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Climate summits and protests have a
strong impact on climate change media
coverage in Germany

Check for updates

Jakob H. Lochner 1,2, Annika Stechemesser 1,2,3 & Leonie Wenz 1,3

Media inform the public, thereby influencing societal debates and political decisions. Despite climate
change’s importance, driversofmedia attention to climate change remain differently understood.Here
we assess how different sociopolitical and extreme weather events affect climate change media
coverage, both immediately and in the weeks following the event. To this end, we construct a data set
of over 90,000 climate change articles published in ninemajorGerman newspapers over the past three
decades and apply fixed effects panel regressions to control for confounders. We find that United
Nations Climate Change Conferences affect coverage most strongly and most persistently. Climate
protests incite climate coverage that extends well beyond the reporting on the event itself, whereas
many articles on weather extremes do not mention climate change. The influence of all events has
risen over time, increasing the media prominence of climate change.

Anthropogenic climate change is one of the greatest challenges facing
humanity1. Public perception of climate change is crucial for the imple-
mentation of mitigation and adaptation measures. Due to competition for
votes in democracies, the opinion of the average voter has a significant
influence on public policy2. For example, it has been shown that the
adoption of renewable energy policies in Europe has been accelerated by a
shift in public opinion towards prioritising the environment3.

Media play an important role in informing the public, hence
shaping public perception of climate change4. Two principal aspects are
crucial for the public perception of climate change via news coverage: the
way climate change is portrayed in articles, and the frequency with which
articles about climate change are published. First, readers’ concern tends
to increase when climate change is presented as a pervasive issue that
affects the reader personally5,6. For example, it has been shown that
coverage of health-related climate impacts can increase public
engagement7 and lead to higher levels of support for climate change
mitigation and adaptation8. Second, increases in climate change coverage
are associated with heightened public concern, as theory posits9–11 and
empirical studies show4,12.

Besides its influence on public opinion, there is also evidence that
media coverage of climate change affects humanbehaviour, suchasmobility
choices13 or investment decisions14,15. In light of rapid, anthropogenic cli-
mate change1, the question of what drivesmedia coverage of climate change
and for how long is hence more relevant than ever.

Previous work suggests that sociopolitical events such as the United
Nations (UN) Climate Change conference (Conference of the Parties;
COP), the largest global conference on climate policy16–20, and domestic
extreme weather events18,21–23 increase climate change media coverage. In a
cross-national study forAustralia, Germany and India, Schäfer et al.24 found
that extreme weather events influence climate change coverage only in
Germany, whereas other events, for example the UN Climate Change
Conference, significantly influence coverage in all three countries.

However, it remains unclear which events draw most attention to the
topic of climate change, both in the short- and in the longer term.This leaves
a gap in our understanding of the mechanisms and dynamics of climate
change media coverage, in the following defined as the percentage of
newspaper articles that address climate change. To close this gap, we have
assembled a novel data set, encapsulating approximately 9million print and
online articles published in ninemajor and diverse newspapers in Germany
over the course of the last three decades.We focus onGermany as one of the
world’s largest emitters of greenhouse gases25. Journalistic news media, e.g.
online and print newspapers, are a particularly important source of infor-
mation on climate change in Germany26. 36% of the Germans inform
themselves about the topic at least once perweek via daily print newspapers.
39% use online news platforms like Google News, which cover news articles
from multiple journalistic news media companies27.

Buildingon thisnewdata set,we statistically analyse the immediate and
cumulative effect of different types of climate-related events on climate
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change media coverage. Specifically, we analyse the effect of the following
event types: domestic heat waves and extreme rainfall events that affect a
critical number of people, the introduction of new climate laws inGermany,
climate change-related protests, publications of the Intergovernmental
Panel onClimateChange (IPCC), COPs, andG7/G8 summits.We focus on
these event types because of their societal importance and their direct link to
climate change. Furthermore, they have occurred repeatedly in the period
1990-2021, enabling a time series-based analysis. Altogether, this set of
events encompasses the public (protests), academic (IPCC publications)
and—both, the domestic and international—policy spheres (climate laws,
COPs, G7/G8 summits). It accounts for two types of weather extremes
(heat waves and extreme rainfall) of high relevance for Germany that have
been found to increase in intensity and frequencydue to climate change1,28,29.

We investigate media reporting between 1990 and 2021 by analysing
print and online articles from a diverse set of regional and national news-
papers, which have daily and weekly publication rhythms, as well as read-
erships with different sociocultural backgrounds. Utilising a dictionary-
based approach,we identifymore than 90,000 articles on climate change out
of nine million published articles. For each newspaper outlet, we estimate
the weekly percentage of articles addressing climate change, having aggre-
gated the number of articles published indaily publishing newspaper outlets
to the weekly level (see Supplementary Fig. S1).

Newspaper coverage and event data are aggregated at the weekly level,
enabling us to disentangle the effects of different event types and to capture
the dynamics of the media response over multiple weeks. To assess the
events’ immediate, extended and - in case of the socioeconomic events -
possible preceding effects on within newspaper outlet changes in climate

change coverage, we employ a distributed-lag fixed-effects panel regression
model. This approach allows us to account for unobserved constant dif-
ferences across newspaper outlets, common annual shocks such as the
Covid19-pandemic and overall time trends such as changes in general cli-
mate awareness, enhancing the identification of plausibly causal effects of
event occurrences onmedia coverage of climate change.We further control
for potential confounders such as extreme weather events abroad, or elec-
tions (see Methods for detail).

Results
UN Climate Change Conferences draw most attention to
climate change
We find robust evidence that both, climate-related sociopolitical and
domestic extreme weather events lead to more climate change coverage in
German newspapers (Fig. 1; Supplementary Table S1+S2; Supplementary
Fig. S2). However, the effects’ magnitude and duration differ across event
types. COPs have the most pronounced and persistent impact on coverage
of climate change. We find a significant impact from one week before the
event to three weeks after. The impact is largest in the first two weeks (l = 0
and l = 1), in line with COPs’ typical two-week duration. In the week of the
conference start, COPs increase climate coverage by (0.80 ± 0.13) p.p. and in
all five weeks combined the accumulated effect is (2.6 ± 0.26) p.p. In the
context of the average weekly climate change coverage across the whole
observation period, 1.56%,COPs increase climate change coverage by about
51% on average in the week of the conference start. IPCC publications and
extreme rainfall events have the second-highest influence on climate change
coverage. IPCC publications significantly increase climate change coverage

Fig. 1 | Effect of climate-related sociopolitical and extreme weather events on
climate change coverage in German newspapers. Temporal evolution of the effect
of different event types on climate changemedia coverage from three weeks before to
five weeks after the event, where week zero (l = 0) is the week of the event’s occur-
rence (a–c). The effect sizes are expressed as percentage point (p.p.) changes in the
share of articles discussing climate change. For example, assuming that climate
change coverage is 1.56% (the average value across the whole time period), an
increase of 0.4 p.p. corresponds to 26% more coverage of climate change. The col-
ours of the dots indicate the level of statistical significance of the estimated effect

