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Abstract

Peer-reviewed scientific journals and mainstream news media are two significant spheres of
public discourse where this thesis examines the framing of anthropogenic climate change. Using
a mixed-methods design, I first performed quantitative text analyses on a corpus of review article
abstracts from Nature and Nature Climate Change (2022-2024) as well as tagged Siiddeutsche
Zeitung articles (June and December 2022-2024). Among these analyses were Discourse
Network Analysis and frequency analysis of words and bigrams. Following the identification of
recurrent word clusters and lexical patterns, six scientific papers and ten newspaper articles were
chosen as purposive subsamples for a thorough qualitative analysis.

I used an integrated discourse-analytical framework that combined three different devices: firstly,
the logic of problematisation proposed by Collier and Cox (2021), secondly, the distinction
between global environmental management and prodigality discourses formulated by Adger et al.
(2001), and lastly, Carol Bacchi’s “What is the Problem Represented to Be?”” questions (Bacchi
2012). According to this method, the majority of scientific and journalistic texts portray climate
change as a technical or epistemic problem, highlighting data gaps, model uncertainty, and
discrete impacts. Proposed solutions, on the other hand, typically focus on better measurement,
modelling, and policy coordination. The crisis is divided into specific research problems (such as
carbon feedback loops and grid decarbonisation) in scientific abstracts, and news articles replicate
this fragmenting by focusing on specific phenomena like tipping points, marine heatwaves,
and Arctic sea-ice loss. The global environmental management framework predominates in
both areas; discussions of excessive consumption, equity, or systemic change are occasionally
mentioned but stay on the periphery. These results imply that technocratic solutions are given
precedence over more expansive moral, justice-focused, and narrative frames that have been
demonstrated to encourage engagement in the examined domains of climate communication.
Future research directions are suggested in the study’s conclusion, including comparing full-length
articles and long-form journalism, incorporating activist, policy, or social media framings, and
purposefully examining underutilised frames like intersectionality, equity, and climate justice.
These initiatives may aid in bridging the gap between the complexity of science and the general
public’s understanding and enhance communication’s ability to motivate group climate action.

Keywords: Climate Change Communication, Framing, Problematisation Theory, Discourse
Analysis, Science Communication, Media Communication
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1 Introduction

One of the most urgent crises of our time is anthropogenic Climate Change (CC). Ecosystems,
economies, and human welfare are all profoundly affected. Effects like increasing temperatures,
changing precipitation patterns, and an increase in the frequency of extreme events are putting
social and political systems under stress in addition to endangering food security and biodiversity
(Calvin et al. 2023). It is therefore crucial to communicate climate change science effectively
to influence public opinion, direct policy choices, and promote group action (Polk and Diver
2020; Lewandowsky, Gignac, and Oberauer 2013). The idea of framing, which Entman (1993)
defines as the process of identifying causes, characterising issues, rendering moral judgements,
and proposing solutions, is essential to effective communication (Polk and Diver 2020). Framing
shapes how audiences understand information by highlighting some parts of a complicated issue
while de-emphasising others. According to Yang and Hobbs (2020), framing is inevitable in
science communication because choosing and arranging narratives to direct understanding is
a necessary step in the simplification of vast volumes of data. Additionally, Badullovich et al.
(2020) pick up Entman (1993)’s definition of framing as four essential purposes of frames in
climate communication (”identifying causes”, ’defining issues”, “making moral judgements”,
and “suggesting remedies”) and that the choices regarding the framing have a significant impact
on public support for climate solutions.

Framing is used in both scientific publications and media articles, but they frequently do so in
different ways. Due to domain-specific standards and communication objectives, these two distinct
communication channels may utilise the same frame while employing different communication
devices or selecting varying contexts within that frame. The style of peer-reviewed journals on the
one hand is usually evidence-based and emphasises methodological accuracy, quantified forms
of uncertainty, and knowledge accumulation. Uncertainty frames, as defined by Gustafson and
Rice (2019), are frequently present to indicate the boundaries of existing knowledge and the need
for additional study. The process through which researchers define the issue of climate change,
determining which aspects to emphasise and which to downplay, also influences subsequent
framing. Research on problem framing indicates that hastily formulated research problems have
an inclination to not consider all stakeholders and to not have the space to consider social and
political aspects (Rai 2017). Furthermore, there are cognitive biases, like fragmenting bigger
problems into solvable sub-problems or using familiar methods, that also steer the problem
framing towards staying on known paths (Borgert, Wise, and Becker 2015). Media texts, on the
other hand, usually use narrative structures, first-person accounts, or localised case studies to
emotionally connect with readers and give abstract ideas a concrete form (Nisbet and Mooney
2007; Chong and Druckmann 2007). While this narrative approach can broaden reach and foster
engagement, it may also simplify or omit technical warnings, thereby potentially introducing



new misunderstandings. Media discourse is a key channel for disseminating knowledge and
influencing public opinion and scientific discourse is an essential component of knowledge
generation. Examining the framings in both channels helps in determining not only where
meaning might be lost or changed during translation but also how these framings may affect
public perception, participation, and, in the end, climate-change related decision-making.

1.1 Problem statement

While a growing body of literature has explored how framing strategies function within each
domain separately (e.g., Yang and Hobbs 2020; Gustafson and Rice 2019), there is limited
research that directly compares how climate change is framed in scientific literature versus
in media coverage. Scientific publications generate and validate findings, while journalistic
outlets act as mediators that translate, simplify, or sometimes reframe that knowledge for broader
audiences. Misalignments between these framings can significantly affect public understanding,
particularly if key uncertainties, assumptions, or nuances are lost in translation. At the same
time, the use of divergent frames may also reflect different communicative goals and audience
expectations. Understanding how climate change is represented in these two influential discursive
contexts is essential for identifying gaps, misunderstandings, or opportunities for more effective
communication.

This study addresses these gaps by examining how climate change is framed in scientific papers
published in Nature and Nature Climate Change, and comparing them to articles from the
Siiddeutsche Zeitung, a major German newspaper, over the same period of time. By analysing
both the scientific and journalistic construction of climate change, the thesis aims to deepen our
understanding of how climate narratives are built and how they shape public discourse.

1.2 Research question and objectives

The central research question guiding this thesis is:

What dominant framing strategies regarding climate change emerge in natural science
papers published in Nature and Nature Climate Change (2022-2024), and how do they
compare to those in Siiddeutsche Zeitung published in June and December from 2022 to
2024?

To address this question, the study has four objectives:

1. Identify and categorize dominant frames in both scientific and journalistic texts, drawing
on Entman’s (1993) functions of framing and Gustafson and Rice’s (2019) uncertainty

typology.

2. Compare framing patterns across domains, highlighting convergences and divergences in
problem definitions, underlying assumptions, and proposed remedies.

3. Examine the translation of scientific concepts, such as uncertainty, attribution, and
mitigation pathways, into media narratives, with reference to Chong and Druckmann’s



(2007) and Badullovich et al.’s (2020) framing analysis methodologies.

4. Discuss the implications of these framing patterns for public understanding and engagement,
considering how narrative, moral, and equity-based frames (Nisbet and Mooney 2007) may
be under- or over-represented.

1.3 Significance and contribution of the study

By carrying out a systematic comparison of framing in scientific versus media discourse, this
thesis fills a critical gap in climate communication research. By offering a way to better understand
where framing aligns or conflicts, this study will enable scientists, journalists, educators, and
policymakers to arrive at more coherent strategies that bridge scientific complexity and public
comprehension. Furthermore, by identifying opportunities to integrate frames, such as those
centred on climate justice, intersectionality, and equity, this work contributes to the broader effort
of developing more inclusive and effective climate communication practices (Angermuller 2015;
Nisbet and Mooney 2007).



2 Theoretical framework

This chapter outlines the theoretical background for analysing how climate change is communicated
in scientific and journalistic texts. This study is grounded in discourse analysis, which treats
language not simply as a vector for facts but as an active practice that constructs social reality
(Angermuller 2015). Under this umbrella, two specific approaches, framing analysis and
problematisation theory, provide methodological tools for examining how communicators select,
emphasise, and organize particular aspects of climate change.

2.1 Discourse analysis as an umbrella approach

Discourse analysis investigates the ways in which social realities are constructed through
communicative practices (Angermuller 2015). From this perspective, both scientific papers and
newspaper articles are seen as sites where climate change is not merely described but actively
shaped into particular problem—solution narratives. By focusing on patterns of language, recurring
metaphors, and the interplay of genres, discourse analysis reveals how specific interpretations of
climate change gain authority while others remain invisible.

2.2 Framing analysis

Framing analysis, as a branch of discourse analysis, focuses on how communicators strategically
emphasise certain aspects of an issue in order to shape how it is understood. Rather than simply
transporting information, texts construct meaning by selecting which problems to highlight,
which causes to assign, which values to evoke, and which solutions to propose. As Entman
(1993) defines it, framing involves “selection and salience” (p.52): drawing attention to specific
features of a situation in order to guide interpretation. In this sense, framing is not a neutral act,
but a rhetorical and political tool embedded in every act of communication.

