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 A B S T R A C T

Environmental concerns are increasingly shaping investment strategies in the energy market. Although the 
energy transition offers various opportunities, a full shift to a net-zero emissions system remains unfeasible in 
the near term, and the recent geopolitical tensions remark a still strong reliance of the global economy on fossil 
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 
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. 
2 
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 𝑛𝑡,𝑤 the frequency of word 𝑤 on day 𝑡, with 𝑡 = 1,… , 𝑇 . The total 
word count for each day, 𝑁𝑡, is the sum of the absolute frequencies of 
all words: 
𝑁𝑡 =

∑

𝑤∈𝑊
𝑛𝑡,𝑤. (3.1)
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Similarly, we select the subset 𝐺 of green words (𝐺 ⊂ 𝑊 ) and calculate 
the frequency of green words at time 𝑡 (𝑁𝐺,𝑡): 

𝑁𝐺;𝑡 =
∑

𝑤∈𝐺
𝑛𝑡,𝑤. (3.2)

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 𝑡: 

𝑁𝐾;𝑡 =
𝑡

∑

𝑑=𝑡−𝐾+1
𝑁𝑑 ; 𝑁𝐺,𝐾;𝑡 =

𝑡
∑

𝑑=𝑡−𝐾+1
𝑁𝐺;𝑑 . (3.3)

Taking a cue from [1], we take into account the green terms rarity by 
computing a green transition attention index (GTAI), 𝐼𝑡, that measures 
the importance of green transition words within a timeframe as follows: 

𝐼𝑡 =
𝑁𝐺;𝑡

𝑁𝑡
× log

( 𝑁𝐾;𝑡

𝑁𝐺,𝐾;𝑡

)

. (3.4)

The dependence of 𝐼𝑡 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 𝑡, 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 𝐼𝑡
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 𝑡 as 𝑃𝑗,𝑡. Thus, we calculate the daily excess return of the 𝑗th asset 
at time 𝑡, namely 𝑟𝑗,𝑡, subtracting the daily risk-free rate 𝑟𝑓,𝑡 from the 
asset return, as follows:
𝑟𝑗,𝑡 = (𝑃𝑗,𝑡 − 𝑃𝑗,𝑡−1)∕𝑃𝑗,𝑡−1 − 𝑟𝑓,𝑡.

Using a rolling window of size 𝑄, we estimate the following model for 
each day 𝑡 over the period [𝑡−𝑄, 𝑡] to assess the impact of GTAI on the 
financial returns of the 𝑗th stock: 
𝑟𝑗,𝑡 = 𝛽0,𝑗,𝑡 + 𝛽𝑗,𝑡 ⋅𝑋𝑡 + 𝛾𝑗,𝑡 ⋅ 𝐼𝑡 + 𝜀𝑡, (3.5)

where 𝛽0,𝑗,𝑡, 𝛽𝑗,𝑡 = [𝛽1,𝑗,𝑡, 𝛽2,𝑗,𝑡, 𝛽3,𝑗,𝑡, 𝛽4,𝑗,𝑡, 𝛽5,𝑗,𝑡]′, and 𝛾𝑗,𝑡 are OLS parame-
ters, 𝑋𝑡 is a matrix containing the daily values of Fama–French factors 
(FF) observed over the period [𝑡 − 𝑄, 𝑡], and 𝜀𝑡 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 𝑟𝑚,𝑡 and the risk-free rate 
at time 𝑡 (𝑟𝑚,𝑡 - 𝑟𝑓,𝑡); (ii) the Small-Minus-Big (𝑆𝑀𝐵𝑡) factor at 𝑡, which 
reflects the size premium; (iii) the High-Minus-Low (𝐻𝑀𝐿𝑡) factor in 
𝑡, capturing the value premium; (iv) the Robust-Minus-Weak (𝑅𝑀𝑊𝑡) 
factor in 𝑡, related to profitability; and (v) the Conservative-Minus-
Aggressive (𝐶𝑀𝐴𝑡) factor at time 𝑡, which accounts for investment 
strategies [119]. The OLS coefficient 𝛾𝑗,𝑡 describes the effect of the GTAI 
on the return of the asset 𝑗 for day 𝑡. We exploit 𝛾𝑗,𝑡 to compute: (i) 
the average value in 𝑡, namely 𝛾𝑡, which summarizes the impact on the 
single return series of the GTAI, and (ii) the proportion of statistically 
significant 𝛾𝑗,𝑡 for 𝑡, 𝜌𝑡:

𝛾𝑡 =
1

𝑆𝜌𝑡

𝑆
∑

𝑗=1
𝛾𝑗,𝑡I𝑗,𝑡, where 𝜌𝑡 =

1
𝑆

𝑆
∑

𝑗=1
I𝑗,𝑡 and

I𝑗,𝑡 =

{

1, if 𝑝-value(𝛾𝑗,𝑡) < 𝛼
0, otherwise.