(red: p < 0.05, orange: p < 0.1, beige: p ≥ 0.1). Green shaded areas (a–c) denote the
95% confidence intervals with standard errors clustered at the newspaper outlet-
month interaction level. Additionally, each event type’s immediate and cumulative
effect on climate change media coverage is provided (d), where the immediate effect
is defined as the effect in week l = 0, when the event occurs, and the cumulative effect
is defined as the total effect over all consecutive, statistically significant weeks (see
Methods). The regression coefficients, standard errors and their significance are
given in Supplementary Table S1.
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for twoweeks by (1.1 ± 0.18) p.p. ((0.61 ± 0.12) p.p. inweek zero). Similarly,
extreme rainfall events lead tomore climate change coverage for twoweeks.
The effect is strongest oneweek after the events’occurrence, likely indicating
that the extent of the damage caused becomes fully apparent only then. The
cumulative effect is (0.88 ± 0.23) p.p. In contrast, heatwaveshave a relatively
small and short impact on climate change coverage, increasing it by on
average (0.23 ± 0.09) p.p. in the week of the event. Noticeable, this is about a
quarter of the influence of extreme rainfall, contrasting with the fact that
heat waves are the deadliest extreme weather events in Germany30. In
subsequent weeks, no further significant effect of heat waves on climate
change media coverage can be detected. The only exception is the fourth
week l = 4, where we find a significant positive effect. This may be due to
retrospective reporting on possible temperature records during the heat
waves. With regard to domestic sociopolitical events (Fig. 1b), we find that
climate-related protests and new climate laws increase coverage in the week
of the event by (0.17 ± 0.03) p.p. and (0.14 ± 0.08) p.p., respectively. Climate
protests have a statistically significant impact onclimate change coverage for
fourweeks in total. They thushave the secondmost persistent effect of all the
events analysed. Accumulated, these weeks lead to an increase in climate
change coverage of (0.49 ± 0.07) p.p. For climate change legislation, we find
a statistically significant positive effect on climate change coverage oneweek
after (l = 1) and twoweeks before (l =− 2) the decision of the parliament or
council, and a slightly significant effect (p < 0.1) in the week of the decision
(l = 0). The complex legislative process inGermany, characterisedby several
stages, each of which could potentially lead to increased media coverage,
could explain this result. The cumulative effect over all four weeks is
(0.53 ± 0.13) p.p. Finally, G7/G8 summits significantly increase climate
change coverage by (0.27 ± 0.09) p.p. in the week in which the events take
place and have a slightly significant positive effect (0.13 ± 0.08) p.p. on cli-
mate change coverage in the week before (l =− 1). In the second and third
week (l = 2 and l = 3) after the summits, climate change coverage decreases,
possibly because reporting on other topics discussed during the summits
dominates in the media. However, this effect is only weakly
significant, p < 0.1.

Our results are robust to using alternative definitions of extreme
weather events, COPs, climate legislation, and climate protests (Supple-
mentary Note 2.1). In addition, we test the influence of single events on our
results and find consistency when single events are systematically omitted
(see Supplementary Note 2.2). Furthermore, the results are robust to
reducing or extending the number of lags included in the analysis (Sup-
plementaryNote2.3), to consideringdifferent keywords for defining climate
change coverage (Supplementary Note 2.4), to alternative time trend con-
trols (Supplementary Note 2.5), to additionally controlling for seasonal
differences (Supplementary Note 2.6), to separately analysing daily and
weekly publishing newspapers (Supplementary Note 2.7), to the exclusion
of climate protests and laws (Supplementary Note 2.8), to the removal of
duplicated news articles (Supplementary Note 2.9), and to alternative
international weather controls (Supplementary Note 2.10).

Climate protests and IPCC publications amplify climate change
coverage
Having identified disparities in the duration and intensity of the impact of
weather extremes and sociopolitical events on climate-related media cov-
erage, we explore possible explanations for these discrepancies. For events
that do not draw as much attention to climate change, the explanation is
either that there is comparably little overall reporting on that event type or
that there is coverage but that these articles do not mention climate change.
To empirically assess this, we determine the share of all articles that report
on an event itself (referred to as event-specific coverage) and estimate the
effect the event had on event-specific news coverage. For example, we assess
how much extreme rainfall events drive coverage of extreme rainfall. For
each event type, we then compare the event’s impact on climate change
coverage to the event-specific coverage. Specifically, we introduce the cli-
mate attention ratio (CAR) which is defined as the effect of the event on
climate change coverage divided by its effect on event-specific coverage.

Values greater than one indicate that an event type leads to climate change
coverage beyond event-specific coverage, i.e. it motivates articles about
climate change that do not mention the event itself. By contrast, values
smaller than one indicate that this event type leads to less climate change
coverage than event-specific coverage. Put differently, not all articles about
that event mention climate change. The main results of this analysis are
shown in Figs. 2 and 3.

The highest CARs are found for climate protests (CAR = 3.34),
meaning that protests generate more than three times as many articles on
climate change than on the protests themselves. Furthermore, we find CAR
values larger than one for IPCC publications (CAR = 1.31) and climate
legislation (CAR = 1.73). However, the complex legislative process makes
the latter result difficult to interpret. In contrast, we find low CARs for
extremeweather events,CAR = 0.62 for extreme rainfall andCAR = 0.18 for
heat waves, implying that a large amount of coverage deals exclusively with
the event itself without addressing climate change. G7/G8 summits also
showa lowCAR(CAR = 0.17), consistentwith the fact that climate change is
only one of several topics discussed during these summits. Finally, for COPs
we find that both climate change coverage and conference-specific coverage
increase similarly (CAR= 1.03). Even though it is intuitive that articles about
the conference mention climate change, this also means that COPs - unlike
IPCC publications - generally do not draw attention to the general topic of
climate change that extends beyond reporting on theCOPs themselves.Our
results are robust to considering different keywords for defining event-
specific coverage (Supplementary Note 2.11). To further exclude the pos-
sibility that flood events confound the effect of extreme rainfall, explicit
controls for flood events unrelated to extreme rainfall are included in the
model (see Supplementary Note 2.12 for model specification without
controls).

Effect of all event types on climate attention has strongly
increased in the last decade
The third part of our analysis provides evidence that the impact of climate-
related sociopolitical events and weather extremes on climate change cov-
erage has increased over time, implying that climate change has become a
more prominent topic in the media. Specifically, we divide the observation
period into three decades, namely 1992-2001, 2002-2011, and 2012-2021,
and conduct our analysis separately for each decade. The corresponding
results are shown in Fig. 4 and Supplementary Table S3.

For COPs we find that they have led to more climate reporting in all
three decades. However, the effect is approximately three times larger in the
last period, (1.4 ± 0.3) p.p., compared to the first, (0.56 ± 0.14) p.p., and
second, (0.51 ± 0.12) p.p., decades. Notably, COPs are the only events that
show a statistically significant positive effect in the first decade. For IPCC
reports, for example, we do not find any significant effect on climate change
coverage during the first decade, nor on event-specific coverage, possibly
due to the novelty of IPCC reports. During the intermediate and last decade,
IPCC publications however elevate climate change coverage by
(0.80 ± 0.19) p.p. and by (1.14 ± 0.23) p.p., respectively. Their impact on
event-specific coverage is consistently smaller, which implies that in both
decades, IPCC publications have motivated articles about climate change
that did not explicitly address the publications themselves (CAR of 2.09 in
the second and of 1.61 in the third decade, Supplementary Fig. S3).

For G7/G8 summits, we observe a similar trend of larger effect sizes in
more recent decades. The summits boost coverage by (0.79 ± 0.18) p.p.
during the latest decade. During the intermediate decade, we do not identify
any statistically significant influence. In contrast, for the decade 1992-2001,
the effect is negative, (−0.18 ± 0.08) p.p., indicating a decrease in climate
change coverage during G7/G8-summits, possibly because other topics
discussed at the summit crowded out the coverage of climate change. In line
with this, the effect on event-specific coverage is comparably high across all
three decades. Climate protests exhibit a statistically significant positive
effect in the last decade, (0.15 ± 0.04) p.p., whereas the effect ismuch smaller
in the second decade, (0.09 ± 0.04) p.p. This fits to the emergence of Fridays
for Future and other climate protest movements in more recent years. In
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both decades, the effect exceeds the impact on protest-related coverage. In
the earliest decade, the small number of recorded climate protests (n = 1)
does not allow us to estimate a reliable effect on coverage (see Supple-
mentary Table S4). For climate laws, we find a significant effect on climate
change coverage during the last decade, (0.27 ± 0.12) p.p. This result cor-
responds to the large number of climate laws that were introduced in this
decade (n = 46) compared to the other decades (n = 22 and n = 4).

