window of Q = 252 trading days, we estimate
the OLS regression in Eq. (3.5) and focus on the coefficients y; ,. Table
3 presents the descriptive statistics of y,, the average value 7, and the
average proportion of statistically significant coefficients, p, divided
by region and energy subsector. Across the full sample, 17% of y;,
estimates are statistically significant, but a consistent heterogeneity
emerges when analyzing differences across regions and subsectors. The
proportion of significant coefficients reaches 34% for North American
firms, while it drops sharply to just 8% for Asian companies. This
discrepancy may partly reflect the greater exposure of North Ameri-
can firms to the WSJ articles. However, it may also be indicative of
structural differences between energy markets, such as variations in
regulatory environments, investor attention, or sectoral compositions.
European firms exhibit a proportion of 14%, closely aligning with
that of the RoW at 13%. This suggests that firms in these regions are
more responsive to the GTAI compared to their Asian counterparts,
potentially reflecting a closer alignment with the US market behavior.
Examining energy subsectors, uranium firms show the highest propor-
tion of significant coefficients (20%), likely due to their heightened

1 We conduct a sensitivity analysis to assess the responsiveness of I, to
variations in both the value of K (e.g., changing from a monthly to a quarterly
window) and the set of terms (e.g., selecting only terms labeled as “Green”).
Results are similar across scenarios; thus, we do not report them in the paper,
but they are available upon request.
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Fig. 4. GTAI time series (Jan 2013-Dec 2023).

exposure to environmental risks and the political sensitivity surround-
ing nuclear energy. Fossil fuel companies follow with 17%, while
renewables exhibit the lowest proportion (11%). This pattern confirms
that firms operating in industries most vulnerable to regulatory shifts,
carbon pricing, and ESG scrutiny tend to exhibit more frequent and
stronger market reactions to green transition narratives.

The relationship between stock returns and attention to the green
transition exhibits significant and persistent heterogeneity across re-
gions and subsectors. While the average impact of GTAI on daily
returns of energy companies is slightly negative (7 —-0.001), it
varies in both sign and magnitude depending on the region, offering
distinct economic insights. More in detail, the highest average impact is
observed in Asia (0.005), where companies face strong regulatory pres-
sure to meet environmental targets. In contrast, we observe the largest
average negative effect within the RoW companies (—0.007), where
the lack of a strong environmental commitment plays a role. Also,
these regions are among the most exposed to environmental disasters
which increase their transition risk [123]. North American firms show
a slightly negative average effect (—0.003), suggesting that increased
attention to the green transition is met with a negative market reaction
in the energy sector. This divergence spotlights how differing levels of
sustainability focus translate into varying exposures to transition risk.
US companies tend to incur losses during periods of heightened green
transition attention, whereas their European counterparts, more aligned
with environmental targets, show a null average effect in these phases.
Among subsectors, uranium energy companies exhibit the highest aver-
age impact (¥ = 0.048), which is the only positive and far different from
the two others (both —0.003). This result may stem from the fact that
these firms operate at the technological frontier of the green transition,
driving innovation in the evolving energy landscape. For instance, the
large and positive value is probably affected by the announcement of
the breakthrough in nuclear energy technology (December 5, 2022).

When considering median values, regional and sectoral differences
become even more pronounced and sometimes contradict mean-based
findings, suggesting that outliers and skewness play a crucial role in
shaping the distribution. While the median impact remains negative for
energy companies (—0.003), European firms narrow the gap with the
RoW ones. This suggests that being in the spotlight of an environmen-
tally committed system like the EU may have negative consequences
that are not observed in less stringent markets, such as the US, where

the median effect is positive (0.001). The strong positive skewness
of y, indicates that heightened attention to the green transition gen-
erally undermines stock performance, leading to losses as attention
intensifies. The exception remains North America, where we observe
slight but negative skewness. Results diverge from the analysis of y
when examining the median values across energy subsectors. Uranium
companies are the only group showing a positive value (0.034), while
renewables exhibit much lower values than fossil fuels (=0.013 vs.
0.004). Moreover, the wide range between minimum (negative) and
maximum values highlights the need for a dynamic analysis of y,,
identifying patterns across regions and energy subsectors over time.
For instance, while the maximum value of y, in the overall energy
sector is close to one, it exceeds six within the renewables subsector
and five within the uranium subsector. Uranium companies also exhibit
a sharp negative spike, reaching nearly -3, compared to a minimum
of —0.113 for the energy sector as a whole. These divergences stress
the different reactions to transition risk among competitors within the
evolving energy mix during the green transition. Such differences can
be attributed not only to short-term shocks — such as energy crises or
natural disasters — but also to the technological dynamics characterizing
the sector. In particular, emerging technologies tend to exhibit higher
volatility as they adjust to innovation cycles, regulatory shifts, and
evolving market expectations. This heightened sensitivity is further
amplified by media attention, which can intensify market reactions
and price swings in these sectors. As investors respond to news and
narratives around technological developments and policy changes, the
resulting fluctuations are often more pronounced for renewables and
uranium companies compared to traditional fossil fuel firms.

