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ARTICLE INFO ABSTRACT

Keywords: Energy is pivotal to the sustainable development agenda for 2030. In this context, nuclear energy emerges as a
Nuclear energy potential solution for renewable energy development and carbon dioxide mitigation. However, the Russian in-
Sustainability

vasion of Ukraine in 2022 exacerbated global energy concerns, leading to a surge in fuel prices and an economic
slowdown, prompting the European Parliament to designate nuclear energy investments as "green." Despite the
potential of nuclear energy in advancing sustainability goals, public perception, influenced by historical negative
narratives and media coverage, remains a challenge. This article examines the impact of the European Parlia-
ment’s decision on the news flow and coverage about sustainability, climate change, and nuclear energy in the
global media. By analysing seven months of global news coverage, a total of 7822 news stories in English were
selected. Through descriptive analysis and unsupervised topic modelling Latent Dirichlet Allocation (LDA) ma-
chine learning techniques, this study explores trends in news content and coverage, shedding light on the
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intersection of energy policies, and media coverage.

1. Introduction

Energy is at the heart of the sustainable development agenda for
2030 (IEA, 2018), and so are the efforts to ensure energy is reliable,
clean, and affordable (Ho and Kristiansen, 2019) and capable to sub-
stitute fossil fuels while keeping up with the related environmental and
energy security concerns (Kanwal et al., 2022). Nuclear energy emerges
in this context as an option for the development of renewable energy and
carbon dioxide isolation for fossil fuels to preserve the global environ-
ment (Matsui et al., 2008).

Sustainable development is on the agenda of many countries, but the
Russian invasion of Ukraine in February 2022 drove up fuel prices
worldwide (Ben Hassen and El Bilali, 2022), increasing prices and
hitting household fuel bills: including heating, cooling, cooking, and
mobility (Guan et al., 2023). The global energy shortage further com-
pounded the global economic slowdown already triggered by the
COVID-19 pandemic in 2021 (Aktar et al., 2021). In response to the
energetic crisis, the European Commission approved the Complemen-
tary Climate Delegated Act (February 2nd, 2022) that was voted by the
European Parliament on July 6, 2022 (for the timeline detail, please,
check Fig. 1, below). The Act declared nuclear energy investments as
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“green” shifting direction in and, an important step forward for the
European Union (EU)’s energy transition and security.

Debates around "sustainability”" and nuclear power present chal-
lenges (Muhammad Amir and Zeler, 2024a). Research has shown pat-
terns underscoring the connection between sustainable energy and
sustainable investments (Arslan et al., 2021; Ji et al., 2021). However,
public opinion has historically held a negative perception of nuclear
energy (Ho and Kristiansen, 2019), initially fuelled by media coverage
spotlighting protests against nuclear facilities. This negative perception
has persisted, shifting towards more negative reporting (Harney, 1991).
Recent research analysing newspaper articles coverage in Russia, China,
the Netherlands, the United Kingdom (UK), and other European coun-
tries have identified cycles of news publication concerning nuclear en-
ergy risks and environmental issues (Du and Han, 2019; Ho and
Kristiansen, 2019; Mercado-Saez et al., 2019; Vossen, 2020). Never-
theless, the public debates including (and combining) nuclear energy,
green energy and sustainable investment are very scarce in the public
sphere (Muhammad-Amir and Zeler, 2024b).

This article asks whether and to what extent the European Act altered
the news flow and coverage about sustainability, climate change, and
nuclear energy in the media globally. To do so, we collected seven
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Date Event

February 2, 2022 The European Commission has approved a
Complementary Climate Delegated Act under certain
conditions, which includes specific nuclear and gas
energy activities in the EU taxonomy under strict
conditions.

March 9, 2022 Formally adopted in all EU official languages.

March 10, 2022

Transmitted to the European Parliament and the Council
for their scrutiny.

July 6, 2022

The European Parliament voted for the inclusion of
specific nuclear and gas energy activities, under certain
conditions, in the list of environmentally sustainable
economic activities covered by the EU Taxonomy. It was
then transmitted to the co-legislators for the scrutiny

period.

July 11, 2022

Scrutiny period ended by the co-legislators

July 15, 2022

The Complementary Climate Delegated Act has been
published in the Official Journal.

January 1, 2023

The Complementary Climate Delegated Act entered into
force and applied.

Fig. 1. Timeframe for the Complementary climate Delegated Act.

months of news stories (June 1st to Dec 31st, 2022) on the news data-
base Lexis Nexis, adding to a total of 7822 stories in English. The initial
descriptive analysis of the metadata led to the analysis, using topic
modelling technique of Latent Dirichlet Allocation (LDA) of the 1600
stories published in the UK & Northern Ireland. That helped organise
and classify the main contents of the news.