Consistently, we find elevated levels of law-specific coverage in this decade.
Furthermore, we measure a slightly significant effect on law-specific cov-
erage for the second decade, but cannot detect a significant effect on climate
change coverage. This suggests that the relevant laws were discussed in the
media, but were not always portrayed as climate change-related (CAR < 1,
compare Supplementary Fig. S3). Extreme rainfall events have a positive
effect on climate change coverage in the last two decades. In the period from
2012 to 2021, rainfall events increase coverage by (0.79 ± 0.34) p.p., whereas
in the second decade the effect is only (0.63 ± 0.14), p.p. In contrast, for the
period 1990-2001, we find a slightly significant negative effect of
(−0.25 ± 0.14) p.p. However, in this decade we measure a positive sig-
nificant effect on the overall coverage of extreme rainfall. This indicates that
the dominance of extreme rainfall coverage not related to climate change
crowdedout climate change coverage. Inotherwords, articlesabout extreme
rainfall events did not only notmention climate change but alsomade it less
likely that other articles about climate change were published in the same
week.Heat waves exert a statistically significant influence on climate change
coverage in the latest decade (0.26 ± 0.13) p.p., whereas no significant effects
are found for the other decades. On the contrary, we find for all three
decades a significant positive effect on heat-related coverage. Hence, heat
waves are discussed in themedia during the full observation period but only
since 2012 they also draw significantly attention to climate change. This fits
to the emergenceof thefieldof attribution science,which assesseshowmuch
more likely and intense specific extremeweather events have become due to
anthropogenic warming. The strong increase in the number of attribution
studies since 2014 coincides with the increase in the effect size of weather
extremes on climate change coverage in the last decade (Supplementary
Fig. S4). Yet, there are still articles in that period about heatwaves that donot
mention climate change at all (CAR < 1, compare Supplementary Fig. S3).

Discussion
This study estimates the impact of various climate-related events on the
coverage of climate change in nine German newspapers, revealing three
main findings. First, we provide evidence that COPs draw most overall
attention to climate change. This ties in with previous research findings that

Fig. 3 | Climate attention ratio (CAR) of climate-related sociopolitical and
domestic extreme weather events. The climate attention ratio (CAR) is given as the
ratio between an event type’s effect on climate coverage and its effect on event-
specific coverage in the week of the event (l = 0). Values greater than one indicate
events that increase climate change coverage beyond event-specific coverage, and
values less than one indicate events where climate change coverage is less than event-
specific coverage. The 95% confidence intervals of the estimates are shown as bars.

Fig. 2 | The event types’ effect on climate change coverage versus their effect on
event-specific coverage. The effect of all event types on climate change coverage
(green) and event-specific coverage (blue) over time from three weeks before to five
weeks after the event, where week zero, l = 0, is when the event occurred. The climate
attention ratio (CAR) is given in grey quarter circles as the ratio between the event
type’s effect on climate coverage and its effect on event-specific coverage in the week
of the event (l = 0). CAR greater than one indicates that an event type leads to climate

change coverage beyond reporting on the event itself, whereas values less than one
mean that climate change coverage is less than event-specific coverage. The effect
sizes are expressed as percentage point changes in the share of the respective articles.
Green and blue shaded areas indicate the 95% confidence intervals, with standard
errors clustered at the newspaper outlet-month interaction level. The colour of the
dots denotes the level of statistical significance of the estimated effect (red: p < 0.05,
orange: p < 0.1, beige: p ≥ 0.1).
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COPs increase climate change coverage in Germany and other
countries16,24,31. It adds to that literature by showing that this effect is more
pronounced and persistent than that of other climate-related events.

Second, we show that IPCC publications and climate protests amplify
climate coverage beyond the reporting on the respective event itself (mea-
sured as climate attention ratio, CAR > 1). These events incite an event-
independent discussion on climate change, e.g. journalists write articles on
climate-related topics without explicitly addressing these events. By con-
trast, many articles on weather extremes do not mention climate change
(CAR < 1). These articles are likely to focus on the consequences rather than
the causes of the extreme event. In addition, ambiguity as to whether the
event in question is truly related to climate change may contribute to not
discussing climate change as a possible cause. In line with that, we find
greater CAR values for more recent years when more attribution studies
became available (Supplementary Fig. S4). Further, we even find a
mechanism of suppression for events with CAR < 0, e.g. G7/G8-summits
and extreme rainfall events in the 1990s. These events then reduced climate
change attention, plausibly as a result of a competing effect between cov-
erage of the event itself and coverage of climate change topics.

Third, we show that the effect of all investigated event types on climate
change coverage has increased over the last three decades, rendering climate

change a more prominent topic in the media. There are three main factors
that could account for this trend. First, in linewith a general societal trend in
Germany32, journalists might have become more aware of climate change.
Consistently, we find a trend towards increased climate change coverage in
the climate attention time series (Supplementary Fig. S1). Second, with
anthropogenic climate change accelerating, extreme weather events such as
heat waves have become more frequent and intense, and climate protests
have become more popular1,33. The strengthened intensity of events may
have led to a general increase in attention towards them, thus an elevated
event-specific coverage, including an elevated climate change coverage. We
observe this trend formost events studied, except for heatwaves andG7/G8-
summits (Fig. 4). Third, journalists’ attention might have been drawn to
climate change through climate change-related events or through climate
change claiming a more prominent space in established events (G7/
G8 summits). As a consequence, the perceived link between climate change
and the respective events may have intensified, leading to increased
reporting on climate change and an increase in CAR.We observe this trend
for many events studied, in particular for G7/G8-summits (Supplemen-
tary Fig. S3).

There are several limitations that should be acknowledged. First, it is
important to note that our analysis focuses on a subset of nine German

Fig. 4 | Evolution of the effect of different climate-related events on climate
change and event-specific coverage over three decades. The effect on climate
change coverage (green) and event-specific coverage (blue) in the week of the event
(l = 0), assessed separately for each decade, 1992-2001, 2002-2011, 2012-2021, and
the full observation period 1990-2021 (indicated by light to dark shades). Effect sizes
are expressed as percentage point changes in the share of the respective articles. The

95% confidence intervals of the estimates are shown as bars, with standard errors
clustered at the newspaper outlet-month interaction level. The number of events per
decade and over the entire observation period is shown in the histograms below. The
level of statistical significance is indicated as follows: ***p < 0.001,
**p < 0.05, *p < 0.1.
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newspapers, and - even though the mix of newspapers is diverse, spanning
daily and weekly, regional and supraregional as well as more conservative
and more liberal newspaper outlets - this selection does not necessarily
represent all newspapers inGermany. The purpose of this study, however, is
not to identify coverage drivers that universally impact all newspapers in the
country. Instead, we aim to examine the coverage provided by newspaper
outlets that cumulatively reach well over 12 million people, a substantial
portion of newspaper consumers34. The fact that we find similar patterns
and results across all the newspapers analysed (see SupplementaryNote 2.7)
strengthens our confidence that ourfindings are not exclusive to the selected
newspapers. The question of whether and to what extent these findings also
hold for othercountries is an interesting avenue for future research. Previous
studies suggest different thematic emphases in climate reporting24,31. It
should also be noted that, in addition to newspapers, television is an
important source of information on climate change35,36. An assessment of
whether our results are generalisable in the sense that they also hold for
climate change coverage on television presents another promising avenue
for future research.