The distributions reported in Fig. 5 further highlight these differ-
ences. In the left panel (Fig. 5(a)), North American companies are the
only group with values concentrated around the mean, while the dis-
tributions for other regions are flatter, indicating significant variation
in the effects across companies. The pronounced effect of WSJ news
on non-US countries presents the Journal as a global transmitter of
green transition risk, rather than merely a local news vehicle. The left
tails are more pronounced for both the RoW companies, often operat-
ing under lower regulatory standards, and for European firms, which
are subject to the world’s most stringent environmental regulations.
This result suggests two possible interpretations: first, lower regulatory
alignment with green transition objectives may increase exposure to
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Table 3
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Values of 5 and 7, computed as in Eq. (3.7), over the sample and divided by region and energy subsector (Jan 2012-Jan 2024) and
descriptive statistics (minimum (Min), first quartile (Q1), median (Med), third quartile (Q3), maximum (Max), standard deviation

(SD), skewness (Skew), and kurtosis (Kurt) of the parameter y,.

14

Stats p 7 Min 0, Med Qs Max SD Skew Kurt
Energy 17% —0.001 -0.113 -0.018 —-0.003 0.016 1.060 0.044 5.870 135.765
Region

Asia 8% 0.005 —0.205 —-0.025 0.002 0.028 3.047 0.074 26.719 1096.789
Europe 14% 0.000 -0.212 -0.051 -0.007 0.035 20.512 0.405 49.521 2506.445
NAmerica 34% -0.003 -0.258 -0.014 0.001 0.022 0.116 0.045 -1.319 5.667
RoW 13% —-0.007 —1.494 —-0.048 —-0.008 0.028 3.439 0.150 11.611 297.66
Energy subsector
Fossil Fuels 17% —-0.003 -0.124 —-0.02 —-0.004 0.015 1.104 0.046 6.165 145.929
Renewables 11% —-0.003 -0.712 —-0.052 -0.013 0.036 6.477 0.148 32.241 1415.21
Uranium 20% 0.048 -2.781 -0.026 0.034 0.110 5.439 0.259 4.605 153.460
D Energy D Asia D Europe D NAmerica Row D Energy D Fossil-Fuels D Renewables D Uranium
20 20
15 15
2 =
= =
3 10 & 10
o @]
5 / \ 5
0 — S— 0
-0.2 -0.1 0.0 0.1 0.2 -0.2 -0.1 0.0 0.1 0.2
Tt Tt
(a) Region (b) Sector

Fig. 5. Densities of estimated y, divided by region (left panel) and sector (right panel). Outliers, identified as values far from the first and third quantiles more

than 1.5 the interquartile range, are removed to improve data visualization.

transition risk, as seen for RoW companies; second, European firms,
which are under the spotlight of the green transition narrative, may
face heightened negative reactions to bad news. Fig. 5(b) shows the
densities of y, across sectors, with striking differences. Renewables and
uranium exhibit much wider distributions than fossil fuels and the over-
all energy sector, reflecting higher sensitivity to green transition news.
In particular, uranium exhibits a heavy right tail, indicating potential
for large positive reactions, alongside a thick left tail capturing sharp
negative drawdowns. By contrast, fossil fuels remain clustered around
zero, indicating lower responsiveness to green transition-related news.
These differences can be attributed to the greater exposure of emerging
technologies to the green transition narrative, which attracts more me-
dia attention. According to limited attention theory, heightened media
coverage can amplify price reactions, leading to higher volatility in
response to news. Given these significant differences, a time-dependent
analysis could reveal transitional phases, asymmetric responses, and
shifts in investor perceptions, providing key insights into the evolving
role of green finance within energy markets.