In this thesis, I apply framing analysis to uncover how both scientific and journalistic texts
construct climate change through different configurations of attention, relevance, and suggested
action. To do so, I draw on a range of framing typologies and approaches that have proven
particularly relevant to environmental communication. Firstly, Badullovich et al. (2020) identify
four key framing functions, defining the problem, diagnosing causes, making moral judgments,
and proposing remedies, each of which I used as a reference point when analysing how climate
change is made meaningful across genres. Secondly, central to this analysis is the role of
uncertainty, a recurring theme in scientific discourse. Gustafson and Rice (2019) distinguish
between different ways of framing uncertainty: ranging from “deficient” uncertainty (highlighting



a lack of knowledge) to “technical” or “scientific”” uncertainty, which normalises uncertainty as
a feature of the scientific process. These distinctions proved particularly useful for identifying
how scientific texts maintain epistemic credibility, and how media representations of science
might shift that balance. Thirdly, another form of framing is how information is delivered.
Yang and Hobbs (2020) contrast logical-scientific with narrative framings, noting that while
the former appeals to analytical reasoning, the latter tends to foster emotional connection and
engagement. This distinction surfaced repeatedly in my comparison of scientific papers and
media articles, with journalistic texts often incorporating storytelling/narrative elements to make
climate impacts more tangible. Such differences raise important questions about accessibility,
accuracy, and public engagement. Finally, I considered broader thematic frames such as those
identified by Nisbet and Mooney (2007), who point to narratives like economic development,
public accountability, or social progress. While such value-based frames are rarely foregrounded
in scientific texts, they occasionally surface in journalistic accounts, often in the context of
national policy or individual action. Their presence - or absence - can significantly shape how
the public perceives both the urgency and the feasibility of climate action.

2.3 Problematisation theory

Problematisation theory, another branch within discourse analysis, examines how complex
phenomena are carved into more bounded, actionable “problems”. Carol Bacchi’s “What’s
the Problem Represented to Be?” (WPR) approach provides guiding questions to uncover the
assumptions hidden in problem representations, the voices foregrounded, and the solutions
rendered thinkable or unthinkable (Bacchi 2012). By asking what is defined as the problem,
what presuppositions underlie that definition, and what is left unproblematic, WPR makes the
politics embedded in discourse visible. Adger et al. (2001) distinguish two globally dominant
environmental discourses: global environmental management, which emphasises technical and
policy fixes, and prodigality, which critiques overconsumption and structural inequity. I have
mapped my coding schema onto this distinction, tagging instances where texts foreground
data-driven, managerial framings versus those invoking broader critiques of social or economic
systems. This has allowed me to track not only whether a text engages in critique but also
how frequently and under what conditions these discursive orientations appear. Collier and
Cox (2021) demonstrate how urban resilience discourse fragments climate change into discrete
policy arenas, such as insurance systems or infrastructure planning, each of which channels
climate governance into a particular mode of intervention. They base their comprehension of
problematisation on Callon’s (2009) definition of the concept but expand it to the particular context
of urban resilience. Guided by Collier and Cox’s (2021) work, I looked for similar discursive
“fragmenting” within the analysed literature, identifying where scientific and journalistic texts
isolate specific climate-related phenomena (e.g., marine heatwaves, biodiversity loss) and pair
them with targeted responses. This lens of problematisation helped me trace how climate change
is rendered governable through segmentation and what consequences such fragmentation might
have for public understanding. Finally, Alvesson and Sandberg (2011) remind researchers that
the very act of formulating a research question is itself a form of problematisation. I took this



insight to critically reflect on my framing choices, particularly those that shaped text selection,
coding priorities, and the boundaries of comparison (see section 3.2).

2.4 Integrated approach

By situating both framing and problematisation within the broader tradition of discourse
analysis, I applied an integrated analytical model that reflects the complexity of climate change
communication and supports a layered reading of the texts.

1. Discourse analysis (Angermuller 2015) offers a macro-level lens that sensitises me to the
ways in which language, genre, and context construct climate change as a particular kind
of social reality.

2. Framing analysis (Entmann 1993; Chong and Druckmann 2007; Badullovich et al. 2020)
provides me with a set of tools to identify which aspects of climate change are emphasised
alongside with formulated frames such as uncertainty types (Gustafson and Rice 2019)
and narrative vs. technical structures (Yang and Hobbs 2020).

3. Problematisation theory (Bacchi 2012; Adger et al. 2001; Collier and Cox 2021; Alvesson
and Sandberg 2011) enables me to explore how climate change is segmented into man-
ageable sub-problems, and to expose the assumptions and silences that underpin these
representations.

In the analysis framework outlined in Chapter 3, I operationalise this approach through a structured
application of Bacchi’s WPR chart, coding for Adger et al. (2001)’s discourse categories, and
identifying instances of Collier and Cox (2021)’s problematisation logic. Through this approach
I move between the structural and the granular, tracing how climate change is constructed across
domains and how those constructions shape meaning and the perceived scope of action.



3 Material & methods

This chapter outlines the methodologies employed for data collection, analysis, and interpretation
in this thesis to address the research question: “What dominant framing strategies regarding
climate change emerge in natural science papers published in Nature and Nature Climate Change
(2022-2024), and how do they compare to those in Siiddeutsche Zeitung articles published in June
and December from 2022 to 20247”. The primary approach employed was a systematic literature
review. A combination of quantitative and qualitative methods was employed to analyse the data.
The abstracts of all papers in the literature review, along with the complete newspaper articles,
were analysed using Word Frequency Analysis (WFA), Bigram Frequency Analysis (BFA), and
Discourse Network Analysis (DNA). Following the identification of trends through quantitative
analysis, six papers and ten articles were selected for qualitative examination using thematic
analysis. This approach aimed to further contrast the observed trends and develop a thematic
framework for interpreting and contextualising the identified patterns.

3.1 Literature review

This thesis adheres to the standards outlined in the Preferred Reporting Items for Systematic
reviews and Meta-Analyses (PRISMA) checklist (Page et al. 2021). The dataset includes abstracts,
introductions, and conclusions of scientific research papers, where framing is prominently
observed, along with complete newspaper articles. The scientific papers were obtained from
the Scopus and Web of Science Core Collection (WOS CC) platforms. The search results were
exported on February 12, 2025. The newspaper articles were obtained from the archive of
Siiddeutsche Zeitung and exported on March 12, 2025.

3.1.1 Inclusion criteria

To examine the framing of climate change in scientific and journalistic discourse, I chose two
significant domains: high-impact natural science journals and mainstream national print media.
The objective was to compile publications that significantly impact expert and public perceptions
of anthropogenic climate change. For the scientific corpus, I utilised the WOS CC and Scopus
databases. I applied the search term “climate change” in both databases, employing the subject
function in WOS CC and the “Title, Abstract, Keywords” search section in Scopus. The topic
function in WOS CC retrieves records in which the search term is present in the title, abstract,
author keywords, or Keywords Plus (a WOS-specific feature that generates index terms from
the titles of cited articles), thereby ensuring that the selected documents maintain a distinct
thematic focus on the subject. I included only review papers, as they are highly cited and



provide comprehensive overviews of current knowledge, thereby excluding shorter and largely
methodological studies, which helped to reduce dataset noise. Furthermore, the source titles were
limited to Nature and Nature Climate Change because their publications are well-regarded in the
natural sciences and acknowledged for their contributions to climate-related research. I restricted
the time span to 2022-2024 to concentrate on current trends in climate discourse and facilitate a
concurrent comparison with the media texts. Preliminary trials with expanded journal inclusion,
such as integrating Science or eliminating source limits entirely, were either very broad for the
confines of a master’s thesis or, conversely, too restrictive when solely applying disciplinary
filters. These modifications finally validated that concentrating on Nature and Nature Climate
Change facilitated a manageable, suitable, and representative corpus. The corpus comprised 28
scientific papers. As for the journalistic corpus: I collected articles from the science section of
the Siiddeutsche Zeitung utilising the tag climate change ("Klimawandel”) to ensure thematic
relevance. The selection of the Siiddeutsche Zeitung was influenced by three primary factors.
As a German citizen, I hold the most expertise in the German newspaper landscape and can
provide substantial insights in this context. Furthermore, as of 2024, Siiddeutsche Zeitung held
the second-highest daily circulation among all German newspapers (Statista and IVW e.V. 2025),
indicating a broad and stable readership. Thirdly, the Siiddeutsche Zeitung is renowned for its
quality journalism and an intellectual readership. Germany’s highest-circulating publication,
Bild Zeitung, is a tabloid. Due to their sensationalist tone, brevity, and inconsistent engagement
with scientific content, factors that would have hindered comparability with scientific texts, I
chose to exclude tabloids from the study. The readership of the Siiddeutsche Zeitung is often
politically moderate to centre-left, urban, and somewhat well-educated, aligning with traits
associated with more engagement in climate change discourse (Snyder et al. 2014; Czarnek,
Kossowska, and Szwed 2021). By selecting this source, I aimed to illustrate the presentation of
climate science to an audience more predisposed to engage with environmental problems through
print media. June and December were chosen, as December often features numerous articles
that reflect on the year’s weather and contextualise it within climate change. In contrast, June
was designated as the focal point for equidistant releases throughout the year. The corpus of
newspaper articles contained 63 contributions. The dual source selection facilitated a focused yet
substantial comparison of how expert and mainstream public discourses impact climate change
perception.

3.1.2 Exclusions

Both scientific papers and newspaper articles entailed exclusions. Thirteen scientific papers/
contributions retrieved in the search results from the data banks were excluded from the analysis.
The exclusions were due to ten papers not being classified as natural science, two due to not
addressing anthropogenic climate change, and one result being a newspaper article rather than a
scientific paper. Two entries from the Siiddeutsche Zeitung archive were not analysed: one was a
newsletter announcement, and the other was an overview page for publications regarding climate
change by the newspaper. The appendix contains a list of the excluded contributions.