This article starts with a review of the literature on sustainability
(2.1) and on related European energy policy process (2.2). After that,
section 2.3 explores the features of media coverage, and how news
framing informs public perception on climate change or nuclear energy,
which is the focus of section 2.4. Section 2.5 brings the case of this
research forward and contextualises the chronology and relevance of the
European approval of the Complementary Climate Delegated Act. Sec-
tion 2.6 briefly describes how computational methods and topic
modelling can help approach the news coverage of the Complementary
Climate Delegated Act and inform the research question (section 3) and
methodology of this paper (section 4). The findings section (5) is then
structured along three lines: first the description of the corpus of news
and sources (5.1); then the specific analysis of the coverage in the UK
(5.2); and the topic modelling along time and outlets to provide a broad
view and the features of the coverage of nuclear energy and sustain-
ability news among which, the European Complementary Climate
Delegated Act Agreement (5.2). Sections 6 and 7 correspond to the
discussion and conclusions.

2. Literature review
2.1. Sustainability and risk society

Beck’s concept of risk society addresses uncertainties in modernity
and fears stemming from globalisation’s impact on society (Jarvis,
2007), where climate and environmental changes (Apanovich et al.,
20205 Briska and Rungule, 2010), technological, and economic factors
give rise to concerns as among which nuclear power, global warming, or
environmental degradation (Boyd et al., 1993; Kabu, 2016). Risk esca-
lates with human decisions, now managed by government agencies and
corporations (Kabu, 2016). The substantial industrialization’s social and
environmental costs (Kabu, 2016; Roper, 2012) have led to an aware-
ness shift towards sustainable consumption (McDonagh, 1998), that
aligns with the global sustainable climate agenda (Apanovich et al.,
2020).

As much as there is some consensus on global climate sustainability
its interpretation varies among stakeholders, including industries like
oil, gas, shipping, mining, and tourism, and environmental NGOs
(Sidorova et al., 2017) which complicates and challenges its scientific
operationalisation and validity (Salas-Zapata and Ortiz-Munoz, 2019).

The concept of sustainability traces back to Carlowitz’s 1713 work
on sustainable forest management (Spindler, 2013). This concept links
to contemporary approaches to sustainable development. The notion
seeks productive harmony between humans and nature for the benefit of
present and future generations (Gruen et al., 2008), as was already
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emphasised in the 1972 report ‘The Limits of Growth’ (Romeiro, 2012).

However, in business practices, the idea of sustainability as pro-
ductive harmony can mask contradictions, between competing per-
spectives (Kong et al., 2002) such as the opposition between economic
growth and sustainable development. Furthermore, "weak sustainabil-
ity" argues for the substitutability of natural capital, while "strong sus-
tainability" contends that such substitution is impossible (Salas-Zapata
and Ortiz-Munoz, 2019). Distinguishing weak from strong sustainability
is pivotal in crafting policies for energy, global warming, and forest
management to combat climate change and address the energy crisis
(Singh, 2021); and yet, these tensions lead to sectoral disparities and
ideological tensions (Barbosa et al., 2014; Stal and Ali, 2022) that
contribute to conflicting discourses and actions, reflecting the concept’s
manipulation for political and economic interests (Sachs, 2012).
Because both political and environmental discourses commonly employ
the term sustainability. Tracking public uses and representations of
sustainability this study explores the political alignments and strategic
discourses associated with it.

2.2. Sustainability policies in todays’ European context: focus on energy

To achieve comprehensive sustainable development, policies must
address environmental, social, and economic risks, including climate
change, social inequality, poverty, biodiversity loss, overpopulation,
and resource scarcity (Sachs, 2012). The 17 Sustainable Development
Goals (SDGs), established in 2012 and adopted in 2015 (UN, 2022),
provide a global framework for these challenges, aiming to transform
the world towards shared prosperity and sustainability by 2030.

Energy conservation and efficiency are vital for sustainable eco-
nomic growth and long-term development (Zakari et al., 2022). The
energy sector must be reliable, clean, and affordable, necessitating in-
vestments in renewable electricity, nuclear power, and fossil fuels with
carbon capture and storage (McCollum et al., 2018). Energy policy
significantly impacts global economic development, intersecting with
economic, foreign, and national security policies (Filho and Voudouris,
2013).

Regulatory frameworks for sustainable finance in Europe face chal-
lenges in mobilising private capital towards sustainable investments,
despite efforts to enhance transparency regarding environmental, social
and governance (ESG) factors (Briihl, 2022). As discussed in the next
section, EU taxonomy (Regulation (EU) 2020/852 of the European
Parliament and of the Council of June 18, 2020, 2020) classifies envi-
ronmentally sustainable economic activities, providing clarity to in-
vestors and mitigating the risk of greenwashing. However, specific
criteria for green activities are still under development.

In the meantime, half of EU member states rely on nuclear energy,
considering it a clean, affordable, and efficient energy source
(Christoforidis et al., 2021; El-Emam et al., 2020; Ghazali et al., 2020).
Despite the Fukushima disaster, nuclear energy remains a key
low-carbon electricity source, crucial for reducing CO, emissions and
achieving sustainable growth (Bandyopadhyay and Rej, 2021; Hassan
et al., 2020; Yue et al., 2022); this makes the discussion about the social
perception of nuclear energy very relevant (section 2.4). However,
before entering that space, it is worth revisiting the literature that ex-
plains the relevance of media coverage to understand the public
perception of nuclear energy.