Second, the dictionary-based approach used in this study is a com-
monly applied24,37–39 but not perfect approach. It identifies all articles
comprising at least one of our climate change-related keywords (Supple-
mentary Table S5). Accordingly, this yields a set of climate change articles
that potentially encompasses both extremes: articles that mention climate
change only in a peripheral way, e.g. only in the last sentence, and articles
that treat climate change as the main topic. This could potentially over-
estimate coverage of climate change. Similarly, articles that address climate
change but use none of our keywords are not classified as climate-related,
which could lead to an underestimation of climate change coverage. By
carefully selecting the keywords, we have tried to minimise this source of
error. In addition,we systematically analysedvariants of thedictionaries and
re-ran our analysis (see Supplementary Note 2.4). The results are robust to
these changes in keywords. In both cases, we do not expect a possible over-
or underestimation of climate change coverage to bias our results, as our
study focuses primarily on comparing coverage of different event types as
well as changes in coverage over time rather than their absolute number.

Third, while quantifying the number of articles that address climate
change, we do not assess the sentiment of the articles. As a consequence, we
do not know whether the increases in climate change coverage we observe
include more or less climate scepticism, for example. A further interesting
avenue for future research could hence be to analyse not only the effect of
different events on climate change coverage as such, but also on the content
and sentiment of the articles.

Finally, we focus on seven event types because of their clear link to
climate change and their high societal relevance and control for other
plausible climate-related events. There are however further possible drivers
of climate change media coverage such as, for example, other types of
extreme weather events, movies on climate change or new scientific pub-
lications. Exploring possible other drivers of climate change coverage pre-
sents another promising avenue for future research.

Methods
Climate change and event-specific coverage
Newsdata.We conduct our analysis using articles published online or in
print, between 1990 and 2021 in nine prominent German newspapers.
The articles are collected from the newspaper outlets’ webpages using an
automated scraping procedure. The selected newspapers are Berliner
Morgenpost, Focus, Hamburger Abendblatt, Handelsblatt, Der Spiegel,
Tagesspiegel, Die Tageszeitung (taz), Die Welt, and Die Zeit. Supple-
mentary Table S6 provides detailed information about the newspapers.
This selection is compiled to cover a diverse range of regional and
nationalmedia outlets, with daily andweekly publication frequencies and
readerships with diverse sociocultural backgrounds40. Collectively, these
nine newspapers have a readership exceeding 12 million people34. We do
not consider special issues, e.g. anniversary issues. Their long-term
planned thematic orientation contrasts with the timely reporting of the

regular issues and would therefore introduce noise into the analysis. The
main analysis is robust to the exclusion of duplicate articles, i.e. articles
that are at least 95% identical (SupplementaryNote 2.9). As each article is
separately published in the newspaper outlet’s archive, we assume the
duplicates not to be due to errors in the database but to editorial decisions
and thus retain them for the main analysis.

Dictionary-based approach. To identify climate-related articles, we
adopt a dictionary-based approach, following previous studies24,37–39,
whereby we consider all articles containing at least one climate change-
related term. The complete list of climate terms used in our analysis can
be found in Supplementary Table S5. This dictionary on climate change
was created using dictionaries from previous studies24,31, which were
successively expanded to include additional terms on climate change
identified through sample reading of mismatched articles. In total, this
yields 90,515 climate change-related articles across all newspapers.

To identify event-specific articles, we proceed analogously to our
approach for identifying climate-related articles but use event-specific dic-
tionaries (Supplementary Table S7). For instance, for heat waves, we select
articles specifically addressing heat-related subjects, i.e. articles that contain
at least one heat-related keyword. In the specific case of reporting on climate
protests, we select articles that contain the name of an initiative and addi-
tionally at least one protest-related and one climate-related keyword. For
coverage of heat waves and extreme rainfall events, articles that contain
country names except ‘Germany’ are excluded, to separate coverage of
domestic events from that of international events which could occur con-
currently (see Supplementary Note 1.1). This procedure is conservative in
that an article that covers both the domestic and a concurrent international
extreme weather event is excluded. Keeping these articles in our data set
increases the effect size of event-specific coverage and decreases the
respective CAR value (Supplementary Fig. S5).

Finally, we determine the total number of all published articles by
counting those articles that contain at least one stopword, such as definite or
indefinite articles (e.g. ‘a’, ‘an’, ‘the’ etc.). The list of terms used for this
purpose can be found in Supplementary Table S8. This approach ensures
that non-text postings such as picture series, caricatures, or cartoons are
filtered out. In total, we count 8,664,773 published articles across all nine
newspaper outlets.

Validation. The classification of both, climate change coverage and
event-specific coverage is validated by manually reviewing samples of
articles (Supplementary Note 1.2). Going beyond manual validation, the
results are robust to systematically omitting single keywords from the
climate change-related dictionary and robust against the expansion of the
dictionary to include additional climate change-related terms (Supple-
mentary Note 2.4).

Aggregation to week-level. In order to consistently measure climate
change coverage as well as event-specific coverage across different
newspaper outlets, we account for variations in publication frequencies
between daily and weekly newspaper outlets. For daily publishing
newspaper outlets, we aggregate their articles to weekly intervals, referred
to as w, which span Monday to Sunday. As for weekly newspapers, we
preserve their original publication rhythm without imposing a fixed
Monday-to-Sunday week format. For example, if a newspaper outlet
publishes on a weekly basis every Thursday, a weekw for that newspaper
outlet begins on Friday and ends on the following Thursday.

Climate change coverage measure. For each week w and newspaper
outlet j, we define climate change coverage CCj,w as the proportion of
climate-related articles. This measure is obtained by normalising the
number of climate-related articles in a given week with the total number
of articles published in the same week. The normalisation corrects for
differences in the number of newspaper pages that climate change-related
topics have to share with other topics within a newspaper outlet. The
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resulting time series are shown in Supplementary Fig. S1. The average
weekly climate change coverage across all newspaper outlets is
(1.56 ± 0.02)%, where themargin of error is given as the standard error of
themean.We identify the lowest average coverage, (0.66 ± 0.03)%, for the
newspaper outlet ‘Hamburger Abendblatt’ and the highest average cov-
erage, (2.79 ± 0.09)% for the newspaper outlet ‘Die Zeit’. For some
newspapers, articles are not continuously available; for example, articles
published by ‘Die Zeit’ from 2006 to 2008 are missing. In periods with
missing data, the respective newspaper was excluded from the analysis.

Event-specific coverage measure. Analogous to the definition of cli-
mate change coverage, for each week w and newspaper outlet j we define
event-specific coverage ECj,w as the proportion of event-specific articles
among the total number of articles published in the same week.

Climate-related sociopolitical events
To examine the influence of various sociopolitical events on climate change
media coverage, we collect data frommultiple sources spanning the period
from 1990 to 2021.We gather data about UNClimate Change conferences,
G7/G8 summits, climate change legislation in Germany, publications of the
Intergovernmental Panel on Climate Change (IPCC) and climate protests.
Details on these event types and on the data are provided in Supplementary
Note 1.3.

Binary measures for sociopolitical events. The collected data are
transformed into binary vectors for further analysis. The vector Cw

denotes the presence of climate conferences (COPs), taking a value of 1 in
the first week of a COP and 0 in all other weeks. Similarly, the vector Gw

signifies the occurrence of G7/G8 summits and is assigned a value of 1
during the weeks when a summit took place. The vector Lw represents
climate laws, with entries set to 1 in the weeks when climate-related laws
were passed by the German federal parliament (Bundestag) or the federal
council (Bundesrat). The vector Iw captures the release of IPCC reports,
taking a value of 1 in the week of publication and 0 otherwise. Lastly, the
vectorMw indicates climate protests, being assigned a value of 1 in weeks
when at least one initiative issued a press release regarding a climate
protest.