3.1.3 Documentation and reporting

Data was compiled in spreadsheets, utilising a colour-coding system alongside a remark system
for organisation. Criteria for organisation encompassed the exclusion of data or its presence
across multiple platforms. The analysis conducted using R Statistical Software (v4.3.0, R Core
Team 2021) was recorded in scripts and described in depth in this thesis. Figure 3.1 presents a
PRISMA flow diagram illustrating the selection process of the included studies as previously

elaborated.
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2 _
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Figure 3.1: PRISMA flow diagram of the screening and selection process. This figure was created
using the Shiny application by Haddaway et al (2022).



3.2 Reflexivity and role of the researcher

Regardless of the research type, the researcher is not, as it is sometimes thought of, an objective
subject. In contrast, researchers systematically and intentionally direct the interpretive process
in various ways. Ensuring the transparency and integrity of research requires recognising the
influence of positionality, disciplinary background, and interpretative choices. I integrated this
into my research via four reflective approaches: narrative autobiography, collaborative reflection,
methodological reflexivity, and contextual engagement.

As my academic background is in natural sciences, scientific research and evidence-based
reasoning have significantly shaped my understanding of climate change. Furthermore, through
my political engagement, I have encountered various perspectives in civic and activist envi-
ronments, ranging from vehement endorsement of science to critical scepticism as well as
diverse interpretations of effective climate action. These experiences fostered my interest in the
management and communication of scientific knowledge within the public sphere. Two questions
specifically captured my attention: what factors contribute to the success of certain narratives
while others remain unpopular, and, how framing influences public understanding of scientific
issues, such as climate change. This thesis was developed under collaborative supervision.
Frequent interactions with my supervisor and fellow master’s students enabled me to contemplate
the project’s direction, address methodological uncertainties, and engage in discussions regarding
theory, analysis, and positionality. These discussions frequently challenged my assumptions and
provided new perspectives on framing analysis and the role of language in knowledge formation.
This group environment enhanced my analytical framework and fostered more theoretical and
empirical precision.

Maintaining transparency on my decisions and their underlying rationale facilitated the integration
of methodological reflexivity throughout the study process. For example, when considering
journal influence, relevance, and scope, it was thought prudent to limit the scientific sample to
Nature and Nature Climate Change. Selecting Siiddeutsche Zeitung as the journalistic counterpart
ensured a level of discursive intricacy and reader engagement that would not have been attainable
with a tabloid source. Recognising the interpretive nature of frame identification, I documented
my coding process in a methodical and replicable fashion. While typologies and theoretical
frameworks guided the research, I recognised that categorising and interpreting problem repre-
sentations inevitably involved subjective interpretation.

Throughout my thesis, my engagement with the research environment deepened significantly.
While my education provided me with the conventions and standards of scientific texts, addressing
climate communication through a social science lens required me to adapt to new theoretical
vocabularies and analytical approaches. As natural science curricula typically exclude discourse
analysis, framing theory, or problematisation - to employ these frameworks meant shifting my
reading approach from focussing on mere factual accuracy to focussing on meaning construction,
rhetorical function, and the establishment of authority. This approach resulted in a shift of
perspective: recognising that scientific and journalistic publications not only depict climate
change but also actively shape the understanding and response to it.

My background in scientific education and political activism has influenced my methodology and
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interpretative choices in this analysis. As a natural science student, my study of science literature
prepared me with a thorough understanding of the conventions and standards of scientific texts.
Engaging with framing analysis and discourse theory in the context of this thesis provided me
with the tools necessary to critically examine these patterns, leading to a nuanced understanding
of the discursive construction of climate change in scientific and media contexts.

3.3 Quantitative analysis

The quantitative study aimed at improving my understanding of the large body of contributions
and guided the subsequent qualitative analysis. It laid the groundwork for identifying trends,
directing the selection of materials for the qualitative analysis, and contextualising individual
texts within larger discourses.

3.3.1 Word Frequency Analysis

I conducted a Word Frequency Analysis using the tidytext package (Silge and Robinson 2016),
version 0.4.2, in R Statistical Software. This analysis quantified the frequency of individual
words within the given dataset. I transformed all the words in the analysed abstracts and articles
to lowercase and segmented them into individual tokens. Subsequently, I eliminated common
stop words. Stop words are terms that hold minimal significance in identifying documents that
align with a users need (Manning, Raghavan, and Schiitze 2008); thus, in the context of this
thesis, they refer to words that are irrelevant to the discourse on anthropogenic climate change. 1
utilised tidytext’s stop_words lexicon to eliminate prevalent stop words from the English abstracts.
For the German articles, I utilised the German stop word lexicon from the stopwords package
(Benoit, Muhr, and Watanabe 2021), version 2.3, to eliminate common stop words, in addition to
removing custom stop words (refer to tables 6.2 & 6.3 in the appendix). Finally, I calculated the
frequency of words.

I also performed a Bigram Frequency Analysis with the tidytext package in R Statistical Software.
Bigrams are pairs of adjacent words. The analysis measured the frequency of bigrams in the
given dataset. Firstly, I divided the abstracts into consecutive word pairs. Secondly, to eliminate
the stop words, I separated the tokens into individual words, removed the stop words using
the same stop word lexicon as for the WFA, and then reassembled them as bigrams. I finally
quantified the bigrams.

3.3.2 Discourse Network Analysis

Using the Louvain Clustering Algorithm, I carried out a Discourse Network Analysis. The
Louvain Clustering Algorithm is based on optimizing modularity (Zhang et al. 2018). Modularity
describes the quality of a community structure by comparing the number of edges within
communities to the expected number of edges if the network were randomly connected. Edge
weights describe the number of co-occurrences of two words. The algorithm maximises the
modularity score, indicating a strong community structure. In the context of this study, this
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means finding clusters of words that frequently appear together in contributions, allocating them
into communities. Words in one community are likely to represent a common theme.

Before I applied the algorithm, I prepared the data. For that, I removed common and custom stop
words as described in section 3.3.1. After that, I extracted co-occurring words. Co-occurring
words refer to words that appear together in one abstract. After that, I created a network with
words as nodes. Edges between nodes indicate which words frequently appear together.
Following the preparation, I used the Louvain Clustering Algorithm to identify key clusters.
The algorithm assigns a community to each node in the network and then moves them to
neighbouring communities to evaluate modularity gain. After assessing all nodes, the algorithm
aggregates them into newly determined communities. This process is repeated until no further
improvement of modularity can be achieved and the algorithm outputs the final community
structure, where nodes within the same community are more densely connected than nodes in
different communities.

3.4 Qualitative analysis

I conducted a qualitative analysis to gain deeper insights into the framing strategies used in
the selected contributions. The scientific papers I examined had abstracts, introductions, and
conclusions. I analysed newspaper articles and interviews based on the introductory and closing
paragraphs or interview questions, respectively.

3.4.1 Selection process for qualitative analysis

Following the quantitative study, I selected data for qualitative analysis based on the insights
gained. A clustering technique based on co-occurrence and network modularity identified three
distinct communities within the corpus of scientific papers. Purposively selecting two papers
from each community allowed me to ensure analytical depth and representativeness, resulting in
a total of six scientific papers for qualitative research. Results from the WFA and BFA, which
highlighted consistent lexical and thematic patterns across the dataset, supported the decision.
These patterns gave me direction for identifying texts that reflected the framing tendencies
common to each community identified in the DNA. In addition to numerical observations, the
selection process was influenced by a deep understanding of the dataset gained through extensive
interaction with the material. This knowledge enabled a deliberate selection of contributions that
reflected the dataset’s variety while also providing textual richness and discursive complexity.
A further selection of newspaper articles was made to include media depictions of scientific
viewpoints in the research. Five papers on science and viewpoints were selected from relevant
sections of the Siiddeutsche Zeitung for each of the two communities. The first paragraph of
each of these papers was examined to assess the media discourse’s immediate framing strategies.
This method ensured that both scientific and journalistic contributions were viewed through a
consistent lens, allowing for a comprehensive comparison of framing techniques across multiple
platforms.
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3.4.2 Thematic analysis

I carried out a thematic analysis as described by Clarke and Braun 2013. This approach, as
can be seen in table 3.1 entails six steps: First, I familiarised myself with the data. This was
firstly done by screening the data and then by the quantitative analysis via WFA, BFA, and DNA,
as well as the skimming of all abstracts of the scientific papers and the beginning (about 200
words) of the newspaper articles. I read the papers and articles for the qualitative analysis in full.
Second, I generated initial codes through line-by-line coding and used the analysis framework to
extract information of interest. Also, I made first connections to frames described in literature.
Third, I searched for themes within the previously generated codes that describe the research
question. The codes were then organised under the themes to gather the relevant data for each
theme. These themes were preliminary and were reviewed in the fourth step. Questions that
supported the review process were: Does the data support the themes? Is one theme trying to
describe too much? Is there an overlap between different themes? Fifth, after reviewing the
thematic framework was formulated, defining how themes and subthemes relate to one another.
The sixth and last step was writing up the process and its results.

Table 3.1: Thematic analysis approach after Clarke and Braun 2013.

Step 1 | Familiarise with data

Step 2 | Generate initial codes

Step 3 | Search for themes

Step 4 | Review themes
Step S | Define themes
Step 6 | Writing-up

3.4.3 Analysis framework

I created an analytical framework to guide the thematic analysis by combining three complementary
discourse-analytic tools: Bacchi’s ”What’s the Problem Represented to Be?” (WPR) approach
(Bacchi 2012), Adger et al.’s (2001) dual environmental discourses, and Collier and Cox’s (2021)
problematisation logic. This integrated model enabled me to systematically transition from the
identification of surface-level frame elements in each text to the discovery of deeper assumptions
and governance implications.