2.3. Media representations of sustainability policies in the public debates

The principle behind the analysis of media coverage is that media
outlets define social events by giving them cultural meanings that
reproduce and establish views of the world (see McQuail and Deuze,
2020). In this context, a lot of research has been dedicated to analysing
news -as a stable media genre in comparison to other kinds of media
contents (De Vreese, 2005)- and how information is presented or
"framed".
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Framing research classically builds on Goffman’s concept (Goffman,
1974), who explains how framing manages the self-public identity and
shapes how people are perceived in society, whether as heroes, victims,
or villains, based on how they perform in front of the media "stage; " and
the work by Entman (1993) for whom "frames define problems, diagnose
causes, make moral judgements and suggest remedies’” (McQuail and
Deuze, 2020, p. 416). Altheide (1997) contributed to the discussion
suggesting that “frames focus on what will be discussed, how it will be
discussed, and above all, how it will not be discussed” (p. 651). Framing
thus involves presenting information within a specific context to influ-
ence its interpretation, this is, highlighting some elements while
marginalizing others, and even impacting public opinion (Nelson et al.,
1997).

The framing approach to news content analysis aligns with works on
public agenda setting (Boykoff et al., 2009; McCombs et al., 2017), that
consider that the media priorities impact on the perception of the
audience setting the audience’s priority agenda too. As much as these
approaches have suffered of conceptual reductionism and deplorable
methodological shoehorning in the last decade, the notion of frames as
news contents and assuming that the news coverage presents realities
under particular prisms is still fertile research starting point.

High public interest debates on the media, such as energy issues
could shape public perceptions and drive positive change (Homar and
Cverlbar, 2021). Media discourse insistence on the environment, eco-
nomic and political benefits of biomass energy helped grow its social
value (Liu and Liu, 2022). There is some previous research on media
coverage (Barkemeyer et al., 2018) and on social media interactions
(Oliveira et al., 2023) around climate change (Bulian et al., 2023). They
have succeeded at using machine learning processes and large language
models to analyse media activity, similarly to this case; but specific work
on sustainability policy discourse (Mulderrig et al., 2019) is less
frequent. This article, thus, breaks ground by exploring the coverage of
news on nuclear and sustainable energy, assuming that the analysis of
news on sustainability might help highlight public issues that could
shape public opinion (Anderson, 2015; Rochyadi-Reetz et al., 2019),
raise social awareness (Fischer, 2016) or even prompt further govern-
ment social policy action (Sen, 2011).

2.4. Nuclear energy and disasters: public perceptions

Media coverage plays a pivotal role in framing the fluctuating social
perception of nuclear energy (see Durdovic et al., 2024 or Ho et al.,
2019, among others). Still media coverage happens in historical mo-
ments or in technological contexts that shape that perception too; and
following Entman’s concept of framing distinct frames are influenced by
structural conditions (Rochyadi-Reetz et al., 2019). For instance,
whereas in the early years of post-World War II, nuclear energy sym-
bolised scientific progress and geopolitical power, closely linked to its
weaponized use and to the growth of the United States (US) world power
(Boscarino, 2019). However, such enthusiasm soon activated concerns
linked to its safety (see Hellman, 2011): the Cuban Missile Crisis in 1962,
the Three Mile Island accident in 1979 (Boscarino, 2019), Chernobyl in
1986 or Fukushima in 2011, among others, kept public attitudes in
check in relation to nuclear safety and regulatory frameworks (Perko
et al., 2014). And in the case of Fukushima Daiichi, the quick sharing
information through internet strongly influenced public opinions
(Huang et al., 2018) and encouraged a shift toward renewable energy
sources, in Japan and around the world (Kim et al., 2013) and around
the world (Prati and Zani, 2013) in differentiated ideological patterns
(Bian et al., 2021).

Research on the coverage of nuclear energy shows for example that
while Chinese media largely support nuclear energy, local sources may
portray it as risky (Du and Han, 2019). In the US, initial positive framing
shifts after accidents (Slovic, 2000); and in the case of the European
media the safety dominant narrative was altered after Fukushima,
emphasising issues like safety and the environmental aspects of nuclear
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energy (Zeh and Odén, 2014). Italian media highlighted health risks
following Chernobyl (Cantone et al., 2007). Irish media argued that
nuclear energy is sustainable, given climate urgency (Devitt et al.,
2019). All these framing differences reflect contextual and cultural in-
fluences (Almaghlouth, 2022); or cultural values (Bauer et al., 2018)
rather than the nature of the energy source. According Slovic (2000),
risk perception is heavily influenced by factors such as dread, trust in
authorities, and media portrayal, all of which were exacerbated by these
disasters. At the shorter distance, many oppose nuclear projects near
their homes, a response known as the "not-in-my-backyard" (NIMBY)
phenomenon (Gerrar and Gerrardt, 1994); to which governments and
industry leads have offered transparency and community engagement
(Renn, 2008); as fundamental for energy transition in long-lasting sus-
tainability plans (Jenkins et al., 2016).

2.5. The EU Complementary climate Delegated Act. European Green Deal

The global response to the energy crisis (IEA, 2023), that caused oil
and gas prices to surge to their highest levels in nearly a decade linked to
the Russian invasion of Ukraine (Tank, 2022) prompted many countries
to reconsider their energy supplies (Khatib, 2012), particularly Euro-
pean nations reliant on Russian energy (Ruhnau et al., 2022) to seek
energy diversification, and to cut the dependence on Russian fuels
(Tollefson, 2022).