(3.6)

The value 𝛼 is fixed at 1% and 𝑆 ⊆ 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 𝛾𝑡 and 𝜌𝑡 to conduct a comparative 
analysis among different subsets 𝑆 and investigate possible policy and 
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Table 1
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  
 Wildlife 15  
 CO2 13  
 Sustainable 13  
 Sewage 11  

technological implications, running a dynamic analysis to consider the 
mutating condition of the energy market. We define also: 

𝜌̄ = 1
𝑇

𝑇
∑

𝑡=1
𝜌𝑡 and 𝛾̄ = 1

𝑇

𝑇
∑

𝑡=1
𝛾𝑡 (3.7)

as the average proportion of statistically significant 𝛾 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 GTAI, we compute 𝐼𝑟̄𝑐  as the average 
index 𝐼𝑡 estimated by categorizing the average daily returns 𝑟̄𝑡 in 𝑐 non 
decreasing classes of values in which we split the return distribution, 
𝑟𝑐 , with 𝑐 = 1,… , 𝐶, as follows: 

𝐼𝑟̄𝑐 =

∑

𝑡∈𝜏𝑐
𝐼𝑡

|𝜏𝑐 |
; 𝑟̄𝑡 =

1
𝑆

𝑆
∑

𝑗=1
𝑟𝑗,𝑡 ; 𝜏𝑐 = {𝑡 = 1,… , 𝑇 ∣ 𝑟̄𝑡 ∈ 𝑟𝑐}.

(3.8)
4 
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.
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 
5 
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 𝐼𝑡 as in Eq.  (3.4) using a monthly time 
frame (𝐾 = 30) and GTD terms belonging to the ‘‘Green’’ and ‘‘Green 
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Potential’’ skills.1 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 𝛾𝑗,𝑡. Table 
3 presents the descriptive statistics of 𝛾𝑡, the average value 𝛾̄, and the 
average proportion of statistically significant coefficients, 𝜌̄, divided 
by region and energy subsector. Across the full sample, 17% of 𝛾𝑗,𝑡
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 𝐼𝑡 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 (𝛾̄ = −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 (𝛾̄ = 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 
7 
the median effect is positive (0.001). The strong positive skewness 
of 𝛾𝑡 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 𝛾̄
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 𝛾𝑡, 
identifying patterns across regions and energy subsectors over time. 
For instance, while the maximum value of 𝛾𝑡 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
Values of 𝜌̄ and ̄𝛾, 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 𝛾𝑡.
 𝛾𝑡
 Stats 𝜌̄ 𝛾̄ 𝑀𝑖𝑛 𝑄1 𝑀𝑒𝑑 𝑄3 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  
Fig. 5. Densities of estimated 𝛾𝑡 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 𝛾𝑡 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 𝐼𝑟̄𝑐 , the measure that captures the relationship 
between stock returns and the GTAI, alongside the time series of the 
average 𝛾𝑡 coefficients (𝛾̄) and the average proportion of statistically 
significant 𝛾𝑗,𝑡 values (𝜌̄), 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 
8 
𝐼𝑟̄𝑐 , 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 𝛾𝑡 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, 𝛾𝑡 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 𝐼𝑟̄𝑐 . The second column presents the rolling windows-based estimation of 𝛾𝑡. The third column contains the rolling windows-based 
analysis of 𝜌𝑡.
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 
9 
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
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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 𝐼𝑟̄𝑐 . The second column presents the rolling 
windows-based estimation of 𝛾𝑡. The third column contains the rolling windows-based analysis of 𝜌𝑡.
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 𝜌𝑡 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 GTAI. 
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 𝐼𝑟̄𝑐  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 𝐼𝑟̄𝑐  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 𝐼𝑟̄𝑐  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 𝛾𝑡 values across 
subsectors. In the fossil fuel sector, 𝛾𝑡 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 𝛾𝑡 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, 𝛾𝑡 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 𝛾𝑡 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 𝛾𝑗,𝑡 across subsectors. The uranium sector 
exhibit the highest average levels of 𝜌𝑡, 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 𝜌𝑡 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 𝜌𝑡
occurs around December 2022 for uranium companies, where returns 
of nearly all firms are influenced by the GTAI (𝜌𝑡 approaches 100%). 
We attribute this to the announcement of a breakthrough in nuclear 
11 
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: 𝛾𝑡 turned negative and then 
quickly positive again, reflecting the impact of a news-driven short-
term shock.2 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.



R. Cerqueti and K. Stefanelli Energy 335 (2025) 137811 
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 
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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. [130]).

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.
Table 4
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
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.

References

[1] De Nard G, Engle RF, Kelly B. Factor-Mimicking Portfolios for Climate Risk. 
Financ Anal J 2024;1–22.