First, I used a changed version of Carol Bacchi’s WPR chart (Bacchi 2012). Every scientific
paper and newspaper article in the corpus were posed two fundamental questions: “What is
represented to be the problem of climate change in this contribution?” and ”What presuppositions
underlie this representation?” In practical terms, this meant stressing language that characterises
the issue, e.g. as “model uncertainty”, ”permafrost tipping points”, or "human-wildlife conflict”,
and then following the implicit logic that renders that issue relevant. An article, for instance,
might frame climate change mostly as a data-gap issue, which implies that more knowledge
will automatically result in better action. I then superimposed Adger et al.’s (2001) typology of
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environmental discourses on my WPR coding. Deciding for every case of problem definition
and solution proposal whether it is in line with either the global environmental management
discourse, where technical, policy-orientated solutions hold power, or the prodigality discourse,
which emphasises criticisms of overconsumption and structural inequalities. Comparing the
frequency and context of these alignments helped me to chart how texts provided managerial
solutions, for instance, ensemble modelling or renewable-energy transitions, versus systemic
critiques, for instance, challenging economic models or fossil-fuel dependency. Thirdly, I used
Collier and Cox (2021) to find examples of problematisation as an approach of dividing the
protean issue of climate change into smaller, actionable sub-problems. Here I sought textual
proof of fragmenting: isolating one dimension of the crisis, such as “marine heatwaves” or “grid
decarbonization”, and then pairing it with a customised set of policy or technical interventions.
This combined approach investigated the framing of climate change as both a problem and a
site for potential solutions. Utilising the WPR approach, I analysed the issues each text chose to
address and those that were omitted. Utilising the dual frame perspective proposed by Adger et al.
(2001), I examined the fundamental assumptions underlying framing. Through Collier and Cox
(2021)’s problematisation lens, I examined how the ungraspable climate crisis is made sense of.
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4 Results

4.1 Quantitative analysis

This section presents the main findings from the three quantitative approaches: Word Frequency
Analysis, Bigram Analysis, and Discourse Network Analysis. The analyses were conducted on
two distinct datasets: scientific paper abstracts and news articles on climate change. The word
frequencies, co-occurrences, and network structures were analysed to identify recurring themes
and frames in academic and journalistic contexts.

4.1.1 Word Frequency Analysis

Figure 4.1 shows the most frequent words in the abstracts of the analysed scientific papers, for
the full list with the exact frequency see Table 6.4 in the appendix. The two most frequent words,
climate and change, underscore the central topic of the abstracts. Also high-ranking are carbon
and water, indicating that greenhouse gas dynamics and water-related issues (e.g., drought, water
security) are significant themes in the analysed scientific publications. The presence of future,
risk, and, uncertainty points to a forward-looking orientation and acknowledges the challenges of
predicting climate impacts.

Figure 4.2 shows the most frequent words in the analysed newspaper articles. The recurring term
year (jahr, jahren/jahre) suggests frequent references to specific years or time spans, often tied to
reporting on extreme weather events or policy deadlines. The high-ranking terms degree (grad)
and celsius reflect a strong focus on temperature changes and thresholds in popular discourse.
Germany (deutschland) and Europe (europa) indicate the interplay between national, continental,
and global contexts in climate reporting, often linking local impacts to larger-scale phenomena.

The most common bigram (see Figure 4.3 and Table 6.6), highlighting the primary focus of
these abstracts, is climate change. Carbon dioxide, river water, water quality, and water markets
indicate a prevalence of carbon and water management topics. References to antarctic ice,
dryland productivity, and terrestrial ecosystem suggest specialised research areas. Through the
diverse topics in the analysed papers is indicated that climate change is studied across diverse
geographical and ecological contexts.
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Figure 4.1: Word Frequency Analysis graph of the scientific paper abstracts.
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Figure 4.2: Word Frequency Analysis graph of the newspaper articles.
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Degree celsius (grad celsius) and 1.5 degrees (1,5 grad) dominate the bigram list for the analysed
newspaper articles (see Figure 4.4 and Table 6.7), pointing to a focus on temperature thresholds,
possibly tied to global warming targets. Repeated mentions of particular years (jahr 2023,
jahr 2024, vergangenen jahr) and timespans (vergangenen jahren, 20 jahren) highlight the
event-driven, time-sensitive character of news reporting. References to high temperatures (hohen
temperaturen) and marine heatwaves (marine hitzewellen) suggest reports on extreme climate
events. Bigrams like fossil energies and renewable energies (fossilen energien, erneuerbare
energien) indicate the influence of energy transition discussions on the media.
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Figure 4.3: Bigram Analysis network graph of the scientific paper abstracts.
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Figure 4.4: Bigram Analysis network graph of the newspaper articles (full translation list in
appendix, table 6.8).
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4.1.2 Discourse Network Analysis

Using Discourse Network Analysis, words were mapped into clusters and assigned to communities
depending on their co-occurrence patterns. This brought out the semantic connections between
words and helped find word communities that correspond to different discourses.

Figure 4.5 shows the graph for the DNA of the scientific paper abstracts. The analysis produced
three discourse communities with edge weights between 5 and 20 co-occurrences. Terms
like assessments and evidence in Community 1 stressed the systematic and evidence-based
approach in scientific discourse. Building on this, science and ecosystems underline the scientific
foundation of these debates, while the co-occurrence of human, potential, and challenges indicates
a focus on human dimensions of climate change. Community 2 had several facets: words like
land and environmental suggest framing climate change in ecological and resource terms. On
the other hand, effects and opportunities indicate an analytical perspective that includes both
risks and potential solutions or adaptations and feedbacks and warming point to a concern for
interconnected processes. Words like scale, and social emphasise the multidimensional, societal
significance of climate concerns. Community 3 focuses on conceptual or theoretical orientations,
centring on knowledge and viewpoint. While future and current indicate temporal aspects, carbon
and systems refer to fundamental climate processes. Global points to the planetary scope of
these debates. Overall, these three communities exhibit a technical and analytical emphasis, with
words centred on temporal scales, systems-based approaches, and methodological accuracy.

In Figure 4.6, you can see the graph for the DNA of the newspaper articles. Four discourse
communities emerged with edge weights ranging from 20 to 35 co-occurrences. This suggests
a higher co-occurrence of words in the articles than in the papers, which is likely due to the
higher word count in the full articles in comparison to the abstracts of the papers (median word
count 681 and 157, respectively). The Community 1 cluster indicates localised discussions
about climate change (klimawandels) in Germany. The terms strong (stark) and year (jahr)
refer to specific years marked by significant events or severe weather phenomena, which may
highlight issues or policy changes at a national level. Community 2 has a diverse concentration;
terms like university (universitdt) and scientist (wissenschaftler) indicate a discourse focused on
academia or research. Air (luft), atmosphere (atmosphdire), and Earth (erde) denote planetary and
environmental contexts. The term Europe (europa), combined with specific temporal indicators
(2023, today (heute), indicates a focus on contemporary European contexts. Global warming
(erderwdrmung) and emissions (emissionen) raise concerns about greenhouse gases, indicating
that Community 3 prioritises global issues, whereas humans (menschen) denotes a focus on
human-centred perspectives. Water (wasser) appears as a recurring theme in climate discussions.
The Community 4 cluster focuses on temperature measurements (degree (grad), celsius) and
is closely related to the scientific assessment and characterisation of warming. The term end
(ende) in this context may refer to discussions of potential tipping points or endpoints in climate
scenarios. The four communities demonstrate the interconnectedness of German-language
articles in local and national contexts (Community 1), broader European or research-focused
discussions (Community 2), global issues (Community 3), and technical assessments of warming
(Community 4).
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Discourse Communities in Climate Change Abstracts
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Figure 4.5: Discourse Network Analysis graph of the abstracts of the scientific papers.

Both media and scientific texts examine climate change from various perspectives; however,
the analysis indicates that scientific abstracts are primarily orientated towards methodological
and systems-focused themes, whereas articles encompass broader geographic, temporal, and
policy-related debates.
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Discourse Communities in Climate Change Articles

glob
@cmissionen de
Community
[ X
®:
®:
o

temperaturen weight

20
— 25
— 30
— 3

arde

—@
klima

@] 2023
luft

@
sommer

zei?

%.‘ [ ]
atmosphare europa

Figure 4.6: Discourse Network Analysis graph of the newspaper articles (full translation list in
appendix, Table 6.8).

4.2 Qualitative analysis

This section of the study utilised qualitative discourse analysis on the contributions gathered
within each community identified in the quantitative analysis. Using the analytical framework
established in Chapter 3, I investigate the representation of climate change as a problem, proposed
solutions, and the underlying assumptions that underpin these representations. I also explore
the presence of the global environmental management and prodigality discourses as outlined by
Adger et al. (2001), and assess whether the process of problematisation as defined by Collier and
Cox (2012) is taking place.

The analysis was separated into two main types of discourses: scientific discourse in the form of
scientific papers from Nature and Nature Climate Change and, media discourse in the form of
newspaper articles from Siiddeutsche Zeitung.
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The analysis was structured by discourse, with each contribution assessed according to the
following guiding questions:

1. What is the problem represented to be?
2. What is offered as a solution to that problem?

3. What underlying assumptions are made about the nature of the problem and the feasibility
of the solution?

4. Which of Adger et al.(2001)’s discourse frames are present, if any?

5. Does the contribution engage in problematisation in the sense of dividing climate change
into manageable, actionable sub-problems?