Disruptions in the energy market, worsen cost-of-living crises, and
increase food and energy poverty, which can lead to social unrest (Ben
Hassen and El Bilali, 2022). It is essential for stakeholders involved in
the 2030 Agenda for Sustainable Development to uphold their com-
mitments to the Paris Agreement while addressing the immediate energy
crisis (UNCTAD, 2022). The long-term challenge sets stage for a green
transition, like the energy efficiency improvements seen after the 1970s
oil crisis (Vaughan, 2022).

The EU taxonomy is a framework created as part of the EU’s goal to
achieve climate neutrality by 2050, in line with the objectives of the
European Green Deal. Its aims include to reduce "greenwashing,"
enhance transparency, and guide the EU’s transition to a low-carbon,
resilient economy by aligning financial flows with sustainable devel-
opment goals (Svalas, 2023). Indeed, the Taxonomy, driven and
implemented by the EU Commission, helps guide the green transition by
establishing scientifically rigorous criteria that define and classify
environmentally sustainable economic activities ensuring a common
language for stakeholders, including investors, companies, and policy-
makers (Lucarelli et al., 2020). The taxonomy aligns investments with
the six environmental objectives (Linden and Jade, 2022): climate
change mitigation; climate change adaptation; sustainable use and
protection of water and marine resources; transition to a circular
economy; pollution prevention and control; and protection and resto-
ration of biodiversity and ecosystems (European Parliament and the
Council, 2020).

The Climate Delegated Act: Adopted in June 2021 (European Union,
2021) and the Complementary Climate Delegated Act approved by the
EU Commission on February 2, 2022 (European Union, 2022; see Fig. 1)
are secondary legislation used to define technical criteria for the Tax-
onomy. The former (European Union, 2021) sets the criteria for eco-
nomic activities that support climate change mitigation and adaptation,
prioritizing those aligned with the EU’s climate neutrality goals. It
covers sectors such as renewable energy, energy efficiency, and
low-carbon technologies but it does not address nuclear and gas.
Whereas the complimentary Act (European Union, 2022) expands the
taxonomy to include transitional activities like natural gas and nuclear
energy, which are considered sustainable under specific conditions as
‘transitional’ economic activities under the EU taxonomy (Spinaci,
2022). On July 6, 2022 (Fig. 1), the European Parliament -which, as the
democratically elected body of the EU, exercises scrutiny over the
Commission’s proposals-approved, after discussion, classifying natural
gas and nuclear power as “green” energy sources. This inclusion led to
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controversy, the EU Commission backed the approval with supporters
arguing for the necessity of transitional solutions (Muhammad-Amir and
Zeler, 2024b); but environmental advocates (CNN, 2022) and other
critics claimed that it undermines the taxonomy’s credibility. Despite
the contentious scenario the Council of Europe who had the authority to
veto proposals put forward by the EU Commission but in this case, it
decided not to use such power. On July 15, 2022, the Complementary
Climate Delegated Act was published in the Official Journal of the EU
(Fig. 1) amending the existing EU Taxonomy Climate Delegated Act
(Dillon Euctace, 2022).

After the approval, natural gas can now be considered a sustainable
investment if it cannot be replaced by renewables, and nuclear power is
classified as ‘green’ if it includes plans for managing radioactive waste.
This new scenario potentially opens financial avenues for nuclear and
gas project development enabling them to receive significant state
subsidies and private investments (European Union, 2022).

3. Research questions

The central question this article tries to give answer to is:

How has the adoption of the Complementary Climate Delegated Act
by the European Commission altered the international coverage of news
on nuclear energy and sustainability?

This question is operationalised along these three sub-research
questions that structure the findings section.

RQ1: What is the frequency and distribution of news covering nu-
clear energy and sustainability at global scale according to Lexis-
Nexis?

RQ2: Do the UK & Northern Ireland media coverage of nuclear en-
ergy and sustainability news change in relation to the publication of
the EU agreement?

RQ3: What are the main topics discussed in the UK & Northern
Ireland news articles regarding nuclear energy and sustainability? Is
there a variation coinciding with the Complementary Climate Dele-
gated Act publication?

4. Methodology
4.1. Data collection

The news articles were retreived from Lexis-Nexis database using its
own search and retrieval system aiming at all news articles extending
the diverse range of outlets in multiple languages (Lexis-Nexis, n.d.).
The search involved combining keyword groups including "nuclear en-
ergy" and the recent EU green energy declaration, encompassing terms
such as "Nuclear Energy", "Taxonomy", "EU Commission", and "green
energy" in English. The time frame was from June 1st, 2022, to
December 31st, 2022, covering both pre- and post-act phases of the
Complementary Climate Delegated Act on 6th July and offering a
comprehensive coverage and trend identification over time. The
collection comprised 7822 articles from newspapers that were down-
loaded in two stages: first identifying the news and collecting their
metadata in a data frame (.xIsx format) and then using the headlines and
links to download the full texts of the news, which were later matched
with the headlines data frame using a Python text recognition feature.