Extreme weather measures
Extreme weather events are increasing in frequency and intensity due to
climate change and can have severe humanitarian and economic impacts,
discussed in themedia.One example is theflooding inWesternGermany in
2021, which resulted from heavy rainfall that was made up to 19% more
intense because of climate change41, devastating entire villages and regions42.
Another example are the repeated heat waves from May to October 2022
that led to an estimated excessmortality of about 4500 people inGermany30.
We here focus on extreme rainfall and heat events, both of which have been
shown to cause huge humanitarian and economic costs43–45. To examine
their effect on climate change coverage, we apply a percentile-based
threshold approach formeasuring heat waves and extreme rainfall events in
Germany and abroad. Additionally, we control for further extreme weather
events.

Data sources. All climate data used are obtained from ERA5-Land, the
fifth generation European Centre for Medium-Range Weather Forecasts
global climate and weather reanalysis data set46. Our main climate vari-
ables of interest are daily maximum temperature and daily total rainfall,
from which we derive heat waves and extreme rainfall events. Data are
used from 1961 to 2021 on a 0.50° × 0.50° grid.

To assess the population share affected by extreme weather, we use
yearly population data from ISIMIP, the Inter-Sectoral Impact Model
IntercomparisonProject, particularly its third simulation round ISIMIP3a47,
which adopted the data from the History database of the Global Environ-
ment (Hyde)48. The original data fromHyde are provided on a 1/12° × 1/12°
grid andhavebeen interpolatedby ISIMIP to a0.50° × 0.50° grid.Weuse the

interpolated annual population data, on ISIMIP’s 0.50° × 0.05° grid, for the
years 1990 to 2021.

Heat waves. Heat waves can bemeasured inmany ways, and a variety of
heat wave metrics have been proposed49. Calculating heat waves relative
to climatological baselines based on percentile-based thresholds is a
methodused inmany studies49–51 aswell as by theGermanMeteorological
Service (DWD)52. We adopt the heat wave definition of the DWD, since
heat waves classified by the DWD are usually also discussed in German
media. Individually for each grid cell, we define a threshold value for each
day of the year - corresponding to the 97th, 98th, 99th, 99.5th, 99.9th, and
99.99th percentile of the historical distribution (1961–1990) of daily
maximum temperature in a 31-day window (the selected day and 15 days
before and after). If the daily maximum temperature Td,c in a given grid
cell c is above the grid-cell specific temperature threshold and addi-
tionally above 28 ∘C for three consecutive days or more, a heat wave is
present, i.e. HWc,d = 1 for grid cell c and all consecutive hot days d. The
heat wave thresholds for which we identify the strongest and most sig-
nificant effects on climate change media coverage are HW(98th) for
events in Germany, with the percentile noted in brackets, and
HW(99.9th) for events abroad. The results are qualitatively robust to
small changes of the used thresholds (see Supplementary
Figs. S6 and S16).

Extreme rainfall. Similar to heat waves, extreme rainfall is frequently
defined relative to climatological baseline values based on percentile
thresholds43,53–55. We follow this approach and calculate, individually for
each grid cell, threshold values - corresponding to the 97th, 98th, 99th,
99.5th, 99.9th, and 99.99th percentile of the historical distribution (1961-
2021) of daily total rainfall. If total rainfall Pc,d at day d and in the grid cell
c is above this grid-cell specific threshold, an extreme rainfall event is
present, i.e. PRc,d = 1. The extreme rainfall threshold for which we
identify the strongest and most significant effects on climate change
media coverage is PR(99.99th) for events in Germany, with the percentile
noted in brackets. The results are qualitatively robust to small changes in
the used thresholds (see Supplementary Fig. S6). In some countries,
rainfall is unevenly distributed over the seasons, however seasonal effects,
e.g. due to rainy seasons, are not corrected for in this threshold definition.
Therefore, alternatively to the percentiles using the full historic dis-
tribution, we calculate the percentile values within 31-day, 61-day and
91-day windows, centred around the day of interest and use these
alternative threshold definitions to calculate extreme rainfall events
abroad. The extreme event threshold for which we identify the strongest
and most significant effects on climate change media coverage is
PR(99.9th, 31d), with the 99.9th percentile determined in 31-day win-
dows. The results are qualitatively robust to small changes of the used
thresholds (see Supplementary Fig. S17).

Spatial aggregation. The weather extremes are aggregated spatially
using a regional population-weighted average at the country level for
events occurring in Germany, and at the level of world regions as defined
by the IPCC56 for international events. These world regions encompass
North America, Central and South America, Antarctica, Africa, Europe,
Asia, Australasia, and Small Islands. The utilisation of this intermediate
aggregation level offers advantages compared to both, global (worldwide)
and local (country-level) aggregation approaches. In contrast to the first,
it takes into account regional variations and acknowledges the specific
characteristics that define an extreme event within different geographical
areas. Compared to the second approach, selectivity is maintained by
placing the events in question into a broader context of weather extremes
in the world regions and finally selecting only the most relevant ones.
Shapefiles for these regions are obtained from the Database of Global
Administrative Areas (GADM) and for the world regions from the IPCC
Multi-MIP Climate Change Atlas57. The weather extreme measures are
weighted by population using yearly population data from ISIMIP on an
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0.50∘ x 0.50∘ grid, yielding a measure of the share of people affected by
heat waves and extreme rainfall, respectively. For all grid cells cwhere an
event occurs, the number of people Pc,y(d) living in these cells during the
corresponding year y(d) is accumulated and normalised by the total
population living in the respective region r, i.e. in Germany or an IPCC
world region.

HWr;d ¼
1

Pr;yðdÞ

X
c2r

HWc;d � Pc;yðdÞ; ð1Þ

PRr;d ¼
1

Pr;yðdÞ

X
c2r

PRc;d � Pc;yðdÞ : ð2Þ

Temporal aggregation. We aggregate extreme weather events to weeks
w that match the weekly aggregation of the newspapers. For each weekw,
we determine the maximum daily share of people affected.

HWr;w ¼ maxðfHWr;djd 2 wgÞ; ð3Þ

PRr;w ¼ maxðfPRr;djd 2 wgÞ : ð4Þ
Domestic extreme events. For extreme events that occur within Ger-
many, binary vectors are formed, which are 1 if we measure an event and
0 if we do not. In the main analysis, only the 25% of the events that affect
the most people are included, i.e. events above the 75th percentile of the
distribution ofHWr=de,w and PRr=de,w, respectively. In doing so, we focus
on large events, i.e. events that affected many people and thus potentially
had a strong humanitarian impact. Formalised, this reads

HGw ¼ 1 if HWr¼de;w >HWð75%Þ;
0 else;

�
ð5Þ

PGw ¼ 1 if PRr¼de;w > PRð75%Þ;
0 else;

�
ð6Þ

with HW(75%) and PR(75%) the respective 75th percentiles. Results are
qualitatively robust to using other percentile thresholds (see Supplementary
Fig. S6). In total, we measure 29 weeks that are affected by domestic heat
waves and 14 weeks that are affected by domestic extreme rainfall events in
our observation period from 1990 to 2021.