[2] Engle RF, Giglio S, Kelly B, Lee H, Stroebel J. Hedging climate change news. 
Rev Financ Stud 2020;33(3):1184–216.

[3] Venturini A. Climate change, risk factors and stock returns: A review of the 
literature. Int Rev Financ Anal 2022;79:101934.

[4] Tetlock PC. Does public financial news resolve asymmetric information? Rev 
Financ Stud 2010;23(9):3520–57.

[5] Pedersen LH. Game on: Social networks and markets. J Financ Econ 
2022;146(3):1097–119.

[6] Münster M, Reichenbach F, Walther M. Robinhood, Reddit, and the news: The 
impact of traditional and social media on retail investor trading. J Financ Mark 
2024;71:100929.

[7] Warkulat S, Pelster M. Social media attention and retail investor behavior: 
Evidence from r/wallstreetbets. Int Rev Financ Anal 2024;96:103721.

[8] Kumar A, Lee CM. Retail investor sentiment and return comovements. J Financ 
2006;61(5):2451–86.
13 
[9] Tetlock PC. Giving content to investor sentiment: The role of media in the stock 
market. J Financ 2007;62(3):1139–68.

[10] Barber BM, Odean T, Zhu N. Do retail trades move markets? Rev Financ Stud 
2008;22(1):151–86.

[11] Kelley EK, Tetlock PC. How wise are crowds? Insights from retail orders and 
stock returns. J Financ 2013;68(3):1229–65.

[12] Michels J. Retail investor trade and the pricing of earnings. Rev Account Stud 
2025;30(1):575–610.

[13] Barber BM, Odean T. All that glitters: The effect of attention and news on 
the buying behavior of individual and institutional investors. Rev Financ Stud 
2008;21(2):785–818.

[14] Jin JY. Investor attention and stock mispricing. Account Perspect 
2014;13(2):123–47.

[15] Wen F, Xu L, Ouyang G, Kou G. Retail investor attention and stock price crash 
risk: evidence from China. Int Rev Financ Anal 2019;65:101376.

[16] Horn M, Oehler A. Attention, ESG, and Retail Investor Stock Holdings. J Behav 
Financ 2025;1–19.

[17] Keynes JM. The general theory of employment. Q J Econ 1937;51(2):209–23.
[18] Sias RW. Institutional herding. Rev Financ Stud 2004;17(1):165–206.
[19] Kultti K, Miettinen P. Herding with costly information. Int Game Theory Rev 

2006;8(01):21–31.
[20] Hsieh S-F, Chan C-Y, Wang M-C. Retail investor attention and herding behavior. 

J Empir Financ 2020;59:109–32.

http://refhub.elsevier.com/S0360-5442(25)03453-X/sb1
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb1
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb1
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb2
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb2
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb2
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb3
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb3
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb3
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb4
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb4
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb4
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb5
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb5
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb5
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb6
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb6
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb6
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb6
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb6
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb7
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb7
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb7
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb8
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb8
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb8
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb9
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb9
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb9
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb10
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb10
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb10
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb11
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb11
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb11
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb12
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb12
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb12
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb13
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb13
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb13
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb13
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb13
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb14
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb14
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb14
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb15
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb15
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb15
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb16
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb16
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb16
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb17
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb18
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb19
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb19
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb19
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb20
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb20
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb20


R. Cerqueti and K. Stefanelli Energy 335 (2025) 137811 
[21] Gupta S, Shrivastava M. Herding and loss aversion in stock markets: mediating 
role of fear of missing out (FOMO) in retail investors. Int J Emerg Mark 
2022;17(7):1720–37.

[22] Hasan I, Tunaru R, Vioto D. Herding behavior and systemic risk in global stock 
markets. J Empir Financ 2023;73:107–33.

[23] Bauer R, Cosemans M, Eichholtz P. Option trading and individual investor 
performance. J Bank Financ 2009;33(4):731–46.

[24] Welch I. The wisdom of the Robinhood crowd. J Financ 2022;77(3):1489–527.
[25] Henry PB. Do stock market liberalizations cause investment booms? J Financ 

Econ 2000;58(1–2):301–34.
[26] Baker M, Wurgler J. Investor sentiment and the cross-section of stock returns. 

