Supplementary Information

Article: “What Makes Climate Solutions Resonate with audiences?” 





This appendix presents supplementary information supporting the main text. 
We present the supplementary information in order they appear in the main text.



Table 1: Stimulus material used in the Group Discussions 
	TV channel
	Title
	Date and length
	Content description

	ARD 
(public broadcasting)
	The great drought
	29/08/2022
45 min
	The documentary examines Germany's growing drought crisis, highlighting the disappearance of water bodies like the Rhine River to dry up. It emphasizes the urgent need to rethink water management, suggesting that agriculture and urban planning must adapt to retain water and prevent severe shortages. Without these changes, Germany could face severe water shortages, leading to shifts in crop cultivation and the extinction of native species unable to adapt quickly enough. The documentary underscores the increasing value of water and the necessity of altering the way of life to address this crisis.

	ZDF 
(public broadcasting)
	Drought on the Rhine - The consequences of the water shortage
	04/09/2022
30 min
	The documentary deals with the unprecedented early drop in the Rhine's water levels in July 2022, leading to historic lows that disrupted cargo transport, causing reduced loads and costly delays. It also explores how winemakers along the Rhine adapted by taking emergency measures to save their crops. The film highlights the challenges faced by foresters, who are rethinking traditional practices in response to increased wildfire risks and the changing climate. The documentary emphasizes the need for solutions to navigate these evolving environmental challenges.

	Pro7-group (private broadcasting)
	Living with extreme climate
	04/10/2022
51 min
	The magazine envisioned that the coastal landscapes in the north are flooded six meters high. The middle of the country resembles a dry steppe. The south: tropical like a rainforest. Based on these scenarios, the magazine explores futuristic living concepts such as floating cities, underground houses, and sponge metropolises to adapt to extreme weather conditions due to climate change. The episode envisions life in the year 2070, highlighting how these innovative solutions might shape the future. 



	RTL group (private broadcasting)
	Climate Update

	23/06/2022
01:10 min
	The news format sheds light on the dramatic impacts of drought and heat on vegetation in Germany in June 2022. The video reports on the extreme weather conditions and how they lead to wildfires in Germany and Europe, as well as to significant declines in agricultural grain yields, having far-reaching consequences for food supply and the economy. 


Note: The material for the reconstructive element (‘stimulus material’) was selected from newsroom practitioners of the four major TV channels with the widest reach in Germany, namely ARD, ZDF, RTL and Pro7 (see IVW, 2022). We asked the major editorial management to select the most ‘constructive’ material on extreme weather events aired in the field period. The material thus represents a comparatively ‘constructive’ approach to cover extreme weather from a newsroom practitioners view. For this choice, the researchers were in close contact with the media research departments and the editorial management team of the respective TV stations, which themselves discussed the choice of material with their journalists and program managers. One insight from the discussions is that all contacted practitioners were familiar with the term ‘constructive journalism’ and reported on intern processes to reflect on and partly foster even those. However, the involved practitioners raised concern that especially extreme weather events fulfil the classical news values (like damage) which made it hard to find a constructive angle’ for journalism.

Table 2: Factor structure of audience evaluations of constructive climate coverage
	Item
	Epistemic Constructiveness
	Emotional Constructiveness

	Not factual enough / Very factual
	.775
	

	Sets the wrong content-related priorities / 
Sets the right content-related priorities
	.774
	

	Focused on problems / Focused on solutions
	.764
	

	Leaves out many information and facts that 
I would consider important / 
Provides the information and facts that 
I consider really important
	.749
	

	Lets me learn nothing new / 
Often enables a real learning effect
	.715
	

	Not emotionally engaging / Very emotionally engaging
	.618
	

	Leaves me unsure how more 
climate protection could succeed / 
Helps me better understand how more 
climate protection could succeed
	.617
	

	Leaves open what the next steps towards 
more climate protection should be / 
Specifies concretely what the next steps 
towards more climate protection should be
	.560
	

	Directs attention to the past / to the future
	.462
	

	Discourages me from personally doing 
something to protect the climate / 
Encourages me to do more than before to 
protect the climate
	.437
	

	Makes me look pessimistically into the future/
Makes me look optimistically into the future
	
	.780

	Very negative perspective/Very positive perspective
	
	.687

	Focused on problems/Focused on solutions
	
	.661

	Makes clear to me how hopeless the situation is / 
Makes me confident that the situation can be solved
	