In Fig. 6, we present I; , the measure that captures the relationship
between stock returns and the GTAI alongside the time series of the
average y, coefficients (7) and the average proportion of statistically
significant y;, values (p), divided by region. Specifically, we divide the
returns distribution into five classes, subsetting the domain of returns
into seven classes from the minimum to the maximum value. We choose
a class size of 0.1 for the central classes (from —0.2 to 0.1), while we
let the two extreme classes open to contain the outliers of the return
distribution. Fig. 6(a) highlights an association between high values of

I+ , indicating heightened attention to the green transition, and extreme
returns located at the tails of the distribution. This finding suggests that
GTAI exerts a significant influence on stock profitability, with increased
attention driving pronounced price fluctuation. However, this effect
exhibits significant regional variation. In the North American and RoW
subsets, elevated index levels correspond to lower returns, whereas in
Europe and Asia, energy stock returns peak alongside high GTAI values.
Thus, high attention implies a pump (dump) in the returns of energy
stocks headquartered in the most (least) environmentally committed
regions, indicating an association between green policy/regulation and
transition risk.

The temporal dynamics of the relationship between GTAI and re-
turns, illustrated in the central panel of Fig. 6, show that the average
coefficients y, fluctuate significantly over time, with differences across
regions. Values alternate between negative, neutral, and positive, in-
dicating that the impact of green transition news on stock returns is
highly time-dependent. For instance, y, peaks in Europe immediately
after the Paris Agreement, while it reaches its lowest point during
the COVID-19 crisis, partly due to the intense media focus on the
unprecedented collapse in oil prices, which heavily impacted fossil fuel
companies. Although this negative effect is observable globally, it is
particularly pronounced in Europe and North America, likely reflecting
a combination of severe production disruptions, higher exposure of
these markets to global economic cycles, heightened market volatil-
ity, and the sharper decline in fossil fuel performance during this
period, which may have amplified negative reactions when immedi-
ate economic crises took priority. Additionally, market instability and
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Fig. 6. Region-based empirical outcomes for World, Asia, Europe, North America, and the rest of the world (RoW, i.e., Africa, Central-South America, and
Oceania) reported in the first, second, third, and fourth row, respectively. In the first column, we find the graphical representation of the connection between the
returns divided in classes and I; . The second column presents the rolling windows-based estimation of y,. The third column contains the rolling windows-based

analysis of p,.

geopolitical crises can amplify the effects of transition-related news,
often translating into negative impacts on stock returns. Overall, the
effect of green transition attention is uneven over time and across
regions, producing different impacts depending on the specific context.
For example, during periods of market expansion, such as 2018, the
GTAI tends to have a positive effect on energy returns worldwide, while
in periods of geopolitical tensions, such as 2022, regional differences
in the impact of green transition attention become more pronounced.
These divergences are often obscured when considering the energy

sector as a whole, highlighting the added value of a region-specific
analysis for understanding how sustainability attention dynamically
affects firm profitability.

The final column of Fig. 6 highlights the temporal clustering of
GTAI effects on energy stock returns. Periods of significant impact
are not uniformly distributed but tend to concentrate within distinct
timeframes, indicating that green transition risk shares similarities with
market volatility patterns. This clustering may reflect a systematic
underestimation of environmental risk, which is often sidelined by



R. Cerqueti and K. Stefanelli

100% 4

0.050

0.025

0.000

0.025

0.050

0% ECIICICIR
T T S E S S S S

(a) All Energy

100% 1

03 02 0.1 00 X 02 &

(d) Fossil Fuel

100% 1

5% 02
03
PRI @
0% & NJRCIRCIRCIIC &
B S

NN

03 0.2 0.1 0.0 0.1 02
r

(g) Ren Energies

100% 1

[
:
g
!

(j) Uranium

o 30 & L @

9.5° 0 P B D P PP 5 B ¥ P40 6
R A N PP PP PP
FEFFEFTETEFTETE T FE T E S E T

(b) All Energy

R S ST I R RN S S
S E S S S S S S S S S S P

PLERN AR AN LN AP NN LN
FITE T E T E T E T E ST E TS

(e) Fossil Fuel

Q& YISO W W N 3
Q& @O O D D D PP
B I M M M L L O s

B S 5 S 5
PN APLIN IO IPLIN AP LI I II L INLINLINLEN LN
FFE T FE T E T I T I T E T ETE T E T

(h) Ren Energies

© (> 0 6 (0 A L B ® O © DS B DD DD >
0(19 c@ n”'“ é,LQ ch c"'g t/q'B cq’Q an é,,p (ﬁ’g (\W() n@ (\lﬁ 0(19 (\wva K/q'“ cq’Q nwc é”p nfﬁ (5'9
FP I I P I Y FT YT I P IPITYF I