Control variables
Besides the selected extreme weather and sociopolitical events, there are
several other events that can potentially influence climate change coverage,
such as the release ofmovies about climate change or the awarding ofNobel
Prizes related to climate change. Using topic modelling, a machine learning
technique, we conduct a systematic analysis of all articles addressing climate
change and identified a number of further events that have influenced
climate change coverage besides those introduced so far (see Supplementary
Note 1.4). We include these events as statistical control variables in our
analysis.A full list of all events, their dates aswell as the periodwe control for
is provided in Supplementary Table S17.

Sociopolitical events as controls. The sociopolitical events we control
for in our main model specification include all German and European
elections, key European policy decisions, climate-related Nobel Prizes,
the awarding of the Oscar for the film ‘An Inconvenient Truth’, the
Climatic ResearchUnit email controversy known as ‘Climategate’, theUS
withdrawal from the Paris climate agreement, the solar valley bankruptcy
and further events. To control for these, we include a dummy variable
CTi,w, which is 1 in weekswwhen such an event i occurs and 0 otherwise.

International extreme heat and rainfall. For international extreme
events, we create, analogous to domestic events, binary vectors for heat
waves and extreme rainfall that cover the respective event types in all

IPCC world regions, excluding Germany. In the main analysis, the 1% of
events that affected most people in the respective world region r are
included, i.e. events above the 99th percentile of the distribution ofHWr,w

and PRr,w, respectively. Due to the high frequency of international
extreme events, the inclusion of a larger share of events is not suitable for
our analysis; individual events could then no longer be distinguished. For
eachweek, the variables are equal to 1 if there is an extreme event in any of
the IPCC regions and 0 otherwise. Formalised, this reads

HAw ¼ 1 if HWr;w >HWð99%Þr in any r;

0 else;

�
ð7Þ

PAw ¼ 1 if PRr;w > PRð99%Þr in any r;

0 else;

�
ð8Þ

with HW(99%)r and PR(99%)r the respective 99th percentile of the corre-
sponding distribution. In total, we measure 266 weeks that are affected by
international heat waves and 1150 weeks that are affected by international
extreme rainfall events in our observation period from 1990 to 2021.

Further extreme weather events. To statistically control for potential
confounding effects of extreme weather events and hazards other than
extreme heat and rainfall, we consider all domestic and international
wildfires, storms, and floods given in the international disasters database
EM-DAT58. EM-DAT, maintained by the Centre for Research on the
Epidemiology of Disasters (CRED), is a global database that systematically
records and collates information on various natural and technological
disasters. We utilise data pertaining to wildfires, storms and flood events
spanning the period from 1990 to 2021, assessed on a monthly basis and
encompassing occurrences from diverse regions worldwide.

To ensure that floods caused by extreme rainfall are not counted twice,
i.e. by our extreme rainfall measure and the flood control, we exclude flood
records categorised as ‘Flash flood’, since they are defined to be caused by
‘Heavy or excessive rainfall’ and flood records that are explicitly marked as
originating from ‘Heavy rain’ or ‘Torrential rainfall’. Formonthswith storm
events (extra-tropical storms or tropical cyclones) we control with the
binary vector STm and formonths with floods with FLOm.Wildfires in EM-
DAT usually last multiple months. We only control for the last month, i.e.
the binary vectorWFm = 1 in that lastmonthm, assuming that in thismonth
media coverage is largest as the full extent of the damage can be seen. Solely
for the Australian wildfires 2019/2020, we control for the last two months,
motivated by their extraordinary strength which led to repeated media
coverage.

Empirical strategy
We use fixed-effects panel regression models with distributed lags to esti-
mate the effects of the different extremeweather and sociopolitical events on
climate change coverage, CCj,w, and on event-specific coverage, ECj,w. This
approach exploits variability in the occurrence of heat, extreme rainfall,
climate-related protest, the publication of IPCC reports, and other non-
weather-relatedvariables fromoneweek to thenext to assess their impact on
within-newspaper outlet changes in climate change coverage. As such, it
allows us to account for unobserved confounding factors, strengthening the
identification of plausibly causal effects of the different drivers on climate
change media coverage59–61.

Main empirical specification to assess effects on climate change
media coverage. In our main model, we assess potential prior and
posterior effects of the different events on climate change coverage CCj,w,
by including three lead-weeks and five lag-weeks. We test for different
numbers of lags and leads and find climate attention triggered by the
respective events to decay to zero before and after that time. Results for
week l = 0 show to be robust under variations of the number of lags as well
as without lags (see Supplementary Note 2.3). Further, we include
newspaper outlet, νj, and year, ηy, fixed effects. Newspaper outlet-fixed
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effects flexibly account for unobserved, time-invariant differences
between newspaper outlets, such as different baseline climate change
coverage or differing climate change awareness between editorial teams.
Year fixed effects account for unobserved, spatially invariant annual
changes in both climate measures and the article share owing to news-
paper outlet-overlapping phenomena such as the El Niño-Southern
Oscillation, pandemics, or changes in sociopolitical climate awareness.
Lastly, following previous literature62–64, we apply Chebyshev poly-
nomials, Ti,w, of degree i = 0,…, 4 to capture spurious correlations due to
common time trends. Recursively, the Chebyshev polynomials are given
by

Ti;w ¼ 2w � Ti�1;w � Ti�2;w; ð9Þ

withT0,w = 1 andT1,w =w. Polynomials up to the order of i = 4 are sufficient
to obtain robust results (see Supplementary Note 2.5).

As independent variables, we include binary vectors of domestic
weather extremes HGw, PGw, using the HW(98th) heat wave specification
and the PR(99.99th) extreme rainfall specification. These have been shown to
give strong statistically significant effects across a range of models with dif-
ferent thresholds. Further independent variables in the main specification of
the model are the binary vectors for sociopolitical events, Iw,Cw,Gw, Lw,Mw.
Finally, we explicitly control for international weather extremes, i.e. heat
waves, extreme rainfall events, wildfires, floods, and storms and for additional
sociopolitical events. The main econometric specification reads:

with j,m, y being the newspaper outlet, month, and year respectively and ϵj,w
the newspaper outlet-week error term. Errors are clustered at the newspaper
outlet-month interaction level. For each of the nine newspaper outlets,
this gives 384 clusters, corresponding to the months in the 32-year obser-
vation period. This approach flexibly accounts for possible correlation of
regression errors within newspaper outlets and months, that might exist due
to coverage shocks at the month level, e.g. from sports events, as well as
from newspaper outlet-specific properties such as higher variability in cli-
mate change coverage. The coefficients of interest are αl, βl, γl, δl, ζl, θl, κl.
These are the marginal effects that denote the percentage point change in
climate change media coverage in weeks when an event was measured (l= 0)
as well as up to three weeks before the event, l∈ [− 3,− 1], and up to five
weeks thereafter, l∈ [1, 5]. Moreover, the cumulative marginal effect is
defined as the sum of all statistically significant consecutive weeks, e.g. the
cumulative effect of IPCC publications is given by ∑l=−1,0ζl, where l =− 1
and l= 0 are the significant weeks and ζl is the respective estimated marginal
effect.