	.656

	Shows already known, prominent faces/people/
Shows new, less prominent faces/people
	
	.429

	Eigenwert
	5.6
	1.6

	M (SD)
	3.1
(0.7)
	2.7 
(0.7)

	Cronbachs-α
	.87
	.71


Note: Survey Question: “The following questions are about how you personally perceived climate change coverage. Please think about the past few months and about the media you actually used yourself. How did you personally experience climate change coverage? Climate change coverage in the media I use …” Respondents evaluated the statements on a five-point bipolar scale ranging from 1 (problem-oriented) to 5 (solution-oriented) (n=1.454). Principal component analysis with Varimax rotation and Kaiser normalization identified two dimensions of perceived constructiveness: Epistemic Constructiveness and Emotional Constructiveness. Only factor loadings ≥ .30 are displayed. Two items - whether climate reporting shows new, creative solutions (M = 2.62, SD = 1.01) and whether proposed solutions are specific (M = 2.73, SD = 1.03) were not retained in the final scales because they did not exhibit sufficiently distinct factor loadings. The Kaiser–Meyer–Olkin measure of sampling adequacy was .92. The two-factor solution explained 48% of the total variance. 
Table 3: Operationalization of the core dimensions of constructive journalism 
(according to Hermans & Gyldenstedt, 2019)
	Dimension
	Item

	Solution-oriented framing
	· Loses itself in peripheral aspects of climate protection / 
Focuses on the really important questions of climate protection
· Sets the wrong content-related priorities / 
Sets the right content-related priorities
· Leaves open what the next steps towards more climate protection should be / Specifies concretely what the next steps towards more climate protection should be

	Future orientation
	· Directs attention to the past / Directs attention to the future
· Makes me look pessimistically into the future / 
Makes me look optimistically into the future

	Diversity and inclusiveness
	· Shows already known, prominent faces/people/
Shows new, less prominent faces/people
· Shows new, creative solutions/ Shows well-known solutions

	Audience empowerment
	· Discourages me from personally doing something to protect the climate / Encourages me to do more than before to protect the climate
· Not emotionally engaging / Very emotionally engaging 
· Makes clear to me how hopeless the situation is / Makes me confident that the situation can be solved

	Contextualization through explanation
	· Leaves me unsure how more extensive climate protection could succeed / Helps me better understand how more extensive climate protection could succeed
· Lets me learn nothing new / Often enables a real learning effect

	Note: Survey Question: “The following questions are about how you personally perceived climate change coverage. Please think about the past few months and about the media you actually used yourself. How did you personally experience climate change coverage? Climate change coverage in the media I use …” Respondents evaluated the statements on a five-point bipolar scale (exemplified by the positive pole in the table) ranging from 1 (problem-oriented) to 5 (solution-oriented) oriented along the six dimensions of constructive journalims by Hermans & Gyldenstedt (2019). As the focus groups were fielded before the survey, the authors adapted the measurement of the constructiveness dimensions according to the qualitative results. 




Table 4: Building cross-cutting themes for the dimension “Mediated Costructiveness”
	Alarmed (++)
	Cautious (+-)
	Disengaged (--)

	More Salience of Solutions =
Does media coverage enables audiences to encounter solutions on climate change?

	“(I favor) the piece on Galileo. It presented three different scenarios, along with possible solutions. I actually think that was the best choice.“
	“No, I miss that. 
I miss seeing solutions.”
	“Yes, my interest would be in seeing solutions. Not on a large scale, but things that every household could easily implement, or...”

	Interpretative Autonomy =
  Does media balance epistemic and emotional dimensions of engagement, 
rather than aiming at persuasion?

	“But (the overly emotional tone) does not really create the feeling that “okay, something can still be changed” - that you get the factual information and possible solutions. For that, I think a bit more factuality is needed. Although emotions should of course also play
a role. But...!”
	“You have to engage with the issue yourself rather than having everything presented to you in small portions. Unfortunately, I think this is something we experience in public service broadcasting, where opinions are being imposed on us.”
	“The title, as Patrick mentioned earlier, and also the statement by the woman saying, “It’s going to be really bad.” Then that silence and that pause. I mean... they clearly edited it deliberately in a way that would be as attention-grabbing as possible at the beginning. And also to immediately trigger fear.“


Note: Cross-cutting themes are in the rows that span across all six groups with different verbal expressions and variations.




