Lexis-Nexis allows access to full articles and pertinent data including
publication date, type, length, and more. While powerful, it lacks the
sophisticated search capabilities of some academic databases, poten-
tially resulting in missed articles (Barry and Greenhalgh, 2019).
Therefore, one should consider these limitations when interpreting the
results. However, the richness of the service allows to obtain a volume of
news which serves for a more comprehensive analysis of the event’s
media representation while also offering a valuable perspective on the
issues discussed around the main event following a clear temporal and
geographical distribution.
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Country N %

Mexico 2389 30.5
United Kingdom & Northern Ireland 1600 20.5
Canada 292 3.7
Germany 206 2.6
Russian Federation 191 2.4
Iran 141 1.8
China 123 1.6
Australia 119 1.5
Ireland 108 1.4
South Africa 99 1.3
India 93 1.2
Ukraine 87 1.1

Fig. 2. Number of news items by country (Top 12).

Number of Publications per Date for Top 5 Countries
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Fig. 3. Number of news by date of publication by top countries. the vertical grey line indicates the 6th of July the date of the Complementary Climate Delegated Act
approval (the discrepancy with the total number of news items per country -see Fig 2- is because this chart shows news dated after June 2022; whereas Fig 2 includes
news in the search published earlier.
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Top countries

QOutlets by country | News by country

(N) (%) N) (%)

Mexico

2 1.2 2389 51.1

United Kingdom & Northern Ireland

94 58.4 1600 342

Canada

53 32.9 292 6.2

Germany

6 3.7 206 4.4

Russian Federation

6 3.7 191 4.1

Total

161 100 4678 100

Fig. 4. Outlets and news articles by top 7 countries.

This sample was analysed using the open source Gensim library to
apply unsupervised machine learning tools enriched with Dirichlet
Process Mixtures (DPMs) in a process called Latent Dirichlet Allocation
(LDA) topic modelling (Blei, 2012).

4.2. Data analysis

In particular, the analysis comprises three stages. The first stage
(RQ1) consists of an Exploratory Data Analysis with a descriptive pur-
pose of the complete sample (7822 news articles); and digging deeper in
the countries with the highest news, to identify publication frequency,
article extension, and their sources. For the second stage (RQ2), the
attention centres on the news from the UK and Northern Ireland. That
second-stage analysis (a sample of 1600 articles) includes the explora-
tion of the contents using topic modelling a Natural Language technique
based on Bayesian statistics. Topic modelling relies on unsupervised
machine learning to identify clusters of similar words in a body of text
(Grimmer et al., 2022). Such a form of unsupervised analysis of the large
body of text (Van Atteveldt et al., 2022) works with a keyword clustering
technique (k-) that helps identify topic sets that correspond to the main
themes of the news content in the media discussions as emerging topics.
The development and fitting of the LDA topic modelling (Blei, 2012) is
done in Python and using packages such as NLTK and Gensim with their
dictionaries and lemmatisation processes before the model offers an.
html visualisation of the word clusters (Fig. 3), that helps identify topics
or themes. The modules are then linked back to the main data frame of
news articles to identify each topic with each story and revisit the dis-
tribution of topics over time. The analysis of the distribution of the
emergency topics through newspapers and along the timeline helps also
understand the features of the coverage of the events in the
English-speaking countries, for RQ3. The LDA topic modelling identified
5 differentiated topics and helped re-label the news articles with their
dominant topic.

LDA topic modelling technique has proven useful for media framing
analysis and its popularity has gained traction recently (Verbytska,
2024; Yla-Anttila et al., 2022) due to its ability to manage large volumes
of text and capturing latent thematic structures. Techniques like LDA
offer a scalable and systematic method for identifying frames in media
content (Bowen and Min, 2023) and it has been used to identify thematic
patterns in news articles, revealing underlying frames (DiMaggio et al.,
2013) while reducing human effort, and improving reproducibility. Guo
et al. (2016) used topic modelling to identify key themes in the analysis
of US newspaper coverage of immigration. Atteneder and
Rodriguez-Amat (2024) used LDA modelling to combine it with Critical
Discourse Analysis on blogs; while (Jacobi et al., 2016) found how

scientific uncertainty and economic costs dominate the media narrative
on climate change coverage. Despite its consistent popularity no
research has previously used LDA on nuclear energy coverage, yet. This
article uses LDA to identify the emerging topics.

5. Findings

Findings are presented in the three sections responding to the three
sub-research questions. The first section is the exploratory and
descriptive data analysis of the sample of news published in around a
hundred countries. The second section focuses on news published in the
UK & Northern Ireland as the country that appears with the highest
number of outlets. Results of the emerging LDA topic modelling analysis
are shared. The third section shows the topic distribution along time and
across news outlets.

5.1. Frequency and distribution of news covering nuclear energy and
sustainability

The number of news published across countries insists on the
geographic extension of media coverage of the topic of nuclear and
sustainability news: more than 90 countries, with a high overall mean of
70.3 news per country however, the standard deviation (301.7) speaks
to a wide dispersion; meaning that most of the news are concentrated on
a small number of countries (Fig. 2). Only 10% of countries produced
more than 100 news items, while 55.6% produced less than 10 news,
and 33.3% produced only 1-2 news each. This variation does not speak
as much of the relevance of the topic as it does about the limitations of
Lexis-Nexis (Madrid-Morales et al., 2023).