4.2.1 Scientific discourse

The first group of contributions is from the scientific discourse (see full list with numeration in
the appendix). Within this, one community, focuses on model-centred and technical perspectives
on climate change. These contributions tend to conceptualise climate change primarily as a
problem of scientific uncertainty, insufficient modelling, or limited attribution capabilities. Paper
7 identifies inadequate robustness in climate mitigation scenarios as a critical issue. Increasing
the ensemble size of model simulations is proposed to improve the accuracy of representing the
spectrum of possible futures. This strategy assumes that improved scientific modelling will lead
to better decision-making. The paper fits clearly within the global environmental management
discourse identified by Adger et al. (2001), framing climate change as a technical challenge that
can be solved with better tools. The problematisation process here is straightforward: a specific
issue, in this instance model uncertainty, is carved out from the larger climate crisis and addressed
through scientific optimization. A similar logic underpins Paper 20, which defines the problem
as a failure to adequately attribute the phenomenon of "tropical Pacific surface warming pattern”.
The authors do not suggest political or structural solutions, but rather stress the need to refine the
scientific methods used in attribution studies. The underlying assumption remains that climate
change is primarily a knowledge problem, which implies that epistemic advances expected lead
to more appropriate responses. Following this logic, Paper 5 characterises climate change as a
problem of uncertain carbon feedback loops that connect terrestrial and oceanic systems and
highlight the need for improved attribution models and high-quality data. These papers all align
with the global environmental management discourse and reflect a strong faith in science and
modelling as central tools in addressing climate change. Problematisation in this context is active
and precise, but it remains confined to discrete and technical aspects of the broader climate issue.
A different group of scientific papers provides a systems-orientated and multidisciplinary
perspective. These papers are more openly concerned with societal processes and larger
systems, while still being rooted in scientific discourse. For instance, Paper 8 uses a paleo
viewpoint to investigate historical climate dynamics. They describe the problem as a lack
of understanding about previous climatic feedbacks, which are necessary for comprehending
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current developments. The proposed approach is to improve synergy across scientific areas
and disciplines. Problematisation happens here as it isolates the understanding of feedback
as a distinct sub-problem. Paper 14 presents an interesting perspective on the challenges of
decarbonising power systems. They describe the problem as one of insufficient institutional
coordination and systemic rigidity, requiring multidisciplinary collaboration and transformation.
This paper aims to bridge the gap between global environmental management and prodigality.
While it acknowledges the need for changes in social and political systems, it ultimately relies on
research.

4.2.2 Media discourse

The second major group is the journalistic discourse, which consists newspaper articles (see
full list with numeration in the appendix). One subgroup within this discourse, which can be
described as academically orientated climate journalism, combines science communication with
journalistic storytelling. These articles often attempt to translate complex scientific findings for a
broader audience. For example, the interview with climate scientist Helene Hewitt (Article 37)
frames climate change as both a scientific and communicative issue. While the discussion centres
on the scientific observation and simulation of climate phenomena, the article also highlights the
challenge of public understanding and political inaction. The implied solution is not technical but
communicative: improving the way climate science is communicated to the public. Problematisa-
tion is present in both the scientific and communicative layers of the issue. Article 25 on tipping
points presents climate change as an increasingly urgent and potentially self-reinforcing crisis.
The article warns that multiple ecological tipping points may soon be reached, urging action to set
off positive tipping points in response. This viewpoint acknowledges the importance of scientific
knowledge while also recognising the structural barriers to social change. This emphasises the
importance of transformation in knowledge, production, consumption, and governance systems,
drawing on elements of both global environmental management and prodigality discourses. This
article effectively problematises the tipping point concept, emphasising the imminent risk of
irreversible damage through both rhetorical and scientific approaches. Other articles within this
community highlight specific events. Article 33 examines the increasing frequency of lightning
strikes in the Alps, highlighting their role in exacerbating wildfires as an indirect effect of climate
change. The paper effectively elucidates the relationship between extreme weather events and
their ecological repercussions, despite not providing remedies. Article 40 similarly discusses the
reduction of Arctic sea ice in September, presenting it as an inevitable seasonal change unless
climate protection measures are enacted. This article demonstrates focused problematization by
isolating a specific event and emphasising the importance of scientific estimation and International
Panel on Climate Change findings. Variations in temperature, as described in Article 46, have an
impact on the genetic diversity of European beech trees. The suggested ecological solution is
to ensure long-term resilience by preserving biodiversity. This work humanises the scientific
process by incorporating a personal narrative about a researcher, thereby enhancing the depth of
the environmental issue presented. The article demonstrates the use of ecological sub-issues to
articulate broader climate concerns, highlighting the evident problematisation.
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A final journalistic sub-community is more observational and attribution-based. These articles
typically report on specific studies with minimal editorial framing and little journalistic inter-
pretation. For instance, Article 34 explains how the upper layers of the atmosphere are cooling
while the lower layers are warming, emphasising satellite data limitations. The article stays
close to the scientific content and implicitly emphasises the need for better data collection tools.
Another article, Article 31, focuses on marine heatwaves, presenting them as isolated extreme
events without offering a solution. Problematisation in this case follows Collier and Cox (2021)’s
concept: an abstract challenge like climate change is split into discrete, observable issues like
marine heatwaves. Article 62 on permafrost thawing offers a rare meta-level analysis of how the
media portrays climate events. It challenges the widely held belief that permafrost melting is a
single tipping point by highlighting the numerous thaw events and their varying effects. The
article criticises the oversimplification of complex scientific knowledge while avoiding directly
identifying human causes. The article acknowledges implicit and critical problematisation as
discourse creation. Finally, Article 49 addresses a recent scientific debate: the unexpected
acceleration of global warming since 2023, possibly due to a drop in low clouds. No definitive
answers are provided; the problem is framed as a lack of scientific knowledge. The article clearly
illustrates the global environmental management conversation, in which more knowledge leads
to better governance.

4.2.3 Comparative summary

When comparing the two discourse communities, it is clear that both scientific and journalistic
contributions portray climate change primarily as a technical or knowledge-based issue. In
both cases, the key solution is to improve understanding - whether through modelling, data
collection, or clear communication. This demonstrates how widespread the discussion about
global environmental management is in both domains. Nevertheless, there are differences in how
problems are approached and evaluated: scientific papers typically address very specified technical
questions, whereas newspaper articles often provide a broader context for these issues, which can
include emotional, narrative, or political aspects. Furthermore, scientific journalism occasionally
discusses the structural, social, and communicative barriers to taking action. Sometimes articles
address aspects of the prodigality debate. However, criticisms of the system are uncommon
and frequently go unstated. Problematisation, in both communities, serves to break down the
complex issue of climate change into smaller, more manageable chunks. While this may aid in
planning and information dissemination to the public, what does it mean for how we represent
and communicate the climate crisis’s deeper political, social, and justice implications?
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5 Discussion

This chapter aims to evaluate how scientific and journalistic discourse frames climate change and
the implications these framings have for science communication. Drawing on theories of framing
(Entmann 1993; Chong and Druckmann 2007; Badullovich et al. 2020), discourse analysis
(Angermuller 2015), and problematisation (Adger et al. 2001; Bacchi 2012; Collier and Cox
2021), the following sections critically discuss the common discourse patterns, their implications
for science communication and specifically climate communication, and their placement within
the larger social and political context.

5.1 Framing as a constitutive element of climate
communication

The results confirm the widely accepted view that framing is not only a rhetorical device but a
vital aspect of how climate change is communicated and understood (Yang and Hobbs 2020;
Badullovich et al. 2020; Entmann 1993). While ignoring structural causes or justice issues,
both scientific publications and journalistic stories framed climate change by stressing particular
elements over others: uncertainty, management issues, or particular environmental consequences
were highlighted particularly often. Framing, according to Entman (1993), is a process that
defines issues, diagnoses causes, passes moral judgements, and offers solutions. Throughout the
examined content, these functions seemed inconsistent. Usually connected to information gaps
or model uncertainties, the definition of the issue in scientific literature was found extensively
in technical refinement. Journalistic publications, especially those in Community 2, generally
showed more efforts to connect described issues to anthropogenic or policy shortcomings.
Nevertheless, clear moral judgements or demands for justice were uncommon, the focus stayed
on informing or describing instead of on mobilising or criticising. This supports Yang and
Hobbs’ (2020) finding that framing in science communication usually gives logical and scientific
modes of communication priority over narrative ones. Both scientific and journalistic writings’
underuse of narrative framing limits their capacity to emotionally involve readers or animate
value-based thinking.
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5.2 Problematisation and the fragmentation of climate
change

According to Collier and Cox (2012) climate change cannot be presented as a single, coherent
problem, due to its complexity and size. Therefore, it has to be ”problematised”: fragmented
into smaller, more precisely definable problems that can be planned for and acted upon. Both
scientific and media conversation applied this quite apparently. Scientific literature addressed
climate change in separate sub-issues like mitigation scenario uncertainty (Paper 7), carbon cycle
loops (Paper 5), or electric grid decarbonisation (Paper 14). Scientific papers often presented
a fragmented sub-issue as stand-alone, fixable problems, thereby reinforcing a technocratic
perspective. Problematisation also happened frequently in journalistic contributions. Studies
on occurrence of marine heatwaves, permafrost thaw, or Arctic sea ice loss were described as
confined episodes having separate effects. Although this helps understanding, it also runs the
risk of omitting the interdependence of these problems and their shared causes in anthropogenic
activity, socio-economic structures, and political inaction. The critique in Article 62 of the
permafrost “tipping point” narrative demonstrates some awareness of this limitation, but such
reflexivity was rare. This is problematic because these sub-frames can depoliticise the climate
discourse (Wetts 2020). Dividing climate change into technical or environmental components
helps to keep the political and economic systems fuelling this environmental crisis unquestioned.
This fits the view that language builds social reality as well as reflects it, determining which
issues are perceived as pressing and which solutions as feasible (Angermuller 2015).