Table 5: Building cross-cutting themes for the dimension “Epistemic Costructiveness”
	Alarmed (++)
	Cautious (+-)
	Disengaged (--)

	Assessment of the Impact of (possible) Solutions =
  How should solutions be presented to support learning and understanding?

	“If everyone used a water-saving shower head, we could save so and so many billion cubic meters of water per year or per decade, or whatever the exact figure may be. This makes the impact more tangible.“
	“It is also said that every small contribution counts. Because lots of small contributions make a big contribution, and I think this is not yet made sufficiently clear.”
	“I mean, if I say, for example, “I’m going to separate my household waste now,” or “I’m not going to eat meat anymore,” (…). And I just generally feel helpless when it comes to pieces like this, because when you look at the rest of the world, whether it’s China or the US. (…) People there don’t care about it at all... they all drive their huge trucks (…) And I don’t feel that if I change something in my own behavior, it will actually make a difference.”

	Assessment of Feasability of (possible) Solutions =
  Which solutions are assessed by audiences as feasible?

	“Well, that it really showed what
is possible. The ideas people have and how they are working
on them.”
	“And when there is a specific piece about photovoltaics, for example, to find out more, then that is a situation where 
I deliberately watch a piece to get information for projects that concern me or that I want to implement.”
	“In my view, there is a lot of information. Okay, the facts are okay. But the solutions have to be realized. Yes. They have to be implemented. And they have to be financed.“

	Responsibility Attribution =
Who is assessed as responsible for solutions?

	“So, regarding politicians and urban planners, if they do not take action quickly, it will become very expensive. And then it will be too late.”
	“But little things like, we briefly mentioned the speed limit earlier. Something like that would not be a problem to implement from one day to the next, it is not a major demand or anything, but these small signals are not even being set by politicians.”
	“Everyone also knows what is going on in the world. But as long as this climate issue has (…) somehow become a profit-making enterprise, as long as the cartels, the big companies (…) are cutting down the rainforests or destroying nature, yes. And we can sit here and talk and talk, but it doesn’t achieve anything.”


Table 6: Building cross-cutting themes for the dimension “Emotional Costructiveness”
	Alarmed (++)
	Cautious (+-)
	Disengaged (--)

	General Emotional Responses to Climate Coverage =
  How do audiences emotionally respond to Climate Coverage?

	“Yes, it is a sense of fear. And also a feeling of powerlessness. Because you always think, “Yes, of course... you try to contribute something yourself in some way.” But you still feel that it actually cannot be enough.”
	“Yes, of course I do not like hearing all the bad news either, especially when you have children. You really cannot bear it, I have to say.“
	“Because I would rather have it presented in a factual way. Without all this panic or “You all have to help now” or “We’ll all be dead tomorrow” -  that kind of thing.”

	General Emotional Responses to Climate Solutions =
  How do audiences emotionally respond to Solutions in Climate Coverage?

	“(I favor) the piece on Galileo. It presented three different scenarios, along with possible solutions. I actually think that was the best choice.“
	“No, I miss that. 
I miss seeing solutions.”
	“I want to come away from it with a good feeling. At least not feeling so weighed down, or ending up unable to sleep because I have heard so many negative examples and personal accounts.”

	Identification = 
  How do audiences emotionally respond to Climate Coverage?

	“So, regarding politicians and urban planners, if they do not take action quickly, it will become very expensive. And then it will be too late.”
	“Um, I was just thinking about what opinions are usually represented in the media, and 
I don't think I feel fully represented by them. Because when it comes to sustainability, on the one hand there are politicians, those who are currently in power or have recently been in power, or Fridays for Future. Fridays for Future is not, um, something I can identify with. Because a lot of things are simply rushed through without thinking about whether they are actually feasible.”
	“I think the most important thing is somehow to make the problem relatable to the viewer. For example, by showing an individual personal story that people can directly identify with and think, “Okay, this really affects people.” Even if you haven’t experienced the effects yourself yet. And I also think it’s important that it isn’t presented in an overly scientific way.”


Note: Cross-cutting themes are in the rows that span across all six groups with different verbal expressions and variations.



Table 7: Building cross-cutting themes for the dimension “Future Anticipation”
	Alarmed (++)
	Cautious (+-)
	Disengaged (--)

	Reference to individual’s everyday life =
  How do audiences relate climate solutions to their own agency?