There are significant differences on the top tier too: Mexico and the
UK & Northern Ireland (including England, Wales, and Scotland) ac-
counting for around 60% of the total sample (Fig. 2). The remaining
countries produced in seven months, less than 5% of it. Canada per-
formed third best, far from the top two. Germany and Russian Federa-
tion also produced just under 400 news combined. The remaining
countries produced less than 2% of the total volume of news. Based on
these results, it is worth diving deeper into the publication dates and
outlets to obtain a more nuanced understanding of how those news
appeared across the top countries (i.e., Mexico, the UK & Northern
Ireland, Canada, Germany, Russian Federation); and further onto the
limitations both of the search and database itself.

The publication frequency by top countries (Fig. 3) shows some
significant peaks over the seven months of data. They appear before and
after the Parliamentary approval of the Complementary Climate Dele-
gated Act on July 6, 2022. Throughout the period June to December
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CE Noticias Financieras English 2389

Financial Times (London) 242
The Independent (United 180
Kingdom)
Die Welt (English)
MailOnline 120
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Fig. 6. Image of the relative distance between the five topics on a double axis for the case of news-stories.

2022, the peaks with higher number of publications from Mexico and
the United Kingdom seem to coincide. Around June 1st-8th, the UK and
Mexico covered discussions related to energy and climate challenges
amid the Russia-Ukraine conflict (see examples in Annex A.1. Nw10,
Nw11, Nwl2, Nwl3). During that month, Canadian outlets focused on
the Russia-Ukraine war while news published in English in the Russian
Federation highlighted the conflict impact on international politics

(Annex A.1. Nw3, Nw45, Nw46). The UK peak around June 17-25,
2022, also pointed at the energy crisis due to war (Annex A.1. Nw14).
Iran’s nuclear deal appeared in the UK and Mexico news in June 26- July
3, 2022, (Annex A.1. Nwl5, Nwl6). Moreover, Canada, the UK, and
Mexico referred to nuclear energy in the transition towards a sustainable
future throughout June 2022 (Annex A.1. Nwl, Nw2, Nw4, Nw5), while
news published in the Russian Federation mostly insisted on Russia’s
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Topic |Topic |Keywords Example Proportion
Id Trend headlines
T-N1 |Energy [time, ukraine, russia, russian, block, energy,|Nw19; 0,67
crisis  |nuclear, bst, ukrainian, power, published,|Nw20;
would, gas, us, war, uk, also, president, people,|Nw21;
new, one, government, updated, minister,|Nw22
putin, country, kyiv, military, could, plant (Annex
A.l)
Fig. 7. Topic “energy crisis”.
Topic |Topic Keywords Example Proportion
Id Trend headlines
T-N2 |European |ukraine, energy, time, would, russian,|Nw23; 0,14
Union nuclear, russia, gas, block, power, putin,|Nw24; Nw25
government, also, ukrainian, country, uk,|(Annex A.1.)
people, year, war, could, us, published,
minister, one, new, president, last, eu,
world
Fig. 8. Topic “European Union.
Topic | Topic Keywords Example Proportion
Id Trend headlines
T-N3 |Russia- |time, ukraine, russia, russian, energy,|Nw26; Nw27;(0,09
Ukraine |block, nuclear, bst, would, war, power,|Nw28; Nw29
war people, ukrainian, published, also, gas,|(Annex A.1.)
government, minister, new, us, uk, eu,
putin, one, year, time updated, could,
president, last, country
Fig. 9. Topic “Russia-Ukraine”.
Topic |Topic  |Keywords Example Proportion
Id Trend headlines
T-N4 |Energy |energy, ukraine, russian, time, russia, nuclear,|Nw30; 0,08
policy |power, block, ukrainian, bst, government, uk,|Nw31; Nw32
would, gas, war, also, people, published, new,|(Annex A.1.)
could, one, xe, eu, country, minister, plant,
us, president, putin, year

Fig. 10. “energy policy”.

nuclear power plants in the Russia-Ukraine war (Annex A.1. Nwl7,
Nw18, Nw6) late December 2022 the news covered nuclear investments
in Europe, nuclear security, and new technologies based on fusion en-
ergy, particularly in Canada (Annex A.1. Nw7).

international relations (Annex A.1. Nw9). After the approval of the
Complementary Climate Delegated Act, two major Mexican and Cana-
dian news peak in August 2022, Mexico news referred to the global
energy crisis to the European electricity crisis and the involvement of the
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Topic [Topic Trend |Keywords Example Proportion
Id headlines
T-N5 (Putin russian, energy, russia, ukraine, time,|Nw33; 0,03
government |block, published, nuclear, ukrainian, gas,|Nw34;
would, new, wuk, people, power,|[Nw35
government, bst, also, forces, could,|(Annex
country, president, year, one, war,[A.l.)
minister, us, updated, putin, plant
Fig. 11. “Putin government”.
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Fig. 12. Topic distribution per newspapers, organised by frequency of articles on the “energy crisis”.