Empirical specification to assess event-specific coverage. In addi-
tion to our main panel regression model, which relates extreme weather
and sociopolitical events with climate change coverage, we measure the
events’ influence on event-specific coverage, ECj,w. For each event type,
we use a separate model that includes newspaper outlet fixed effects, νj,
year fixed effects, ηy, and Chebyshev polynomials, Ti,w, up to order four.
The dependent variable is the event-specific coverage ECj,w. The inde-
pendent variable is the respective binary event vector, e.g. Cw for COPs.
Contrary to the main model specification, we do not include any further
controls, as we do not expect ECj,w to be sensitive to other climate-related
events. Only in the model for extreme rainfall events, we additionally
control for flood events, unrelated to extreme rainfall, in order to exclude
potential confounding effects. Analogously to the main model specifi-
cation, errors are clustered at the newspaper outlet-month interaction
level. The model specification for COPs reads for example:

ECj;w|ffl{zffl}
COP� specific

media coverage

ðarticle shareÞ

¼
X5
l¼�3

αlCwþl|fflfflffl{zfflfflffl}
COPs

þ
X4
i¼0

τj;iTi;w

|fflfflfflfflfflffl{zfflfflfflfflfflffl}
Chebyshev

polynomials

þ ηy þ νj|fflfflffl{zfflfflffl}
fixed effects

þϵj;w :

ð11Þ

The relation between the event’s effect on event-specific coverage and its
effect on climate change coverage is quantified by the climate attention ratio
(CAR).CAR is defined as the ratio between the event type’s effect on climate

coverage and its effect on event-specific coverage in the week of the event
(l = 0). CAR greater than one indicates that an event type leads to climate
change coverage beyond reporting on the event itself. Using the example of
COPs, CAR is defined as CAR= γl=0/αl=0, with γl=0, the effect of COPs on
climate change coverage estimated with the main econometric model (Eq.
(10)) and αl=0 the effect of COPs on event-specific coverage, estimated with
our second model specification (Eq. (11)).

Data availability
In compliance with the newspapers’ terms of service restrictions and due to
copyright, the news data will not be shared in a public repository. ERA5
climate data are publicly available at https://www.ecmwf.int/en/era5-land.
The GADM data on administrative boundaries are publicly available at
https://gadm.org/. The data on the legislative process are publicly available
at https://dip.bundestag.de/. EM-DAT disaster data are publicly available at
https://www.emdat.be/. ISIMIP3a population data are publicly available at
https://data.isimip.org/10.48364/ISIMIP.822480.2

CCj;w|ffl{zffl}
climate change

media coverage

ðarticle shareÞ

¼
X5
l¼�3

αlHGwþl þ βlPGwþl|fflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}
domestic heat waves&

extreme rainfall

þ γlCwþl|fflffl{zfflffl}
COPs

þ δlGwþl|fflfflffl{zfflfflffl}
G7=G8

summits

þ ζ lIwþl|fflffl{zfflffl}
IPCC

þ θlLwþl|fflffl{zfflffl}
laws

þ κlMwþl|fflfflffl{zfflfflffl}
protests

2
666664

3
777775

þ φ1HAw þ φ2PAw|fflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflffl}
international heatwaves&

extreme rainfall

þφ3WFm|fflfflffl{zfflfflffl}
wildfires

þφ4STm|fflffl{zfflffl}
storms

þφ5FLOm|fflfflfflffl{zfflfflfflffl}
floods

þ
X
i

λiCTi;w

|fflfflfflfflfflfflffl{zfflfflfflfflfflfflffl}
controls for

elections;nobel

prize; etc:

þ
X4
i¼0

τj;iTi;w

|fflfflfflfflfflffl{zfflfflfflfflfflffl}
Chebyshev

polynomials

þ ηy þ νj|fflfflffl{zfflfflffl}
fixed effects

þϵj;w;

ð10Þ
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Code availability
The code to reproduce the analysis is available at the public repository for
this publication: https://doi.org/10.5281/zenodo.10869157.

Received: 1 November 2023; Accepted: 2 May 2024;

References
1. IPCC.ClimateChange 2021: ThePhysical ScienceBasis. Contribution of

WorkingGroup I to theSixthAssessmentReport of the Intergovernmental
Panel on Climate Change (Cambridge University Press, 2021).

2. Soroka, S. N. & Wlezien, C. Degrees of Democracy: Politics, Public
Opinion, and Policy (Cambridge University Press, 2009).

3. Anderson, B., Böhmelt, T. & Ward, H. Public opinion and
environmental policy output: a cross-national analysis of energy
policies in Europe. Environ. Res. Lett. 12, 114011 (2017).

4. Brulle, R. J., Carmichael, J. & Jenkins, J. C. Shifting public opinion on
climate change: an empirical assessment of factors influencing
concern over climate change in theU.S., 2002-2010.ClimaticChange
114, 169–188 (2012).

5. Jones, C., Hine, D. W. & Marks, A. D. G. The future is now: reducing
psychological distance to increase public engagement with climate
change: reducing psychological distance.Risk Anal. 37, 331–341 (2017).

6. Loy, L. S. & Spence, A. Reducing, and bridging, the psychological
distance of climate change. J. Environ. Psychol. 67, 101388 (2020).

7. Maibach, E. W., Nisbet, M., Baldwin, P., Akerlof, K. & Diao, G.
Reframing climate change as a public health issue: an exploratory
study of public reactions. BMC Publ. Health 10, 299 (2010).

8. Myers, T. A., Nisbet,M.C.,Maibach, E.W.&Leiserowitz, A. A.Apublic
health frame arouses hopeful emotions about climate change.
Climatic Change 113, 1105–1112 (2012).

9. Mazur, A. & Lee, J. Sounding the global alarm: environmental issues in
the US national news. Social Stud. Sci. 23, 681–720 (1993).

10. Mazur,A.Global environmental change in thenews: 1987-90vs1992-
6. Int. Sociol. 13, 457–472 (1998).

11. Mazur, A. American generation of environmental warnings: avian
influenza and global warming. Hum. Ecol. Rev. 16, 17–26 (2009).

12. Sampei, Y. & Aoyagi-Usui, M. Mass-media coverage, its influence on
public awareness of climate-change issues, and implications for
Japan’s national campaign to reduce greenhouse gas emissions.
Global Environ. Change 19, 203–212 (2009).

13. Beattie, G. Measuring social benefits of media coverage: how
coverage of climate change affects behavior. SSRN Scholarly
Paper (2022).

14. Meinerding, C., Schüler, Y. S. & Zhang, P. Shocks to transition risk.
Deutsche Bundesbank Discussion Paper (2023).

15. Campos-Martins, S. & Hendry, D. F. Common volatility shocks driven
by the global carbon transition. J. Econometrics 239, 105472 (2023).

16. Wozniak, A., Wessler, H., Chan, C.-h & Lück, J. The event-centered
nature of global public spheres: the UN climate change conferences,
fridays for future, and the (limited) transnationalization of media
debates. Int. J. Commun. 15, 27 (2021).

17. Lörcher, I., Neverla, I. & Klaus, E. The dynamics of issue attention in
online communication on climate change.Media Commun. 3,
17–33 (2015).

18. Saunders, C., Grasso,M. T. & Hedges, C. Attention to climate change
in British newspapers in three attention cycles (1997–2017).
Geoforum 94, 94–102 (2018).

19. Liu, X., Lindquist, E. & Vedlitz, A. Explaining media and congressional
attention to global climate change, 1969-2005: an empirical test of
agenda-setting theory. Political Research Quarterly 64, 405–419 (2011).

20. Barkemeyer, R. et al. Media coverage of climate change: an
international comparison. Environ. Planning C: Politics Space 35,
1029–1054 (2017).

21. Hopke, J. E. Connecting extreme heat events to climate change:
media coverage of heat waves and wildfires. Environ. Commun. 14,
492–508 (2020).

22. Holmes, D. C. & Burgess, T. Newspaper reporting of the September
2016 South Australian mid-latitude cyclone. Tech. Rep., Monash
Climate Change Communication Research Hub, Monash
University, Melbourne https://www.monash.edu/__data/assets/
pdf_file/0009/1706166/South-Australian-Mid-Latitude-Cyclone-
FINAL.pdf (2017).

23. Hovardas, T. "Playing with fire” in a pre-election period: newspaper
coverage of 2007 wildfires in Greece. Soc. Natural Resour. 27,
689–705 (2014).