J Financ 2006;61(4):1645–80.
[27] Da Z, Engelberg J, Gao P. The sum of all FEARS investor sentiment and asset 

prices. Rev Financ Stud 2015;28(1):1–32.
[28] Van der Beck P, Jaunin C. The equity market implications of the retail 

investment boom. Swiss Financ Inst Res Pap 2021;(21–12).
[29] Ashwin J. Financial news media and volatility: Is there more to newspapers 

than news? J Financ Mark 2024;69:100896.
[30] Da Z, Engelberg J, Gao P. In search of attention. J Financ 2011;66(5):1461–99.
[31] El Ouadghiri I, Guesmi K, Peillex J, Ziegler A. Public attention to environmental 

issues and stock market returns. Ecol Econom 2021;180:106836.
[32] Fedorova E, Iasakova P. The impact of climate change news on the US stock 

market. J Risk Financ 2024;25(2):293–320.
[33] Faccini R, Matin R, Skiadopoulos G. Dissecting climate risks: Are they reflected 

in stock prices? J Bank Financ 2023;155:106948.
[34] Huynh TD, Xia Y. Panic selling when disaster strikes: Evidence in the bond and 

stock markets. Manag Sci 2023;69(12):7448–67.
[35] Li Z, Huang Z, Su Y. New media environment, environmental regulation and 

corporate green technology innovation: Evidence from China. Energy Econ 
2023;119:106545.

[36] Tavakolifar M, Omar A, Lemma TT, Samkin G. Media attention and its 
impact on corporate commitment to climate change action. J Clean Prod 
2021;313:127833.

[37] Battiston S, Mandel A, Monasterolo I, Schütze F, Visentin G. A climate stress-test 
of the financial system. Nat Clim Chang 2017;7(4):283–8.

[38] Monasterolo I, Zheng JI, Battiston S. Climate transition risk and development 
finance: A carbon risk assessment of China’s overseas energy portfolios. China 
& World Econ 2018;26(6):116–42.

[39] Battiston S, Mandel A, Monasterolo I. CLIMAFIN handbook: pricing 
forward-looking climate risks under uncertainty. 2019, Available At SSRN 
3476586.

[40] Wu B, Wang L, Wang S, Zeng Y-R. Forecasting the US oil markets 
based on social media information during the COVID-19 pandemic. Energy 
2021;226:120403.

[41] Dutta A, Bouri E, Rothovius T, Uddin GS. Climate risk and green investments: 
New evidence. Energy 2023;265:126376.

[42] Pástor L, Stambaugh RF, Taylor LA. Dissecting green returns. J Financ Econ 
2022;146(2):403–24.

[43] Ardia D, Bluteau K, Boudt K, Inghelbrecht K. Climate change concerns and the 
performance of green vs. brown stocks. Manag Sci 2023;69(12):7607–32.

[44] Ferreira A, Pinheiro MD, de Brito J, Mateus R. Decarbonizing strategies of the 
retail sector following the Paris agreement. Energy Policy 2019;135:110999.

[45] Monasterolo I, De Angelis L. Blind to carbon risk? An analysis of stock market 
reaction to the Paris agreement. Ecol Econom 2020;170:106571.

[46] Fahmy H. The rise in investors’ awareness of climate risks after the Paris 
agreement and the clean energy-oil-technology prices nexus. Energy Econ 
2022;106:105738.

[47] Capelle-Blancard G, Petit A. Every little helps? ESG news and stock market 
reaction. J Bus Ethics 2019;157:543–65.

[48] Dutta A, Bouri E, Saeed T. News-based equity market uncertainty and crude 
oil volatility. Energy 2021;222:119930.

[49] Fu Y, He L, Xia Y, Liu R, Chen L. Asymmetric effects of media climate sentiment 
divergence on the volatility of green and grey energy stocks. Financ Res Lett 
2025;106798.

[50] Hirshleifer D, Teoh SH. Limited attention, information disclosure, and financial 
reporting. J Account Econ 2003;36(1–3):337–86.

[51] Geer JG, Kahn KF. Grabbing attention: An experimental investigation of 
headlines during campaigns. Political Commun 1993;10(2):175–91.

[52] Ecker UK, Lewandowsky S, Chang EP, Pillai R. The effects of subtle 
misinformation in news headlines. J Exp Psychol: Appl 2014;20(4):323.

[53] Jeganathan K, Szymkowiak A. Social media content headlines and their 
impact on attracting attention. J Mark Consum Behav Emerg Mark 2020;(1 
(10)):49–59.

[54] Hirshleifer D, Lim SS, Teoh SH. Driven to distraction: Extraneous events and 
underreaction to earnings news. J Financ 2009;64(5):2289–325.

[55] Dor D. On newspaper headlines as relevance optimizers. J Pragmat 
2003;35(5):695–721.

[56] World Bank Group. Green Terms Dictionary. 2024, https://datacatalog.
worldbank.org/search/dataset/0066087/Green-Terms-Dictionary-.
14 
[57] Engelberg JE, Parsons CA. The causal impact of media in financial markets. J 
Financ 2011;66(1):67–97.

[58] United States Enviromental Protection Agency. Climate Risks and Oppor-
tunities Defined. 2024, https://epa.gov/climateleadership/climate-risks-and-
opportunities-defined.