The analysis of outlets and news by the top countries (Fig. 4), shows
the concentration and diversity of the ratio between the number of news
and the number of outlets per country, providing a view on the degree of
frequency of the media coverage. Findings reveals significant differences
between countries. More than 50% of news found are generated in
Mexico, but all are concentrated in only two newspapers. The UK &
Northern Ireland lean more towards newspapers proportionally to the
volume of news by outlets (17 news articles per outlet on average).
Canada has the second-highest number of outlets represented (32.9%);
however, the production of news articles is low, averaging around 5-6
articles per outlet. Germany and the Russian Federation showed a
small number of outlets represented (6 each one), but the concentration
of news articles per outlet is high: 31.8 in the Russian Federation and
34.3 in Germany.

The specific analysis of 161 outlets in the top countries (Fig. 4) help
identify the top outlets in the sample (Fig. 5). There is a notable con-
centration of stories in certain outlets and countries. For instance, the
Latin American Spanish and Portugal focused Mexican online financial
and business newspaper CE Noticias Financieras English. Instead, other
countries show higher diversity of available outlets covering the topic.
The UK and Northern Ireland is a prime example of diversity with five
internationally recognised newspapers providing a high number of

stories: The Guardian (303), Financial Times (242), The Independent (180),
MailOnline (120), The Times (102), and The Daily Telegraph (79). Also,
there is a notable volume of articles published in UK from the nuclear
sector, such as World Nuclear News (75). Results also showed the pres-
ence of internationally recognised newspapers such as the German Die
Welt (133).

5.2. Topic analysis of news articles in the UK & North Ireland

The second analysis phase on topic modelling helps identify the
topics emerging from the news published in the UK & Northern Ireland
(1600 articles). The LDA model applied using the Gensim Python library
with a metric of A = 1 relevance, and five topics (Fig. 6) in the news
stories: "energy crisis" (T-N1), "European Union" (T-N2), "Russia-Ukraine
war" (T-N3), "energy policy" (T-N4) and "Putin government" (T-N5).
While Fig. 6 shows the relative distribution of the topics, the text below
describes each topic; the main words, and the number of articles fitting
each topic.

Topic (T-N1) "energy crisis" includes articles linking the Russia-
Ukraine conflict and its impact on energy supply in different coun-
tries. It also involves countries and governments responses to the crisis
and implemented energy-saving measures. Keywords include Russia,
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1- Energy 2- European 3- Russia - 4- Energy 5- Putin

Crisis Union Ukraine War Policy Government

The Guardian | Financial Independent World Nuclear | World Nuclear

(London) Times (UK) News News
(London)

Financial Independent Daily Independent The Times
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(London) (London)

Independent Mail Online Herald The Guardian | Independent

(UK) Scotland (London) (UK)

Mail Online The Guardian | Mail Online Herald The Guardian
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Fig. 13. Outlets with more news for each of the topics.

block, energy, nuclear, plant, published, updated, Ukraine, war, US, UK,
president, government, minister, Putin, country, Kyiv, military (Fig. 7).

Topic (T-N2) "European Union” news refer to the impact of the
Russian-Ukraine conflict on the European economy and its dependence
on Russian gas supply. Some terms are Ukraine, energy, would, Russian,
block, nuclear, Russia, gas, power, Putin, government, also, Ukrainian,
country, UK, people (Fig. 8).

Topic (T-N3) "Russia-Ukraine" reports on the latest political and
military activity not from all nations involved, keywords include time,
Ukraine, Russia, Russian, energy, war, power, people, Ukrainian, gov-
ernment, minister, US, UK, EU, Putin, one, year, last, time-updated,
could (Fig. 9).

The "energy policy" (T-N4) discusses new technologies and energy
sources such as nuclear energy and efforts to reduce greenhouse gas
emissions, which could have significant implications for the energy in-
dustry and the global economy (Fig. 10).

The “Putin government” topic (T-N5) includes news about the
sanctions to Russia in response to the Russia-Ukraine armed conflict.

10

The relationship between Russia, Ukraine, and some of the world’s
major powers are also discussed (Fig. 11).

5.3. Discussions on nuclear energy and sustainability in the UK & North
Ireland

To start answering to RQ3, the topics were assigned to the news
articles, to identify patterns between the outlets and the topic prefer-
ence. The coverage of the “energy crisis” (T-N1) appears prominently
across the newspapers; still, Fig. 12 shows that the presence of discus-
sion about the European Union (orange) or the Russian-Ukraine war
(green) are consistently present in the newspapers (Fig. 5) throughout.
Similarly to the discussions about Putin’s government, that in lower
amounts still appears regularly across newspapers.

Not all newspapers cover the news on sustainable nuclear energy in
the same way: exploring the newspapers priorities in relation to the
amount of news per topic Fig. 13 shows that “energy crisis” is clearly
present in The Guardian, The Financial Times, and The Independent;
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Fig. 14. Top. Stories per topic between June and December 2022. Below. three charts show the news published per topic in The Guardian, The Financial Times and

The Times in the same period.

while “energy policy” (TN-4) is clearly owned by the specialised publi-
cation "World Nuclear News". These differences suggest that a deeper
analysis might help track how these differences in news coverage and
newspapers priorities align with political or editorial leanings.