	“This awareness (about what I 
can do) actually emerged after watching these videos. I then thought, “Yes... my God, they 
are right.” I was taught this as a child. But somehow...“
	“We (…) all have to rethink things.  
I mean, having e.g. so many swimming pools as we do now despite the climate crisis.”
	“I’m a bit of a fashion victim myself, to be honest. We buy a lot of clothes. (…) To prevent new production and, in turn, CO₂ emissions (you can do) something easily... and this was simply explained: “Just buy second-hand; there is enough out there.” That’s a suggestion for what you can do to help.”

	Reference to relevant social groups =
  How do audiences relate climate solutions to their relevant social groups?

	“And I think that anyone who can relate to them, who is in a similar situation, will definitely be able to take more from it. But... honestly, 
I am not a winegrower.“
	„And then, basically, we all have the same houses and the same plots of land, um, they are terraced houses. And that is exactly where you naturally exchange ideas (about solutions) as well, you know.“
	“For me, projects from the area, from the local area, are always interesting as well. If I read about something from my own neighborhood that was successful, it interests me more than if it were a project from France or something.”

	Future visions of societies =
  How do audiences relate climate solutions to a broader picture of future societies?

	“Yes, I was fascinated by that as well. Especially this life underground. I noted this down in my notes as well. It is an architectural masterpiece, what they have achieved there. But I cannot really imagine that settlements will look like this in 50 years, as they suggested.”
	“Um, compared to the first piece, 
I came away with a more optimistic feeling. I would say a more positive one. But in the end, I also think that this is impossible to achieve, and who is going to finance everything they proposed? And the piece gives you the feeling that somehow humans already have climate change under control, and I think that's nonsense, in my opinion.”
	“I believe that climate change can only really be addressed through innovation or something along those lines. And unfortunately, that usually means that politics or the economy have to step in, in my view, to make it more profitable to take action. And I don’t feel that Germany is really making any progress in that regard.”


Note: Cross-cutting themes are in the rows that span across all six groups with different verbal expressions and variations.


[bookmark: _Toc227870550]Table 8: Key Variables driving the Composition of Focus Groups
	Climate engagement group
	TV preference
	Age cohort
	Focus group name
	Participants (n)
	Gender (f/m)

	Alarmed
	Public
	Mixed
	A Public
	6
	3 / 3

	Alarmed
	Private
	Mixed
	A Private
	4
	2 / 2

	Concerned and Cautious
	Public and Private
	Boomer
	C Boomer
	5
	2 / 3

	Concerned and Cautious
	Public and Private
	Gen X
	C Gen X
	6
	3 / 3

	Concerned and Cautious
	Public and Private
	Gen Y
	C Gen Y
	4
	3 / 1

	Concerned and Cautious
	Public and Private
	Gen Z
	C Gen Z
	6
	3 / 3

	Disengaged, Doubtful, Dismissive
	Public
	Mixed
	D Public
	6
	3 / 3

	Disengaged, Doubtful, Dismissive
	Private
	Mixed
	D Private
	6
	3 / 3





Table 9: Sampling procedure for Focus Group discussions

	Sampling Step
	Key Variable
	Operationalization
	Applied to Groups
	Notes

	1
	Climate change engagement
measured via
„Six Germanys“
	Alarmed (26 %)
Concerned (39 %)
Cautious (21 %)
Disengaged (2 %)
Doubtful (9 %)
Dismissive (3 %)
	All 6 groups
(A, C and D)
	Pre-assigned individuals 
via screening questionnaire;
Basis for quota-sampling ensured targeted group assignment by engagement level

	2
	TV preferences
	Public vs. private TV
	A and D
	Combined with engagement to create heterogeneous but comparable groups

	3
	Age
	Gen Z (≤ 24)
Millennials/Gen Y (25–39)
Gen X (40–54)
Baby Boomers (≥55)
	C
	Applied selectively to groups with larger sample sizes to maintain group dynamics

	Outcome
	Focus groups
	
	8 groups,
5–7 participants per group
	Analyzed using qualitative content analysis (QCA) integrating deductive and inductive categories; Cross-validation applied for robustness