[59] Chichilnisky G, Heal G. Global environmental risks. J Econ Perspect 
1993;7(4):65–86.

[60] Sharfman MP, Fernando CS. Environmental risk management and the cost of 
capital. Strat Manag J 2008;29(6):569–92.

[61] Carpentier C, Suret J-M. Stock market and deterrence effect: A mid-run analysis 
of major environmental and non-environmental accidents. J Environ Econ 
Manag 2015;71:1–18.

[62] Alessi L, Ossola E, Panzica R. What greenium matters in the stock market? The 
role of greenhouse gas emissions and environmental disclosures. J Financ Stab 
2021;54:100869.

[63] Ferriani F, Natoli F. Esg risks in times of covid-19. Appl Econ Lett 
2021;28(18):1537–41.

[64] Bolton P, Kacperczyk M. Global pricing of carbon-transition risk. J Financ 
2023;78(6):3677–754.

[65] Wang Y, Lewis DJ. Wildfires and climate change have lowered the economic 
value of western US forests by altering risk expectations. J Environ Econ Manag 
2024;123:102894.

[66] Murshed M, Tanha MM. Oil price shocks and renewable energy transition: 
Empirical evidence from net oil-importing South Asian economies. Energy, Ecol 
Environ 2021;6(3):183–203.

[67] Christophers B. Fossilised capital: price and profit in the energy transition. New 
Political Econ 2022;27(1):146–59.

[68] Baffes J, Kabundi A. Commodity price shocks: Order within chaos? Resour 
Policy 2023;83:103640.

[69] Reboredo JC, Ugolini A, Ojea-Ferreiro J. Tail risks of energy transition metal 
prices for commodity prices. Resour Policy 2024;93:105057.

[70] Reboredo JC, Ugolini A, Chen Y. Interdependence between renewable-energy 
and low-carbon stock prices. Energies 2019;12(23):4461.

[71] Dunz N, Naqvi A, Monasterolo I. Climate sentiments, transition risk, 
and financial stability in a stock-flow consistent model. J Financ Stab 
2021;54:100872.

[72] Jacques P, Delannoy L, Andrieu B, Yilmaz D, Jeanmart H, Godin A. Assessing 
the economic consequences of an energy transition through a biophysical 
stock-flow consistent model. Ecol Econom 2023;209:107832.

[73] Igeland P, Schroeder L, Yahya M, Okhrin Y, Uddin GS. The energy transition: 
The behavior of renewable energy stock during the times of energy security 
uncertainty. Renew Energy 2024;221:119746.

[74] Blazquez J, Fuentes R, Manzano B. On some economic principles of the energy 
transition. Energy Policy 2020;147:111807.

[75] Lee C-C, Song H, An J. The impact of green finance on energy transition: Does 
climate risk matter? Energy Econ 2024;129:107258.

[76] Schmid-Petri H, Elschner SG. Transitionalists, traditionalists or pioneers? How 
German municipal energy companies are responding to the national energy 
transition. Energy Res Soc Sci 2024;109:103431.

[77] Sun J, Yang Y, Zhou P. Low-carbon transition risks in the energy sector: A 
systematic review. Sustain Prod Consum 2024.

[78] International Energy Agency. Net zero roadmap: A global pathway to keep the 
1.5C goal in reach. 2023, https://iea.org/reports/net-zero-roadmap-a-global-
pathway-to-keep-the-15-0c-goal-in-reach/#overview.

[79] United Nations. The 17 Sustainable Development Goals. 2015, https://sdgs.un.
org/goals.

[80] The Task Force on Climate Related Financial Disclosures. Recommendations of 
the Task Force on Climate-related Financial Disclosures. 2017, https://assets.
bbhub.io/company/sites/60/2021/10/FINAL-2017-TCFD-Report.pdf.

[81] Bolton P, Kacperczyk M. Do investors care about carbon risk? J Financ Econ 
2021;142(2):517–49.

[82] Yousaf I, Suleman MT, Demirer R. Green investments: a luxury good or a 
financial necessity? Energy Econ 2022;105:105745.

[83] Axon C, Darton R. Risk profiles of scenarios for the low-carbon transition. 
Energy 2023;275:127393.

[84] Reboredo JC, Ugolini A. Climate transition risk, profitability and stock prices. 
Int Rev Financ Anal 2022;83:102271.

[85] Alomari M, El Khoury R, Mensi W, Vo XV, Kang SH. Extreme down-
side risk connectedness between green energy and stock markets. Energy 
2024;312:133477.

[86] Su C-W, Wub Y, Qin M. Preserving energy security: Can renewable energy 
withstand the energy-related uncertainty risk? Energy 2025;135349.

[87] Bashir MF, Pata UK, Shahzad L. Linking climate change, energy transition and 
renewable energy investments to combat energy security risks: Evidence from 
top energy consuming economies. Energy 2025;314:134175.