5.3 Dominance of the global environmental
management discourse

The framing patterns seen in scientific papers and newspaper articles correspond strongly to
the global environmental management discourse outlined by Adger et al. (2001). Within this
discourse, climate change is seen as a question of coordinating governance, data, and policies.
Solutions are managerial and technocratic, focussing on improved models, predictions, and
institutional collaboration. The majority of scientific contributions were shaped by this framing.
Contributions that discussed larger socio-political issues or the structural drivers of climate change
were rare. Journalistic contributions, especially in Community 4, frequently employed this lens -
writing about climate science without placing it in a broader context. Solutions stayed mostly
within management language even in pieces that offered a more differentiated perspective, e.g.,
those on biodiversity or tipping points. Though certain articles suggested a larger change, like
encouraging “positive tipping points” or institutional cooperation, the prodigality discourse noted
by Adger et al. (2001), which criticises overconsumption and systematic inequality, was largely
missing. Examining how the process of ’problem formulation” favours particular viewpoints and
modes of thought could help shed light on why technocratic solutions so strongly dominate both
scientific and media framings. Research on problem framing, for example, indicates that rapidly
defined problems tend to overlook various stakeholder interests and push social or political
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aspects to the background, therefore guiding focus towards data-driven, technical solutions (Rai
2017). Cognitive biases, as for example anchoring on familiar methods or trading complexity for
solvable sub-issues, can also reinforce this disproportionate support for technocratic solutions
(Borgert, Wise, and Becker 2015). Furthermore, the high-paced scientific and journalistic
workflows, which demand a fast iteration between defining a problem and suggesting a solution
may discourage the deeper thought required to bring forth progressive or justice-orientated
alternatives (Slawinski et al. 2023). Understanding and addressing these fundamental dynamics
may facilitate a shift in climate communication in the media and science domains, directing it
away from the current bias towards technocracy.

5.4 Framing uncertainty

Uncertainty played a prominent role in many of the frames identified. Applying the typology
by Gustafson and Rice (2019), it was possible to distinguish different kinds of uncertainty
framing across the analysed material. Scientific contributions frequently employ scientific and
technical uncertainty frames: referring to model limitations, data gaps, or unknown feedbacks.
This reflects the norm of epistemic caution in scientific writing but can inadvertently reinforce
perceptions of inaction or doubt in broader public discourse. Journalistic contributions more
commonly employed deficient uncertainty frames, particularly when referring to what scientists
“still don’t know”, as in the case of unexplained warming trends or cloud feedback mechanisms.
In some cases, such as in the tipping point article, consensus uncertainty appeared, especially in
references to how poorly understood such concepts are among policymakers. While uncertainty
framing is a natural feature of science communication, it also carries the risk of reducing public
trust or delaying action. Framing climate change in terms of scientific uncertainty, as pointed
out by Nisbet and Mooney (2007), could be misused by those trying to preserve the status quo -
especially when isolated from moral or policy-orientated framing.

5.5 Journalism’s role: interpretation or transmission?

The study shows a wide spectrum in how journalistic publications communicated scientific
information. For instance, articles in Community 2 (which were allocated in the quantitative
analysis) showed more interpretative framing: linking climate data to policy, social narratives, or
larger consequences. By contrast, articles in Community 4 tended to reproduce scientific papers
with minimal interpretation, taking on more of the function of transmitters than framers. This
corresponds to a finding from Chong and Druckmann (2007) on the limited, but none the less,
significant influence media frames have on public perception. It also fits to Badullovich et al.’s
(2020) view that frames can help to improve communication. On the other hand, if journalistic
framing is sparse or too technical, it might fail to engage readers or push current discursive limits.
To contrast this, Article 46, in which personal storytelling and ecological framing coexist, shows
how more narrative or human-centred journalism can help to communicate climate complexity
in more easily accessible and emotionally resonant ways. However, such instances were few in
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the dataset, supporting Yang and Hobbs’s (2020) claim that narrative framing is still underused
in scientific communication.

5.6 Summary of findings and ways forward

This study has shown that managerial and technocratic framings of climate change were typically
employed in both, the analysed scientific papers and newspaper articles. The problem was often
broken down into discrete, manageable issues, like data gaps, model uncertainties, or sector-
specific risks, and presented as a matter of technical improvement and institutional coordination.
Consistent with framing theory this fragmentation stressed certain aspects over others, influencing
both by what it included and excluded. Expanding on this, climate communication in the analysed
contributions prioritised technocratic solutions over emotional, value-based, or story framings,
which have been shown to increase public participation and understanding (Yang and Hobbs 2020).
Furthermore, justice, equality, and systemic critique discourses were very limited, contributing
further to a lack of focus on the communities most affected by climate change (Tschotschel et al.
2025; Israel and Sachs 2013). To conclude, the analysed scientific and journalistic contributions
were good at conveying complex and factual knowledge, but they failed to portray climate change
as a moral or political issue requiring societal reform in an adequate extent.

Further research could expand upon these findings by, for example, increasing the sample size
or comparing long-form journalism and comprehensive scientific publications, which could
clarify the intricacy and framing in the climate change debate. Additionally, looking at how
this conversation appears in other international media outlets may give a more comprehensive
view. Furthermore, given their tendency to incorporate emotional, moral, or overtly political
framings, activist discourse, policy documents, and social media communication may also
provide insightful viewpoints and a more balanced discourse picture. Lastly, studying how
under-represented frames, such as equity, intersectionality, and climate justice, are expressed and
integrated into public and scientific climate communication can promote an inclusive discourse.
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6 Conclusion

This thesis has demonstrated that, despite the technical sophistication and analytical depth found
in both, scientific and journalistic climate communication, these discourses frequently lack the
socially grounded and transformative framings needed to reflect the scale and urgency of the
climate crisis. Closing this gap will require not only new content but also a rethinking of the
discursive strategies that shape how climate change is defined, understood, and responded to.
Rethinking the discursive techniques that influence how climate change is defined, perceived,
and addressed is just as important as creating innovative material in order to bridge this gap.

In the future, it might be valuable to rethink climate communication as a site for democratic
dialogue and group meaning-making, as well as a way of exchanging perspectives shaped
by subjective realities. This would result in a number of transformative changes in how we
communicate about and tackle climate change: Passive transmission would have to give way to
active participation, technical risk management to questions of justice, and fragmented problem
definitions to systemic narratives. By doing this, climate discourse can start to play a more
generative role, helping to resolve the crisis rather than just describing it.
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Popular science summary

How is climate change communicated and what is left out in journalism and science?

One of the most urgent issues of our time is climate change. Yet, how we discuss it and which
aspects of the problem we emphasise or overlook influences how people perceive and react to the
crisis. This thesis examines the framing of climate change in newspaper and scientific review
articles and what this suggests about the broader impact of climate communication.

The study used a mixed-methods design combining quantitative text analysis (word- and bigram
frequencies, network clustering) with in-depth qualitative discourse and framing analysis. I
examined recent contributions from one of Germany’s major dailies (Siiddeutsche Zeitung, June
and December issues, 2022-2024) alongside review-paper abstracts from leading journals (Nature
and Nature Climate Change, 2022-2024). After mapping common word clusters and thematic
communities, I selected six scientific papers and ten newspaper articles for a close reading of how
they define climate change as a problem, propose solutions, and reveal underlying assumptions.
The findings indicate that both, scientific and journalistic texts, frame climate change in managerial
and technocratic terms. In science papers, the crisis is fragmented into narrowly defined research
problems, such as “’carbon feedback loops™ or ”grid decarbonisation”, and presented as solvable
through better data, modelling, or policy coordination. The same is true for newspapers:
concentrating on sub-issues like “marine heatwaves”, “the reduction of Arctic sea ice”, and
“tipping points”. While these frames are good at highlighting the complexity and sophistication
of climate science, they often miss out on the social, emotional, and moral aspects and push
issues of fairness, justice, and collective action aside. This is important to note because studies
show that justice-orientated and narrative frames, that means stories that link people’s values
and experiences to climate solutions, can boost participation and support for needed changes.
The way we talk about climate change at the moment, focussing primarily on technical solutions,
might overlook chances to unite more people and encourage them to work together. So, the
next time you come across a headline about extreme weather or carbon budgets, I invite you to
pay attention to which parts are emphasised. Is the focus more on scientific facts or personal
stories? Which viewpoints are missing? Reflecting on these questions can help you to engage
more critically with climate news and maybe you even start to notice trends or patterns.

This thesis offers valuable insights for, especially, scientists, journalists, and communicators in the
current climate communication and on how to create messages that educate and motivate people
to take action. Effective communication can shift the discourse from fragmented challenges to
cohesive narratives, from risk management to justice, and from passive information to active
participation: enhancing discussions about climate change and inspiring people to take action.
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1.5710103 ?reduced=true.