Note: C= Concerned and Cautious; D= Disengaged, Doubtful, Dismissive; a Screening questionnaire administered prior to discussions (Maibach et al., 2012)
Climate engagement was assessed through a pre-discussion screener derived from the “Six Americas” segmentation model, which distinguishes  six audience segments ranging from highly engaged (alarmed) to increasingly sceptical or disengaged positions (doubtful and dismissive). The quota-based sampling did not aim to reproduce exact survey proportions but to construct analytically meaningful contrasts across the engagement spectrum. The cautious and concerned segments were therefore combined, as both represent middle positions between highly engaged and more sceptical or disengaged groups and together form a suitable intermediate comparison category. Participants representing the sceptical end of the spectrum (disengaged, doubtful, dismissive) informed the analytical framing of the lower engagement pole. Television preference was introduced only in analytically contrasting high- and low-engagement groups, whereas age differentiation was applied exclusively within the middle segment to capture internal heterogeneity.

Table 10: Interview Guideline for the Focus Groups Discussions (Excerpt with respect to constructive journalism)
	Interview guideline

	Introduction/Intro

	Brief introduction of the moderators; explanation of the study: climate change and the role it plays in television programming. In particular, we are interested in understanding what participants perceive as effective and less effective in current television coverage. In addition to climate change, we are also interested in the topic of species diversity (also referred to as biodiversity).

	Brief round of participant introductions
Adapt form of address if necessary (“formal” vs. “informal” address depending on group preference)

	(1) Salience of “Climate Change”

	Theoretical background (for moderation only): The focus here is on topic salience, i.e., whether viewers perceive the topic as strongly shaping the television media agenda or hardly present at all. Subjective evaluation is also relevant: is a high level of visibility perceived positively, or a low level negatively?

	Introductory question

· To what extent do you personally think about climate change?
· Where do you encounter the topic of climate change in everyday life?

	Moderator statement

First, we would like to talk about whether and how often you encounter climate change when watching television. We mean only the programs you actually watch yourselves, not “television in general.” By “television,” we also include watching TV content on tablets, smartphones, or similar devices.

· How often do you encounter the topic of climate change on television?
· How do you feel about that?
· What is your impression: does climate change receive enough attention in television programming, too little, or too much?
· In which types of television programs do you encounter climate change particularly often, and in which types hardly at all?
· Which television programs dealing with climate change do you remember as particularly good, and which as rather poor?

	(2) Issue Fatigue and Avoidance

	Theoretical background (for moderation only): ”Issue Fatigue” and ”Issue Avoidance” may refer to a rejecting attitude of audiences toward a topic and its media coverage. It may lead recipients to no longer want to hear or see anything about the topic. Topic fatigue may relate either to the topic itself or to the way it is covered. Topic-related factors include: Negative emotional reactions, low interest, reduced attention. Coverage-related factors include: Perceived information overload, perceived quality of media coverage, perceptions of hostile or manipulative reporting.

	· Do you remember one or more situations in which climate-related content on television was something you enjoyed watching? Please think back to that situation.
· What do you expect from a television report about climate change? 
· What interests you in such a report? 
· Have there also been situations in which you preferred not to watch such content and switched off or changed channels? 
· What made it less interesting? 
· What may even have annoyed you? 
· Was it related to your own situation at the time, the style of reporting, the frequency of the topic on television, or the specific aspect being discussed? 



	Issue Attention:

· How is it for you personally — do you sometimes actively search for programs about climate change (for example via media libraries, YouTube, or other platforms)?
· If yes, in which situations do you seek specific information?

	Desired takeaways / learning expectations:

· What would you like to take away from such programs (in the sense of learning something)?
· How detailed should information be?
· When does it become too detailed, too complex, or too extensive? Please give an example. 
· When is a contribution too superficial or too trivial? Please give an example. 




Table 11: Steps of the qualitative data analysis
	Step
	Description

	Data preparation
	· Transcription of all eight group discussions (according to Kuckartz, 2018) read and analysed by all authors 
· Sorting of material in ‘relevant’/’not relevant’, based on the research question
· Interpretation efforts fully accounted for the context of the statements (Schreier, 2013)

	Group-wise analysis
	· Extensive discussion among the research team to select and record key results for each of the eight groups
· Informed by prior theoretical and conceptual work
· Resulting in guiding categories that helped to select and organize relevant material (see Table 5).

	Inter-group comparison
	· Result: six overarching, cross-cutting categories that emerged across all eight group interviews
· Extraction of key insights from the data material, with selected excerpts from the transcripts serving as illustrative evidence to compare and contrast the findings from the different groups
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