[88] Egli F, Steffen B, Schmidt TS. A dynamic analysis of financing conditions for 
renewable energy technologies. Nat Energy 2018;3(12):1084–92.

[89] Steffen B. The importance of project finance for renewable energy projects. 
Energy Econ 2018;69:280–94.

http://refhub.elsevier.com/S0360-5442(25)03453-X/sb21
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb21
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb21
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb21
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb21
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb22
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb22
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb22
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb23
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb23
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb23
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb24
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb25
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb25
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb25
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb26
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb26
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb26
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb27
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb27
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb27
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb28
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb28
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb28
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb29
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb29
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb29
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb30
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb31
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb31
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb31
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb32
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb32
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb32
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb33
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb33
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb33
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb34
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb34
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb34
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb35
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb35
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb35
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb35
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb35
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb36
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb36
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb36
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb36
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb36
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb37
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb37
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb37
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb38
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb38
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb38
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb38
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb38
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb39
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb39
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb39
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb39
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb39
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb40
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb40
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb40
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb40
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb40
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb41
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb41
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb41
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb42
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb42
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb42
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb43
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb43
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb43
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb44
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb44
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb44
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb45
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb45
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb45
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb46
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb46
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb46
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb46
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb46
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb47
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb47
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb47
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb48
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb48
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb48
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb49
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb49
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb49
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb49
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb49
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb50
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb50
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb50
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb51
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb51
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb51
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb52
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb52
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb52
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb53
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb53
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb53
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb53
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb53
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb54
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb54
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb54
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb55
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb55
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb55
https://datacatalog.worldbank.org/search/dataset/0066087/Green-Terms-Dictionary-
https://datacatalog.worldbank.org/search/dataset/0066087/Green-Terms-Dictionary-
https://datacatalog.worldbank.org/search/dataset/0066087/Green-Terms-Dictionary-
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb57
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb57
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb57
https://epa.gov/climateleadership/climate-risks-and-opportunities-defined
https://epa.gov/climateleadership/climate-risks-and-opportunities-defined
https://epa.gov/climateleadership/climate-risks-and-opportunities-defined
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb59
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb59
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb59
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb60
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb60
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb60
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb61
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb61
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb61
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb61
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb61
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb62
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb62
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb62
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb62
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb62
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb63
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb63
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb63
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb64
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb64
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb64
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb65
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb65
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb65
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb65
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb65
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb66
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb66
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb66
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb66
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb66
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb67
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb67
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb67
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb68
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb68
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb68
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb69
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb69
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb69
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb70
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb70
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb70
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb71
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb71
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb71
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb71
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb71
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb72
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb72
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb72
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb72
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb72
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb73
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb73
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb73
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb73
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb73
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb74
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb74
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb74
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb75
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb75
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb75
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb76
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb76
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb76
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb76
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb76
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb77
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb77
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb77
https://iea.org/reports/net-zero-roadmap-a-global-pathway-to-keep-the-15-0c-goal-in-reach/#overview
https://iea.org/reports/net-zero-roadmap-a-global-pathway-to-keep-the-15-0c-goal-in-reach/#overview
https://iea.org/reports/net-zero-roadmap-a-global-pathway-to-keep-the-15-0c-goal-in-reach/#overview
https://sdgs.un.org/goals
https://sdgs.un.org/goals
https://sdgs.un.org/goals
https://assets.bbhub.io/company/sites/60/2021/10/FINAL-2017-TCFD-Report.pdf
https://assets.bbhub.io/company/sites/60/2021/10/FINAL-2017-TCFD-Report.pdf
https://assets.bbhub.io/company/sites/60/2021/10/FINAL-2017-TCFD-Report.pdf
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb81
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb81
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb81
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb82
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb82
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb82
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb83
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb83
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb83
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb84
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb84
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb84
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb85
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb85
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb85
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb85
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb85
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb86
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb86
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb86
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb87
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb87
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb87
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb87
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb87
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb88
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb88
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb88
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb89
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb89
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb89


R. Cerqueti and K. Stefanelli Energy 335 (2025) 137811 
[90] Bórawski P, Bełdycka-Bórawska A, Szymańska EJ, Jankowski KJ, Dubis B, 
Dunn JW. Development of renewable energy sources market and biofuels in 
the European union. J Clean Prod 2019;228:467–84.

[91] Li M, Hamawandy NM, Wahid F, Rjoub H, Bao Z. Renewable energy re-
sources investment and green finance: Evidence from China. Resour Policy 
2021;74:102402.

[92] Liu F, Su CW, Qin M, Lobonţ O-R. Winner or loser? The bidirectional impact 
between geopolitical risk and energy transition from the renewable energy 
perspective. Energy 2023;283:129174.