Wie der Rhein den Grundwasserspiegel retten soll - Christian J. Meier
(05.12.22). https://www.sueddeutsche.de/wissen/wasserknappheit-grundwasser-auffuellen-
hessen-1.5709603 ?reduced=true

Warum  Veganismus fiir alle nicht die Losung ist - Nora Ederer
(02.12.22). https://www.sueddeutsche.de/wissen/fleisch-klimawandel-vegetarsich-
1.5707337 7reduced=true.

So viel Klimawandel steckt im Wetter - Benjamin van Brackel (28.06.22).
https://www.sueddeutsche.de/wissen/klimawandel-extremwetter-hitzewelle-
1.56107547reduced=true.

Schluss mit dem Leichtsinn - Marlene Weil3 (18.06.22).
https://www.sueddeutsche.de/wissen/hitze-juni-klimawandel-hitzewelle-1.5604556.

Abtauen for Future - Christoph von Eichhorn (17.06.22).
https://www.sueddeutsche.de/wissen/energiesparen-tipps-habeck-heizkosten-1.5604686.

Wie viel CO, darf Deutschland noch ausstoBen? - Marlene Weill (17.06.22).
https://www.sueddeutsche.de/wissen/co2-budget-deutschland-sru-klimawandel-
1.5603423.

Ausbau der FErneuerbaren gerdt global ins Stocken - Christoph von Eichhorn
(11.06.22). https://www.sueddeutsche.de/wissen/ukraine-krieg-weizen-hunger-afrika-
klimawandel-1.5600914.

Von der Klimakrise zur Hungersnot - Christoph von Eichhorn (11.06.22).
https://www.sueddeutsche.de/wissen/ukraine-krieg-weizen-hunger-afrika-klimawandel-
1.5600914.

Der Tag, an dem China und die USA die Welt retteten - David Wiillner
(29.12.23). https://www.sueddeutsche.de/projekte/artikel/wissen/brettspiel-co2-emission-
emission-e278196/?reduced=true.
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Die Klimawende muss auch sozial eine Erfolgsgeschichte werden - Vera Schroeder
(29.12.23).  https://www.sueddeutsche.de/wissen/klimawandel-soziale-gerechtigkeit-
1.6325964 7reduced=true.

“Man kann nicht mehr aus dem Haus gehen, ohne den Kili-
mawandel Zu spiiren” - Christoph von Eichhorn (27.12.23).
https://www.sueddeutsche.de/projekte/artikel/wissen/2023-klimawandel-bilanz-
temperaturen-meeresspiegel-jahresrueckblick-e772052/?reduced=true.

Abschied vom Klima-Mirchenland - Christoph von Eichhorn (15.12.23).
https://www.sueddeutsche.de/wissen/cop28-dubai-fossile-energien-klimakonferenz-
1.6320502.

“Friihere Zivilisationen sind untergegangen, weil sich das Klima abrupt gewandelt hat”
- Benjamin van Brackel (12.12.23). https://www.sueddeutsche.de/wissen/erdgeschichte-
michael-mann-interview-klima-1.63182927reduced=true.

“Alles ist unter Wasser” - Thomas Hahn (07.12.23).
https://www.sueddeutsche.de/wissen/salomonen-cop28-dubai-klimawandel-
meeresspiegel-1.63157407reduced=true.

Kann nur Atomkraft das Klima retten? - Theresa Palm (08.12.23).
https://www.sueddeutsche.de/wissen/atomkraft-cop28-dubai-deutschland-energiewende-
klimawandel-1.6316457 7reduced=true.

Fir das Klima ist noch alles moglich - Jakob Wetzel (08.12.23).
https://www.sueddeutsche.de/wissen/cop28-dubai-klimakonferenz-putin-1.6316285.
Warum so viele Baume unter dem Schnee zusammenbrechen - Sina Metz

(06.12.23). https://www.sueddeutsche.de/wissen/wettereinbruch-schneechaos-bahn-
baeume-schneebruch-klimawandel-1.6315452.

Forscher warnen: Fiinf Kipppunkte konnten den Planeten drastisch verindern - Benjamin
van Brackel (06.12.23). https://www.sueddeutsche.de/wissen/klimawandel-kipppunkte-
drastische-veraenderung-erderwaermung-1.6314921?reduced=true.

Megaschneefille trotz Klimawandel - wie kann das sein? - Benjamin van Brackel, Marlene
Weil3 (05.12.23). https://www.sueddeutsche.de/wissen/schnee-schneefall-schneechaos-
klimawandel-muenchen-bayern-1.6314650?reduced=true.

Treibhausgas-Emissionen erreichen neue Rekordwerte - Christoph von Eichhorn,
Soren Miiller-Hansen (05.12.23). https://www.sueddeutsche.de/wissen/cop28-dubai-
treibhausgase-kohlendioxid-ausstoss-rekord-staaten-1.6314233 7reduced=true.

Sehr friith, sehr viel, sehr schnell - Marlene Wei3, Ralf Wiegand (03.12.23).
https://www.sueddeutsche.de/wissen/wetter-wintereinbruch-schneechaos-bayern-
klimawandel-meere-1.6313425?reduced=true.
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Vom Urlaub in Zeiten der Klimakrise - Vera Schroeder (30.06.23).
https://www.sueddeutsche.de/wissen/klimawandel-marine-hitzewelle-ozeane-klimakrise-

meerestemperatur-wassertemperatur-sz-klimakolumne-sz-klimafreitag-klimanewsletter-
1.5979720.

“Nichts verstanden, nichts dazugelernt” - Christoph von Eichhorn, Gianna Niewel
(30.06.23). https://www.sueddeutsche.de/projekte/artikel/wissen/ahrtal-flut-wiederaufbau-
€093937/reduced=true.

Wer kann, schwimmt weg - Tina Baier (29.06.23).
https://www.sueddeutsche.de/wissen/hitzewelle-meere-klimawandel-artensterben-
biodiversitaet-1.5980544.

Wie funktionieren Hitzewellen im Meer? - Vera Schroeder (23.06.23).
https://www.sueddeutsche.de/projekte/artikel/wissen/hitzewelle-ozean-klimakrise-
€327595/7reduced=true.

Gefahrliche Blitze - Christoph von Eichhorn (22.06.23).
https://www.sueddeutsche.de/wissen/gewitter-deutschland-klimawandel-alpen-
1.5957737.

Unten  wirmer, oben kilter - Benjamin van  Brackel (19.06.23).
https://www.sueddeutsche.de/wissen/klimawandel-extremwetter-atmosphaere-
1.5947284 7reduced=true.

2,3 Grad wirmer als vor der Industrialisierung - Marlene Weill (19.06.23).
https://www.sueddeutsche.de/wissen/europa-wmo-copernicus-klima-2022-1.5947382.

Klimakurven auf die Titelseiten - Vera Schroeder (16.06.23).
https://www.sueddeutsche.de/wissen/klimawandel-klimakrise-medienreflexe-
normalitaetsaktivismus-medienkrise-1.5937954?reduced=true.

“Besorgt. Aber nicht {iberrascht” - Vera Schroeder (15.06.23).
https://www.sueddeutsche.de/projekte/artikel/wissen/klimakrise-daten-ozeane-
e370703/?reduced=true.

El Nifio hat  begonnen - Christoph von Eichhorn (12.06.23).
https://www.sueddeutsche.de/wissen/el-nino-2023-auswirkungen-ursache-1.5924405.

Die Arktis taut, doch politisch herrscht FEiszeit - Christoph von Eichhorn
(09.06.23).  https://www.sueddeutsche.de/wissen/arktis-eisfrei-klimawandel-thwaites-
antarktis-1.5908623.

Eisfrei im September - Thomas Hummel (02.06.23).
https://www.sueddeutsche.de/wissen/klimawandel-arktis-arktischer-ozean-arktisches-
meereis-erderwaermung-1.5905626?reduced=true.
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Auf dem = Weg ins Plastozin - Thomas Hummel (02.06.23).
https://www.sueddeutsche.de/wissen/plastik-abkommen-un-verpackungssteuer-
kunststoffe-1.5895123.

2024 war das wirmste Jahr seit Messbeginn — und viel zu nass (30.12.24).
https://www.sueddeutsche.de/wissen/wetter-klima-2024-rekord-1i.3174619.

“Vertreibung durch den Klimawandel wird es fast in allen Lindern geben” - Leon
Scherfig (29.12.24).  https://www.sueddeutsche.de/wissen/klimawandel-fluechtlinge-
ueberschwemmung-duerre-spanien-fluechtlingskonvention-1i.3169692 7reduced=true.

2024 ist das heiBleste Jahr seit Beginn der Aufzeichnungen (17.12.24).
https://www.sueddeutsche.de/wissen/hitzerekord-2024-deutschland-messbeginn-
1i.3168374.

Grofter Eisberg der Welt in Bewegung (17.12.24).
https://www.sueddeutsche.de/wissen/groesster-eisberg-bewegung-antarktis-a23-
1i.3168174.

Wettkampf der Rotbuchen - Manuel Kronenberg (16.12.24).
https://www.sueddeutsche.de/wissen/wettkampf-rotbuchen-grunewald-klimawald-
11.3158803 ?reduced=true.

Im Flieger nach Bali auf die Politik verweisen hilft der Erde auch nicht weiter - Christoph von
Eichhorn (10.12.24). https://www.sueddeutsche.de/wissen/tourismus-milliarden-tonnen-
co-jahr-1i.3163236.