(k) Uranium

Energy 335 (2025) 137811

TSP S RC S R g L g L
DD DS S S PSSP DS

S IS E LIS ELELELELESESES
B R i R

(c) All Energy

3

B R S Y S 0 g0
SO S LSS S SIS S S
FEFE T E T E T E T ETE T E T E T E T E S

(f) Fossil Fuel

[

75-)M’\VMWM\
» R R N S G S S S S Yy
o PP 6 6B oA QDSOS D ® NN D DD D
& B S BB S BB DB B DB B B S

& B S B &
FITE T E T E T E T T T E ST FE T

(i) Ren Energies

n

PR R S S SR R Y S A INE O S S Sty
S R I R IR @

0'79 (ﬁ,“ b’),“(\wg Qw“ \119 D'),“C'LB EWQC’LQ Qfé’ (\lﬁ bn,“(\wd"b@q’ éfy,“(L b’),“’i'@wgw“gﬁﬁ“ﬁb é‘).“’L
I E T E T E T E ST E T F S

(1) Uranium

Fig. 7. Sector-based empirical outcomes for all sectors, fossil fuel, renewable energies, and uranium (first, second, third, and fourth row, respectively). In the
first column, we find the graphical representation of the connection between the returns divided in classes and I; . The second column presents the rolling
windows-based estimation of y,. The third column contains the rolling windows-based analysis of p,.

short-term macro-financial risks requiring immediate market atten-
tion [124]. To deepen the analysis, we examine analogies and discrep-
ancies across regions. In Asia, the GTAI exhibits statistically significant
impacts for only a few companies, with p, oscillating around 10%-20%
and rising only in the final years of observation. This aligns with
the pattern for RoW companies, although they show higher aver-
age impacts (around 25%), larger fluctuations, and peaks approach-
ing 50% during the same period. In contrast, North American and
European firms show similar timing in their response to the GTAIL
Indeed, although with different magnitudes, they often experiencing
simultaneous exposure to shared macro-financial shocks. The strongest
similarities are observed during two main periods: from December
2016 to late 2018 and from the onset of the COVID-19 pandemic
through December 2022. These periods correspond to critical global
events affecting the green transition narrative and energy markets. The
first phase (post-2016) is likely linked to the momentum generated
by the Paris Agreement, which acted as a global policy push for
the transition and, apparently, affected energy companies unevenly
across regions. The second phase reflects the compounded effects of

10

the pandemic-induced slowdown in global production and the sub-
sequent raw material shortages triggered by the onset of the Russo-
Ukrainian conflict. These events led to large, albeit opposite, move-
ments in fossil fuel prices and indirectly affected energy stock prices,
shaking the entire energy market. During this latter period, and par-
ticularly throughout 2022, over 75% of North American and nearly
50% of European energy companies experienced positive and statis-
tically significant impacts of GTAI on returns. This finding stresses
the capacity of our GTAI to identify periods when energy companies
either suffer or benefit from green transition attention, depending on
the broader market and geopolitical environment. The GTAI proves
capable of capturing the effects of both environmental policy mile-
stones (such as the Paris Agreement) and geopolitical crises on the
energy market. Furthermore, it distinguishes these effects across coun-
tries and regions, revealing differing exposures to green transition risk
and the consequent financial implications on the energy stock market.

In Fig. 7, we graphically report the results concerning the relation-
ship between the GTAI and energy stock returns, as well as the dynamic
analysis of the index, across different energy subsectors. Our findings
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further emphasize how the green transition affects energy companies
differently according to their specific core business. To discuss this in
more detail, we first comment on the relationship between I; and
returns, reported in the first column. Although there is no clear overall
relationship within the fossil fuel subsector, extremely negative returns
tend to correspond to days with the lowest GTAI values. In contrast,
the distribution of I; appears almost symmetrically opposite within
the other two sectors. In particular, periods of increased GTAI are as-
sociated with positive (or neutral) returns for renewable energy stocks,
consistent with the idea that greater attention to green transition topics
naturally benefits this sector. Conversely, high levels of I are strongly
linked to negative returns in the uranium subsector, highlighting the
sector’s sensitivity to green transition attention. On the one hand, this
opposite relationship between the index and returns reinforces the
view of competition between renewable energy and nuclear power
as contenders for the principal energy sources of the future [125],
as reflected in their contrasting responses to media attention. On the
other hand, the uranium result aligns with the concept of nucleomi-
tophobia, i.e., the fear of nuclear energy, often fueled by the media’s
role in shaping public perceptions of nuclear risk, particularly follow-
ing major nuclear incidents [126]. This is reflected in the observed
negative relationship between GTAI values and returns in the uranium
sector.