[93] Mazzucato M, Semieniuk G. Financing renewable energy: Who is financing what 
and why it matters. Technol Forecast Soc Change 2018;127:8–22.

[94] Yang Z, Zhang M, Liu L, Zhou D. Can renewable energy investment reduce 
carbon dioxide emissions? Evidence from scale and structure. Energy Econ 
2022;112:106181.

[95] Liu W, Shen Y, Razzaq A. How renewable energy investment, environmental 
regulations, and financial development derive renewable energy transition: 
Evidence from G7 countries. Renew Energy 2023;206:1188–97.

[96] Alharbi SS, Al Mamun M, Boubaker S, Rizvi SKA. Green finance and renewable 
energy: A worldwide evidence. Energy Econ 2023;118:106499.

[97] Baloch MA, Ozturk I, Bekun FV, Khan D. Modeling the dynamic linkage between 
financial development, energy innovation, and environmental quality: does 
globalization matter? Bus Strat Environ 2021;30(1):176–84.

[98] Chen M, Sinha A, Hu K, Shah MI. Impact of technological innovation on energy 
efficiency in industry 4.0 era: Moderation of shadow economy in sustainable 
development. Technol Forecast Soc Change 2021;164:120521.

[99] Khan A, Chenggang Y, Hussain J, Kui Z. Impact of technological innovation, 
financial development and foreign direct investment on renewable energy, non-
renewable energy and the environment in belt & road initiative countries. 
Renew Energy 2021;171:479–91.

[100] Aslam N, Yang W, Saeed R, Ullah F. Energy transition as a solution for energy 
security risk: Empirical evidence from BRI countries. Energy 2024;290:130090.

[101] Nicholas T, Davis TP, Federici F, Leland J, Patel B, Vincent C, et al. Re-
examining the role of nuclear fusion in a renewables-based energy mix. Energy 
Policy 2021;149:112043.

[102] Lindley B, Roulstone T, Locatelli G, Rooney M. Can fusion energy be cost-
competitive and commercially viable? An analysis of magnetically confined 
reactors. Energy Policy 2023;177:113511.

[103] Sadik-Zada ER, Gatto A, Weißnicht Y. Back to the future: Revisiting the 
perspectives on nuclear fusion and juxtaposition to existing energy sources. 
Energy 2024;290:129150.

[104] Kawashima S, Takeda F. The effect of the Fukushima nuclear accident on stock 
prices of electric power utilities in Japan. Energy Econ 2012;34(6):2029–38.

[105] Huhtala A, Remes P. Quantifying the social costs of nuclear energy: Perceived 
risk of accident at nuclear power plants. Energy Policy 2017;105:320–31.

[106] Jones CR, Yardley S, Medley S. The social acceptance of fusion: Critically 
examining public perceptions of uranium-based fuel storage for nuclear fusion 
in Europe. Energy Res Soc Sci 2019;52:192–203.

[107] Alonso-Conde AB, Rojo-Suárez J. Nuclear hazard and asset prices: Implica-
tions of nuclear disasters in the cross-sectional behavior of stock returns. 
Sustainability 2020;12(22):9721.
15 
[108] Barbier E. Geothermal energy technology and current status: an overview. 
Renew Sustain Energy Rev 2002;6(1–2):3–65.

[109] Soltani M, Kashkooli FM, Souri M, Rafiei B, Jabarifar M, Gharali K, et al. 
Environmental, economic, and social impacts of geothermal energy systems. 
Renew Sustain Energy Rev 2021;140:110750.

[110] Rohit R, Kiplangat DC, Veena R, Jose R, Pradeepkumar A, Kumar KS, et al. 
Tracing the evolution and charting the future of geothermal energy research 
and development. Renew Sustain Energy Rev 2023;184:113531.

[111] Zhao X-X, Zheng M, Fu Q. How natural disasters affect energy innovation? The 
perspective of environmental sustainability. Energy Econ 2022;109:105992.

[112] Pagano M, Wagner C, Zechner J. Disaster resilience and asset prices. J Financ 
Econ 2023;150(2):103712.

[113] UNFCCC. The Paris Agreement. 2015, https://unfccc.int/process-and-meetings/
the-paris-agreement.

[114] Fahmy H. Clean energy deserves to be an asset class: A volatility-reward 
analysis. Econ Model 2022;106:105696.

[115] DEcclesia RL, Morelli G, Stefanelli K. Energy ETF performance: The role of fossil 
fuels. Energy Econ 2024;131:107332.

[116] Balsalobre-Lorente D, Sinha A, Murshed M. Russia-Ukraine conflict sentiments 
and energy market returns in G7 countries: Discovering the unexplored 
dynamics. Energy Econ 2023;125:106847.

[117] Khurshid A, Chen Y, Rauf A, Khan K. Critical metals in uncertainty: How 
Russia-Ukraine conflict drives their prices?. Resources Policy 2023;85:104000.