Tourismus richtet immer groeren Klimaschaden an - Christoph von Eichhorn (10.12.24).
https://www.sueddeutsche.de/wissen/tourismus-milliarden-tonnen-co-jahr-1i.3163236.

Weshalb sich die Erde schneller erwarmt als gedacht - Benjamin van Brackel
(05.12.24). https://www.sueddeutsche.de/wissen/klimaforschung-temperatursprung-2023-
1i.3159781.

Ist die Arktis in drei Jahren -eisfrei? - Benjamin van Brackel (04.12.24).
https://www.sueddeutsche.de/wissen/arktis-klimawandel-meereis-schmelzen-folgen-
1i.3158797 reduced=true.

Mitten im Paradies - Vera Schroeder (27.06.24).
https://www.sueddeutsche.de/projekte/artikel/wissen/klimawandel-adria-hohe-
meerestemperaturen-pula-valsaline-e189582/?reduced=true.

Zwei Stunden zum Wasserholen - Benjamin van Brackel
(24.06.24). https://www.sueddeutsche.de/wissen/klimawandel-waldbraenden-
lux.DBnSgKQSF35HbZ2Yb8Bzup?reduced=true.
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“Diese extremen Brandereignisse tragen die Spuren des Klimawandels” - Benjamin van
Brackel (24.06.24). https://www.sueddeutsche.de/wissen/klimawandel-waldbraenden-
lux.DBnSgKQSF35HbZ2Yb8Bzup?reduced=true.

Die Menschheit verbrennt so viel Kohle, Ol und Gas wie nie - Christoph von Eichhorn
(20.06.24). https://www.sueddeutsche.de/wissen/emissionen-rekord-fossile-brennstoffe-
energieverbrauch-lux.3uXyC8Yw9CesKp4nQTwpXG.

Wie viele Bédume passen in eine Stadt? - Katja Richter (18.06.24).
https://www.sueddeutsche.de/wissen/baumentscheid-berlin-baeume-stadt-klimabaeume-
lux. DEKHAeUAaSwg7pydAyKNrH?reduced=true.

Hitze lasst die  Sprache schmelzen -  Carolin Lerch  (16.06.24).
https://www.sueddeutsche.de/wissen/studie-hitze-sprache-politik-klima-
lux.4Geg5TngM9smXSM1w3Ks6p.

Alles wie in  Havanna? - Michael Bauchmiiller (14.06.24).
https://www.sueddeutsche.de/wissen/verbrennermotor-2035-e-fuels-lindner-
lux.QebeiziBmuoHXhdqV2Xm3Z.

“Dem Klima selbst ist es egal, wie gewahlt wurde” - Christoph von Eichhorn, Vera Schroeder,
Theresa Palm (12.06.24). https://www.sueddeutsche.de/projekte/artikel/wissen/klimakrise-
klimawandel-europawahl-e256302/?reduced=true.

Wie der Klimawandel zum Hochwasser beigetragen hat - Carolin Lerch (07.06.24).
https://www.sueddeutsche.de/wissen/klimawandel-hochwasser-sueddeutschland-
lux.VIPGQeSAKDgA25PD26EgbF ?reduced=true.

Warum ist es so schwer, aus Naturkatastrophen zu lernen? - Vera Schroeder
(07.06.24). https://www.sueddeutsche.de/wissen/klimakrise-hochwasser-erderwaermung-
klimawandel-moore-naturnahe-loesungen-lux. RKZreFtwdkigkRLZkgeSpN.

Das Hitzejahr ist komplett - Christoph von Eichhorn, Soren Miiller-Hansen
(05.06.24). https://www.sueddeutsche.de/wissen/klimawandel-temperaturen-rekord-2024-
lux.JhbQ6RvbSpu70stbUDqGp8.

Permafrost: Nicht eine Zeitbombe, sondern viele? - Benjamin van Brackel
(04.06.24). https://www.sueddeutsche.de/wissen/klimawandel-permafrost-awi-kipppunkt-
lux.9xGyQugsbfWuj8jZdsryWP?reduced=true.

Vor uns die Sintflut - Christoph von Eichhorn (03.06.24).
https://www.sueddeutsche.de/wissen/hochwasser-ueberschwemmungen-klimawandel-
bayern-baden-wuerttemberg-lux.6K62GjdPbyNVy6mS5dt4c8T.
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List of exluded articles

1. Alles zur Klimakrise. 15.12.2022. https://www.sueddeutsche.de/projekte/artikel/wissen/klimakrise-
sz-klimamonitor-e670150/.

2. Klimafreitag -das wochentliche Update. 01.12.2023. https://www.sueddeutsche.de/wissen/klimakrise-
newsletter-klimafreitag-1.4364917.

Custom stop words

Table 6.2: Custom stop words English.

review | framework | research | assessment | essential | suggest | discuss

discuss | based argue including | address | highlight | discusses

identify | related examines

No. of words 18
dass mehr sagen etwa seit schon sein viel
immer | zwei geben werden | ab miissen vergangen wenig
gerade | ja kommen gut erst gehen grof3 bereits
schnell | konnen | dabei liegen | co lassen sehen bleiben
sz sabine | egerer sagt bleibt kam bedeutet sogenannte
zuvor | warum | spiter zeigen | wie zumindest | wahrscheinlich | zudem
weil heif3t vielen sieht tiberhaupt | sowie genau kiirzlich
fiihrt liegt gilt deshalb | gibt neuerdings | daher zumindest
wurden | konne | demnach | eher fiihren erreicht zeigt allerdings
darauf | je denen kaum gar lasst besonders leben
kaum oft konnten dafiir ganz wire sei erklart
diirfte | fiinf viele seien wohl beim einfach mal
ersten | erste unsere halten | frage macht beispiel neue
neuen | bislang | zusammen | teil davon einzelne kommt laut
fast lange geht sogar wurde groflen vergangenen zehn
nie pro
No. of words 139

Table 6.3: Custom stop words German.




Word Frequency Anaylsis

Rank | Word Frequency
1 climate 76
2 change 48
3 carbon 41
4 global 24
5 future 23
6 challenge 22
7 human 19
8 water 19
9 ecosystem 18
10 | risk 18
11 health 17
12 | system 17
13 assessment 16
14 | impact 15
15 | perspective 14
16 | process 14
17 warm 14
18 | uncertainty 13
19 | energy 13
20 | discuss 13

Table 6.4: Table of twenty most frequent words in analysed scientific paper abstracts.
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Rank | Word Translation Frequency
1 jahr year 129
2 grad degree 124
3 jahren years 124
4 wasser water 121
5 hoch high 98
6 prozent percent 98
7 menschen humans 97
8 neu new 96
9 klimawandel | climate change 87
10 | global global 85
11 stark strong 79
12 | jahre years 76
13 | deutschland | Germany 64
14 | emissionen | emissions 59
15 | erwdarmung | warming 59
16 | celsius - 55
17 | welt world 53
18 europa europe 51
19 | meer sea 49
20 | aktuell currently 49

Table 6.5: Table of twenty most frequent words with translation in analysed newspaper articles.
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Bigram frequency

Rank | Word Frequency
1 climate 76
2 change 48
3 carbon 41
4 global 24
5 future 23
6 challenge 22
7 human 19
8 water 19
9 ecosystem 18
10 | risk 18
11 health 17
12 | system 17
13 assessment 16
14 | impact 15
15 | perspective 14
16 | process 14
17 warm 14
18 discuss 13
19 | energy 13
20 | uncertainty 13

Table 6.6: Table of twenty most frequent words in analysed scientific paper abstracts.
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Rank | Word Translation Frequency
1 grad celsius degree celsius 55
2 el nifio - 23
3 1,5 grad 1,5 degree 21
4 pro jahr per year 12
5 jahr 2023 year 2023 10
6 marine hitzewellen marine heatwaves 10
7 vergangenen jahr past year 10
8 fossilen energien fossil fuels 9
9 pro quadratmeter per square meter 9
10 | vergangenen jahren | past years 9
11 arktische meereis arctic sea ice 8
12 | erneuerbare energien | renewable energies 8
13 globale erwarmung | global warming 8
14 | milliarden tonnen billion tons 8
15 nie zuvor never before 8
16 | 20 jahren 20 years 7
17 | hohen temperaturen | high temperatures 7
18 | jahr 2024 year 2024 7
19 | university of - 7

20 | wenigen jahren few years 7

Table 6.7: Table of twenty most frequent bigrams with translation in analysed newspaper articles.
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Translations

German word

English translation

Emissionen
Temperaturen
Erde
Globale(n)
Luft
Atmosphire
Jahre
Universitat
Erwarmung
Prozent
Klimawandel
Welt

Heute
Wissenschaftler
milliarden
nie

pro
vergangenen
meereis
energien

marine

emissions
temperatures
earth

global

air
atmosphere
years
university
warming
percent
climate change
world

today
scientist
billions
never

per

past

sea ice
energies

marine

Jahren
Europa
Wasser

Grad

Zeit
Erderwarmung
Jahr
Klimawandels
Sommer
Menschen
Klima

Ende

Stark
Deutschland
tonnen

zuvor
quadratmeter
arktische
fossilen
erneuerbaren
hitzewellen

years
europe

water

degree

time

global warming
year

climate changes’
summer
humans

climate

end

strong
Germany

tons

before
squaremeter
arctic

fossil
renewable
heatwaves

Table 6.8: Translation table of words appearing in Fig. 4.6 and 4.4.
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