The dynamics of the average GTAI parameters (central panel of
Fig. 7) reinforce the previous findings. We observe distinctly different
patterns in the time series of statistically significant y, values across
subsectors. In the fossil fuel sector, y, values are mostly slightly positive
and show much less fluctuation compared to the other sectors. Negative
values are mainly concentrated during the COVID-19 period, when
the collapse in oil prices drew media attention to this market and
became intertwined with the broader health crisis. Peaks in y, are
evident in 2018, during a period of market growth, and again in
2022, when rising oil prices were driven by geopolitical tensions. In
the renewable energy sector, y, spans a broader range, showing both
sharp increases and declines on multiple occasions. For instance, in
2020, values shifted rapidly from highly negative to strongly positive,
possibly reflecting both the market instability during the initial stages
of the pandemic and the renewed focus on climate policies linked
to the potential re-entry of the US into the Paris Agreement, as an-
nounced during Joe Biden’s presidential campaign [115]. For uranium
companies, the GTAI generally has a positive effect on returns but
is marked by sudden and frequent swings in both direction and size.
Additionally, there are instances during 2017-2018 where GTAI values
show no significant effect on uranium stock returns, although such
periods are rare. The wider variability in y, observed in the renewables
and uranium sectors, compared to the relative stability seen in fossil
fuels, suggests that these sectors are more sensitive to news related to
the green transition. In contrast, the fossil fuel sector, which is more
directly influenced by macroeconomic and geopolitical factors, appears
to react strongly to green transition attention mainly during exceptional
periods.

The last panel of Fig. 7 shows the time series of the proportion
of statistically significant y;, across subsectors. The uranium sector
exhibit the highest average levels of p,, followed by fossil fuels and then
renewable energy companies. However, the time series share similar
patterns across sectors, though with different magnitudes, signaling
common periods when green transition attention affects the entire
energy sector, albeit unevenly. High values of p, tend to cluster in
specific periods, mirroring what we observed in the regional analy-
sis. These phases align with times of heightened environmental focus
(e.g., after the Paris Agreement) and geopolitical crisis (e.g., COVID-
19 and the Russian invasion of Ukraine). An interesting spike in p,
occurs around December 2022 for uranium companies, where returns
of nearly all firms are influenced by the GTAI (p, approaches 100%).
We attribute this to the announcement of a breakthrough in nuclear
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fusion technology on December 5, 2022. This event triggered strong
market reactions and, in the uranium sector, led to a sharp change in
the relationship between GTAI and returns: y, turned negative and then
quickly positive again, reflecting the impact of a news-driven short-
term shock.? This provides further evidence of the GTAI’s ability to
capture critical events in a sector where, beyond geopolitical tensions
and supply-demand shocks, technological progress can rapidly reshape
the prospects of a technology and, in turn, the value of the companies
involved in its development.

To summarize, our analysis highlights how the GTAI impacts en-
ergy stock returns, with effects varying by region, subsector, and over
time. Elevated GTAI levels often drive volatility, reducing returns for
uranium stocks while benefiting renewable energy firms, whereas fossil
fuel companies exhibit more mixed responses depending on broader
market conditions. The temporal clustering of significant impacts —
particularly around key events such as the aftermath of the Paris
Agreement, the 2020 COVID-19 outbreak, and the 2022 energy price
shocks — reveals the GTAI's potential in capturing sustainability-related
developments that are relevant to financial markets. Overall, our find-
ings suggest that media attention during the green transition acts as a
catalyst, influencing the profitability of energy companies, the sector
most exposed to this structural shift. This makes the GTAI a valuable
tool for monitoring transition risk, managing hedging strategies, and
identifying market opportunities linked to the evolving environmental
sustainability landscape.