[118] Naeem MA, Arfaoui N. Exploring downside risk dependence across energy 
markets: Electricity, conventional energy, carbon, and clean energy during 
episodes of market crises. Energy Econ 2023;127:107082.

[119] Fama EF, French KR. A five-factor asset pricing model. J Financ Econ 
2015;116(1):1–22.

[120] The Wall Street Journal. News Archive. 2024, https://wsj.com/news/archive/
years.

[121] LSEG. LSEG Data & Analytics. 2024, https://lseg.com/en/data-analytics.
[122] Kenneth RFrench. Kenneth r. french - data library. 2024, https://mba.tuck.

dartmouth.edu/pages/faculty/ken.french/.
[123] Shen S, Cheng C, Song C, Yang J, Yang S, Su K, et al. Spatial distribu-

tion patterns of global natural disasters based on biclustering. Nat Hazards 
2018;92:1809–20.

[124] Stefanelli K, Storani S. Socially responsible investing: a fair-weather 
commitment. Ann Oper Res 2025;1–32.

[125] Hartmann P, Apaolaza V, D’Souza C, Echebarria C, Barrutia JM. Nuclear power 
threats, public opposition and green electricity adoption: Effects of threat belief 
appraisal and fear arousal. Energy Policy 2013;62:1366–76.

[126] Koerner CL. Media, fear, and nuclear energy: A case study. Soc Sci J 
2014;51(2):240–9.

[127] Thøgersen J. Media attention and the market for ‘green’consumer products. Bus 
Strat Environ 2006;15(3):145–56.

[128] Wei K, Zhang ZJ, Lin B. Does news propaganda really affect residents’ 
electricity rebound effect: New evidence of non-price information. Energy 
2024;300:131589.

[129] Van Aelst P, Maddens B, Noppe J, Fiers S. Politicians in the news: Media 
or party logic? Media attention and electoral success in the Belgian election 
campaign of 2003. Eur J Commun 2008;23(2):193–210.

[130] Demers E, Lewellen K. The marketing role of IPOs: evidence from internet 
stocks. J Financ Econ 2003;68(3):413–37.

http://refhub.elsevier.com/S0360-5442(25)03453-X/sb90
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb90
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb90
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb90
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb90
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb91
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb91
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb91
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb91
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb91
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb92
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb92
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb92
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb92
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb92
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb93
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb93
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb93
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb94
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb94
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb94
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb94
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb94
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb95
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb95
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb95
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb95
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb95
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb96
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb96
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb96
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb97
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb97
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb97
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb97
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb97
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb98
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb98
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb98
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb98
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb98
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb99
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb99
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb99
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb99
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb99
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb99
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb99
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb100
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb100
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb100
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb101
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb101
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb101
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb101
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb101
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb102
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb102
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb102
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb102
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb102
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb103
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb103
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb103
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb103
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb103
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb104
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb104
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb104
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb105
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb105
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb105
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb106
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb106
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb106
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb106
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb106
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb107
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb107
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb107
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb107
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb107
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb108
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb108
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb108
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb109
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb109
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb109
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb109
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb109
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb110
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb110
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb110
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb110
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb110
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb111
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb111
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb111
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb112
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb112
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb112
https://unfccc.int/process-and-meetings/the-paris-agreement
https://unfccc.int/process-and-meetings/the-paris-agreement
https://unfccc.int/process-and-meetings/the-paris-agreement
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb114
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb114
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb114
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb115
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb115
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb115
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb116
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb116
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb116
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb116
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb116
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb117
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb117
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb117
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb118
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb118
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb118
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb118
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb118
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb119
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb119
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb119
https://wsj.com/news/archive/years
https://wsj.com/news/archive/years
https://wsj.com/news/archive/years
https://lseg.com/en/data-analytics
https://mba.tuck.dartmouth.edu/pages/faculty/ken.french/
https://mba.tuck.dartmouth.edu/pages/faculty/ken.french/
https://mba.tuck.dartmouth.edu/pages/faculty/ken.french/
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb123
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb123
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb123
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb123
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb123
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb124
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb124
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb124
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb125
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb125
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb125
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb125
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb125
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb126
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb126
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb126
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb127
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb127
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb127
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb128
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb128
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb128
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb128
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb128
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb129
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb129
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb129
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb129
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb129
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb130
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb130
http://refhub.elsevier.com/S0360-5442(25)03453-X/sb130

	Spotlighting energy sector through green transition attention
	Introduction
	Literature review on environmental risk and financial markets
	Methodology and dataset
	Methodology
	Data

	Empirical Results
	Conclusions
	CRediT authorship contribution statement
	Declaration of competing interest
	Appendix. Tables of the descriptive statistics of returns
	Data availability
	References