The next step is to identify the timeline of the different topics across
all newspapers (Fig. 14). The examples below (Fig. 14) show in three
figures The Guardian, The Financial Times, and The Times show some
differences worth considering. In principle, the prominence of news on
the energy crisis is clear throughout the three timelines; but there is a
difference in the other topics emerging.

For instance, by mid-June, the Financial Times published a piece
about Japan and its effort for sustainable energy (Annex A.1. Nw36);
this was classified as energy policy (in red); while The Times published a
piece on French candidate Melenchon talking about ending French
reliance on nuclear power (Annex A.1. Nw43) which was identified as
European Union (in orange). The Guardian published a series of articles
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(second half of June): on the 15th about the Russia-Ukraine war (Annex
A.1. Nw37); on the 20th on the French elections (Annex A.1. Nw38); and
on the 23rd on California nuclear plant (Annex A.1. Nw39); and on the
25th another story about Iran and US resuming talks (Annex A.1. Nw40);
on the 27th on the UK Glastonbury Festival (Annex A.1. Nw41) the news
in this series are all classified as European Union (in orange).

Still, none of these detailed analyses show a change between before
and after the Complementary Climate Delegated Act approval (on July
6th). Only The Financial Times published a piece on the July 7th (Annex
A.1. Nw42); and The World Nuclear News published a specific piece on
the approval of the on July 6th (Annex A.1. Nw44); Instead, between the
3rd and 10th of July, the Guardian did not publish a single piece on the
topic; neither did The Times or The Independent.
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6. Discussion

European Parliament’s decision on sustainable investment as out-
lined in the Complementary Climate Delegated Act adopted the July 6,
2022 signifies an important change in the approach to nuclear energy,
after a long history of criticism and dramatic accidents. The importance
of such a turn in the regulatory framing of one of the world’s referential
environmental policy and energy consumption led to believe that it
would impact across the media with ripples extending all over the world.

Media has historically played a central role in shaping public
perception and understanding of nuclear energy: they have not always
been supportive of nuclear energy (Bisconti, 2018; Bizzozero et al.,
2004; Cantone et al., 2007; Zeh and Odén, 2014); but the Complemen-
tary Climate Delegated Act holds global interest as many countries
re-evaluate their energy plans, and the media has the potential to shape
public opinion by promoting sustainable nuclear energy as part of the
agenda (Bisconti, 2018; Kristiansen, 2017; Tessenyi, 2021). Still this
research shows that this was not the case. Instead, emerging pressing
issues and the Ukraine-Russian war took most of the wind off the sails of
this newsworthy event that happened rather isolated within the summer
oasis.

This study collected the news carrying the words "Nuclear Energy,"
"Taxonomy," "EU Commission," and "green energy" over seven months
(June-December 2022). That search produced 7822 stories. Even if the
collection provided news from around 90 countries (RQ1), the lack of
diversity of sources led to focus the analysis on the news published in the
UK and North Ireland. News stories were classified using an unsuper-
vised machine learning clustering model (LDA topic modelling) that
provided five topics: Energy Crisis; European Union; Russia-Ukraine
War; Energy Policy; Putin Government (RQ2). These five topics were
also unevenly distributed across the different newspapers, and across the
timeline (RQ3); but the European Parliament’s decision on the Com-
plementary Climate Delegated Act was not regarded as a primary topic
on the agenda of many UK media outlets or in most countries.

There are many reasons that could help explain such a lack of global
attention to this important change in the regulation of nuclear energy,
and this is certainly an invitation for further research; but the hypothesis
of the timing might be a key one: the perfect storm of the Russian in-
vasion of Ukraine threatening the political stability in the East of Europe
and its impact on the European energy prices, and the summer oasis of
the news where politicians and journalists are on holidays, might have
contributed to the lack of coverage of such an important event.
Furthermore, the news production processes are less friendly to policy
changes than they are to military conflict: war sells more than law. Still,
these are all hypotheses that will require further research. Fact, for now,
is that the analysis of this extensive coverage shows a clear prominence
of the Ukraine-Russian war, and no variation in the provision of nuclear
related stories mentioning energy or sustainability, before and after the
approval, by the European Parliament, of the Complementary Climate
Delegated Act.

Despite the undisturbed continuity in the news production dynamics,
the exploration shows that there are some interesting take outs. News-
papers stories showed their insistence on Ukraine and conflict with very
little space for energy policy and sustainability. This issue emerges just
underneath the clear prominence of the topics that invite for further the
research at least in two directions: first, building on the contents and
consider incorporating other news databases and digital platforms to
compare results and analyse time-trends. Understanding how different
digital platforms, including social media, set their agenda and shape
public opinion is crucial. Furthermore, delving into the discourses of
stakeholders would help provide a deeper understanding of the con-
troversies surrounding the topics to identify differences in the wording
and connections with editorial lines, political interests or ideologies
linked to them. The second direction the research opens for further
research is methodological: to what extent a single round of LDA topic
modelling approach might throw artefactual findings that require
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afterwards to be complemented with a deeper and more systematic
interpretive analysis to align with (Atteneder and Rodriguez-Amat,
2024; Lindgren, 2020). This could advocate for a richer hybrid stance
that dares growing a combination of computational science and deeper
sociological theory.
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