5. Conclusions

The energy market is undergoing a deep transformation. In an era
where sustainability is preeminent, aligning with the evolving economy
is crucial, while transition risk remains a looming sword of Damocles,
particularly for the most polluting energy companies. Environmental
challenges, technological advancements, and global sustainable devel-
opment goals are continuously reshaping an industry where different
energy sources compete for dominance in the future economy. In this
context, how should investors approach investing in the energy sector?

This paper shows how media attention to the green transition
influences the energy sector and provides informed investors with a
tool to hedge against transition risk while capitalizing on emerging
opportunities. To achieve this, we introduce a novel index that quanti-
fies the media green transition attention, using the Wall Street Journal
as a paradigmatic case. A linear model is then developed to assess
the relationship between market performance and media attention,
with the analysis spanning different geographical regions and energy
subsectors. We run the empirical analysis on a sample containing
the quotes of all the public energy companies listed worldwide, ob-
served trough the period spanning from January 1, 2012 to January
1, 2024.

Our findings reveal significant heterogeneity in the impact of media
attention on financial performance, depending on geography, industry
segments, and time periods. European energy firms, operating un-
der stringent environmental regulations, exhibit a markedly different
response to heightened green transition attention compared to their
North American counterparts, where environmental policies are more
lenient or even negligible. Similarly, while the renewable energy sector
benefits from increased attention, uranium-based energy companies
tend to suffer due to persistent public concerns over nuclear energy.
Moreover, the impact of transition risk is not constant over time. It
tends to recede when other market risks take precedence, as seen during
crises that demand immediate hedging actions. Our analysis also cap-
tures spikes in media attention’s influence during major economic and

2 Nuclear fusion technology does not require uranium to operate, unlike
traditional nuclear fission.
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environmental events, such as the COVID-19 pandemic, highlighting its
relevance in periods of heightened uncertainty.

From a financial perspective, green transition risk exhibits a form
of clustering, akin to volatility clustering observed in financial markets.
Just as market risk tends to concentrate in periods of turbulence, the
influence of green transition attention appears to cluster around specific
events or regulatory shifts, leading to waves of heightened impact
followed by relative stability. This finding further stresses the need
for dynamic risk management strategies, as the effect of transition risk
is neither uniform nor persistent over time. Furthermore, the varying
responses across regions highlight the role of environmental policies in
shaping market reactions, with investors’ choices influenced by both
regulatory environments and cultural attitudes toward environmental
sustainability.

Future research could enhance the robustness of our findings by
expanding the index to include multiple financial and general news
media sources, enabling a broader and more comparative analysis
of media narratives. This would help determine whether attention
effects are consistent across different information channels or if cer-
tain sources exert a stronger influence on market behavior. Addition-
ally, the methodology could be extended to investigate the impact
of broader sustainability concerns, beyond the green transition, on
corporate profitability.

Importantly, the proposed index can be adapted and suitably ex-
ploited in different contexts, not only in the financial market case. On
this, media attention is an instrument driving the consumer’s decisions
(see e.g., [127]). Still on consumers’ behavior, we refer to [128],
where the authors discuss news propaganda and its impact on energy

Table 4
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consumption. In these instances, we can identify a marketing-based use
of the proposed index. From different perspectives, the proposed index
can have an impact on the election results when words are selected
appropriately (see e.g., [129]) or we can analyze media attention in
the context of the establishment of the initial public offering (IPO, see
e.g. [130D).

These challenging issues are left for future research.
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Appendix. Tables of the descriptive statistics of returns

See Tables 4 and 5.

Summary statistics of the energy company daily returns by year and divided by subsector. Returns are multiplied by 100 (Jan

2013-Dec 2023).

Energy companies

Statistic Overall 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Mean 0.06 0.06 —-0.02 —-0.03 0.13 0.08 —-0.06 0.09 0.15 0.17 0.11 0.05
Median 0.10 0.11 0.07 0.03 0.13 0.10 —-0.02 0.11 0.24 0.20 0.18 0.10
Volatility 0.99 0.62 0.62 1.08 1.03 0.53 0.77 0.70 1.88 0.94 1.26 0.72
Skewness -1.33 -1.05 -0.87 -0.30 —-0.32 0.23 —-0.46 0.10 -1.91 —-0.40 —-0.49 -0.01
Kurtosis 19.24 7.12 4.90 6.40 4.66 3.83 3.14 4.73 14.38 3.62 3.97 3.84
Min -12.67 —2.95 -2.61 -5.71 -3.88 -1.23 —-2.58 -2.51 -12.67 -3.15 —4.57 —-2.50
Max 6.56 1.83 1.53 4.12 3.77 2.22 1.75 3.09 6.56 2.28 2.95 2.47
Fossil fuel companies
Statistic Overall 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Mean 0.05 0.04 —-0.04 —-0.06 0.13 0.08 -0.06 0.07 0.08 0.17 0.13 0.06
Median 0.09 0.08 0.02 0.01 0.11 0.06 —0.00 0.09 0.14 0.21 0.29 0.05
Volatility 1.02 0.60 0.62 1.09 1.07 0.55 0.79 0.72 1.97 0.94 1.24 0.71
Skewness -1.41 -1.05 -0.87 -0.23 -0.28 0.23 —-0.45 0.20 -1.87 -0.41 —-0.54 -0.03
Kurtosis 21.25 7.00 5.65 6.28 4.45 3.56 3.13 4.94 14.62 3.57 4.02 4.41
Min -13.64 —-2.80 -2.75 -5.72 —4.05 -1.26 —2.68 —2.44 -13.64 -3.21 —4.38 —-2.60
Max 6.25 1.69 1.92 4.23 3.93 2.03 1.94 3.25 6.25 2.38 2.82 2.85
Renewable energy companies
Statistic Overall 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Mean 0.11 0.22 0.07 0.15 0.02 0.09 -0.10 0.19 0.50 0.13 0.01 —0.04
Median 0.07 0.18 0.12 0.17 0.01 0.04 -0.18 0.12 0.57 0.08 -0.07 -0.10
Volatility 1.15 0.99 0.93 1.43 1.02 0.61 0.90 0.82 1.67 1.23 1.48 1.06
Skewness 0.22 —-0.25 -0.07 1.57 -0.21 0.68 0.52 0.06 -1.04 0.12 0.36 0.51
Kurtosis 9.18 4.61 3.49 17.71 6.31 5.67 5.26 3.71 7.88 3.59 3.31 3.90
Min —-8.26 -3.59 —-2.86 —5.45 -4.73 -1.55 —2.45 -2.71 —-8.26 —-3.82 -4.19 -2.37
Max 11.37 3.39 3.33 11.37 3.78 2.95 4.06 2.88 5.81 4.42 4.46 3.77
Uranium companies
Statistic Overall 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Mean 0.16 0.12 0.11 0.03 0.39 0.23 —-0.05 0.04 0.43 0.24 —-0.03 0.20
Median 0.02 0.13 -0.07 —-0.08 0.17 0.01 -0.01 -0.13 0.29 0.02 -0.11 0.14
Volatility 2.34 1.77 2.34 1.84 1.99 2.24 1.68 1.42 2.92 3.25 3.30 2.09
Skewness 0.64 0.36 2.35 0.41 0.44 1.98 0.18 0.44 0.46 0.25 —0.04 0.63
Kurtosis 8.49 5.40 15.58 4.48 3.10 13.78 4.14 4.44 9.90 4.24 4.12 4.53
Min -12.48 —-5.86 —-6.36 —6.53 —4.38 —-6.57 -6.72 —4.84 -12.19 -12.48 -11.83 —5.44
Max 16.84 9.13 16.56 6.77 6.97 16.16 5.47 6.15 16.84 13.16 12.04 8.69
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Table 5
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Summary statistics of the energy company daily returns by year and divided by region. Returns are multiplied by 100 (Jan

2013-Dec 2023).

Energy companies

Statistic Overall 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Mean 0.06 0.06 —-0.02 —-0.03 0.13 0.08 —-0.06 0.09 0.15 0.17 0.11 0.05
Median 0.10 0.11 0.07 0.03 0.13 0.10 —-0.02 0.11 0.24 0.20 0.18 0.10
Volatility 0.99 0.62 0.62 1.08 1.03 0.53 0.77 0.70 1.88 0.94 1.26 0.72
Skewness -1.33 -1.05 -0.87 —-0.30 —-0.32 0.23 —-0.46 0.10 -1.91 —-0.40 —-0.49 —-0.01
Kurtosis 19.24 7.12 4.90 6.40 4.66 3.83 3.14 4.73 14.38 3.62 3.97 3.84
Min -12.67 -2.95 -2.61 -5.71 —-3.88 -1.23 -2.58 -2.51 -12.67 -3.15 —-4.57 —-2.50
Max 6.56 1.83 1.53 4.12 3.77 2.22 1.75 3.09 6.56 2.28 2.95 2.47
Asian companies
Statistic Overall 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Mean 0.05 0.04 0.04 —-0.00 0.05 0.09 —-0.09 0.07 0.13 0.13 0.05 0.06
Median 0.10 0.08 0.16 0.09 0.08 0.13 —0.06 0.10 0.20 0.14 0.07 0.05
Volatility 0.87 0.75 0.62 1.23 0.95 0.49 0.81 0.66 1.27 0.79 0.97 0.60
Skewness -0.87 -0.85 -0.83 -0.81 -0.72 -0.28 -0.57 —-0.42 -1.26 0.04 —-0.58 -0.26
Kurtosis 9.05 5.86 4.06 7.81 5.56 3.70 4.56 5.20 8.76 3.30 4.05 3.58
Min -6.86 -3.81 -2.53 —-6.86 -4.16 -1.62 -3.54 -2.85 —6.42 -1.92 -3.39 -1.95
Max 4.87 1.83 1.48 4.87 2.62 1.41 2.12 2.31 4.14 2.86 2.45 1.56
European companies
Statistic Overall 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Mean 0.05 0.03 -0.11 —-0.03 0.13 0.11 —-0.03 0.10 0.15 0.07 0.09 0.01
Median 0.07 0.11 0.02 —-0.07 0.17 0.07 0.01 0.07 0.36 0.14 0.23 0.02
Volatility 1.16 0.70 0.87 1.12 1.23 0.73 0.91 0.80 2.10 1.01 1.58 0.96
Skewness -1.27 —-0.65 —-0.94 0.08 —-1.00 0.68 —-0.46 0.01 —-2.03 -0.54 —-0.30 -0.36
Kurtosis 16.78 3.85 6.16 3.78 7.33 4.99 3.41 4.30 14.23 4.16 4.68 5.82
Min -12.74 -2.51 -4.38 -4.67 —-7.04 -1.62 -2.95 -2.63 -12.74 -3.95 —5.46 -4.86
Max 7.91 1.77 2.46 3.18 3.42 3.29 2.10 3.23 7.91 2.72 5.79 2.54
North American companies
Statistic Overall 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Mean 0.07 0.13 —-0.02 -0.16 0.28 0.05 -0.13 0.13 0.21 0.30 0.20 -0.17
Median 0.10 0.17 0.14 -0.13 0.16 0.02 —-0.03 —-0.01 0.07 0.33 0.34 -0.07
Volatility 2.02 0.85 1.35 1.79 1.99 1.20 1.45 1.73 3.51 2.00 2.33 2.61
Skewness -1.43 -1.45 0.02 0.22 0.61 0.53 -1.92 2.80 —-0.66 0.35 —0.42 -6.74
Kurtosis 29.92 8.02 8.82 4.02 5.35 7.07 14.77 28.92 11.73 4.62 3.38 64.78
Min —24.91 —-4.56 —-6.10 —6.02 -4.70 -4.75 -11.10 -7.74 -21.52 —6.02 -7.81 -24.91
Max 17.25 1.90 6.92 6.03 10.31 6.40 2.98 15.39 17.25 9.73 5.32 4.05
RoW companies

Statistic Overall 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Mean 0.08 —-0.04 —-0.09 -0.04 0.20 0.20 0.03 0.09 0.16 0.16 0.17 0.08
Median 0.09 —-0.05 —-0.00 —-0.02 0.17 0.13 0.04 0.13 0.23 0.16 0.24 —-0.01
Volatility 1.24 0.93 0.93 1.23 1.27 0.90 0.96 0.92 2.16 1.17 1.52 1.04
Skewness -0.92 -0.28 —-0.92 —-0.45 -0.15 0.64 —-0.34 —-0.46 -1.68 -0.38 —-0.34 0.24
Kurtosis 14.43 4.32 5.87 6.24 3.26 4.54 3.55 6.01 13.88 4.33 5.10 3.67
Min -14.17 —-4.06 —4.48 —6.82 -3.84 -2.07 -3.11 -4.64 -14.17 -4.76 -5.39 -3.64
Max 8.92 2.83 2.11 4.15 3.86 3.86 2.36 3.47 8.92 3.80 6.30 3.60

Data availability

The authors do not have permission to share data.
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