24. Schäfer, M. S., Ivanova, A. & Schmidt, A. What drivesmedia attention
for climate change? Explaining issue attention in Australian, German
and Indian print media from 1996 to 2010. Int. Commun. Gazette 76,
152–176 (2014).

25. Evans, S. Analysis: Which countries are historically responsible for
climate change? https://www.carbonbrief.org/analysis-which-
countries-are-historically-responsible-for-climate-change/ (2021).

26. Newman, N., Fletcher, R., Robertson, C. T., Eddy, K. & Nielsen, R. K.
Reuters Institute Digital News Report 2022. Tech. Rep., Reuters
Institute for the Study of Journalism https://reutersinstitute.politics.
ox.ac.uk/digital-news-report/2022 (2022).

27. Guenther, L., Reif, A., Silva-Schmidt, F. D. & Brüggemann, M.
Klimawandel und Klimapolitik bleiben trotz COVID-19-Pandemie
etablierte Themen.Media Perspektivenhttps://www.ard-media.de/
fileadmin/user_upload/media-perspektiven/pdf/2022/2204__
Guenther_Reif__ua.pdf (2022).

28. IPCC. Climate Change 2022: Impacts, Adaptation and Vulnerability.
summary for policymakers (Cambridge University Press, 2022).

29. Brasseur, G. P., Jacob, D. & Schuck-Zöller, S. (eds.) Klimawandel in
Deutschland (Springer, 2017).

30. Winklmayr, C. & an der Heiden, M. Hitzebedingte Mortalität in
Deutschland 2022. Epidemiologisches Bulletin 2022 (2022).

31. Hase, V., Mahl, D., Schäfer, M. S. & Keller, T. R. Climate change in
news media across the globe: An automated analysis of issue
attention and themes in climate change coverage in 10 countries
(2006–2018). Global Environ. Change 70, 102353 (2021).

32. Brinker, L.-S.Umweltbewusstsein in Deutschland 2022
(Umweltbundesamt, 2023). https://www.umweltbundesamt.de/
publikationen/umweltbewusstsein-in-deutschland-2022.

33. Fabel,M. et al. The power of youth: political impacts of the “Fridays for
Future” movement. CESifo Working Paper No. 9742 (2022).

34. Arbeitsgemeinschaft Media-Analyse e.V. Ma 2022 Pressemedien II.
https://www.agma-mmc.de/boards (2022).

35. Ejaz, W., Mukherjee, M. & Fletcher, R. Climate change news
audiences: Analysis of news use and attitudes in eight countries.
Tech. Rep., Reuters Institute for the Study of Journalism https://doi.
org/10.60625/risj-dt2t-dm19 (2023).

36. Newman, N., Fletcher, R., Schulz, A., Andı, S. & Kleis Nielsen, R.
Reuters Institute Digital News Report 2020. Tech. Rep., Reuters
Institute for the Study of Journalism https://www.digitalnewsreport.
org/survey/2020/ (2020).

37. Moore, F. C., Obradovich, N., Lehner, F. & Baylis, P. Rapidly declining
remarkability of temperature anomalies may obscure public
perception of climate change. Proc. Natl Acad. Sci. USA 116,
4905–4910 (2019).

38. Moore, F. C. & Obradovich, N. Using remarkability to define coastal
flooding thresholds. Nat. Commun. 11, 530 (2020).

39. Stechemesser, A., Wenz, L., Kotz, M. & Levermann, A. Strong
increase of racist tweets outside of climate comfort zone in Europe.
Environ. Res. Lett. 16, 114001 (2021).

40. Maurer, M. & Reinemann, C.Medieninhalte - Eine Einführung (VS
Verlag für Sozialwissenschaften, Wiesbaden, 2006).

https://doi.org/10.1038/s43247-024-01434-3 Article

Communications Earth & Environment |           (2024) 5:279 10

https://doi.org/10.5281/zenodo.10869157
https://www.monash.edu/__data/assets/pdf_file/0009/1706166/South-Australian-Mid-Latitude-Cyclone-FINAL.pdf
https://www.monash.edu/__data/assets/pdf_file/0009/1706166/South-Australian-Mid-Latitude-Cyclone-FINAL.pdf
https://www.monash.edu/__data/assets/pdf_file/0009/1706166/South-Australian-Mid-Latitude-Cyclone-FINAL.pdf
https://www.monash.edu/__data/assets/pdf_file/0009/1706166/South-Australian-Mid-Latitude-Cyclone-FINAL.pdf
https://www.carbonbrief.org/analysis-which-countries-are-historically-responsible-for-climate-change/
https://www.carbonbrief.org/analysis-which-countries-are-historically-responsible-for-climate-change/
https://www.carbonbrief.org/analysis-which-countries-are-historically-responsible-for-climate-change/
https://reutersinstitute.politics.ox.ac.uk/digital-news-report/2022
https://reutersinstitute.politics.ox.ac.uk/digital-news-report/2022
https://reutersinstitute.politics.ox.ac.uk/digital-news-report/2022
https://www.ard-media.de/fileadmin/user_upload/media-perspektiven/pdf/2022/2204__Guenther_Reif__ua.pdf
https://www.ard-media.de/fileadmin/user_upload/media-perspektiven/pdf/2022/2204__Guenther_Reif__ua.pdf
https://www.ard-media.de/fileadmin/user_upload/media-perspektiven/pdf/2022/2204__Guenther_Reif__ua.pdf
https://www.ard-media.de/fileadmin/user_upload/media-perspektiven/pdf/2022/2204__Guenther_Reif__ua.pdf
https://www.umweltbundesamt.de/publikationen/umweltbewusstsein-in-deutschland-2022
https://www.umweltbundesamt.de/publikationen/umweltbewusstsein-in-deutschland-2022
https://www.umweltbundesamt.de/publikationen/umweltbewusstsein-in-deutschland-2022
https://www.agma-mmc.de/boards
https://www.agma-mmc.de/boards
https://doi.org/10.60625/risj-dt2t-dm19
https://doi.org/10.60625/risj-dt2t-dm19
https://doi.org/10.60625/risj-dt2t-dm19
https://www.digitalnewsreport.org/survey/2020/
https://www.digitalnewsreport.org/survey/2020/
https://www.digitalnewsreport.org/survey/2020/


41. Tradowsky, J. S. et al. Attributionof theheavy rainfall events leading to
severe flooding inWestern Europe during July 2021.Climatic Change
176, 90 (2023).

42. Bundeszentrale für politische Bildung. Jahrhunderthochwasser 2021
in Deutschland. https://www.bpb.de/politik/hintergrund-aktuell/
337277/jahrhunderthochwasser-2021-in-deutschland (2021).

43. Kotz, M., Levermann, A. & Wenz, L. The effect of rainfall changes on
economic production. Nature 601, 223–227 (2022).

44. Bressler, R. D. The mortality cost of carbon. Nat. Commun. 12,
4467 (2021).

45. Kalkuhl, M. &Wenz, L. The impact of climate conditions on economic
production. Evidence from a global panel of regions. J. Environ.
Econom. Manag. 103, 102360 (2020).

46. Muñoz-Sabater, J. et al. ERA5-Land: A state-of-the-art global
reanalysis dataset for land applications. Earth System Sci. Data 13,
4349–4383 (2021).

47. Volkholz, J., Lange, S. & Geiger, T. ISIMIP3a population input data
https://doi.org/10.48364/ISIMIP.822480.2 (2022).

48. Klein Goldewijk, K., Beusen, A., Doelman, J. & Stehfest, E.
Anthropogenic land use estimates for theHolocene –HYDE3.2.Earth
Syst. Sci. Data 9, 927–953 (2017).

49. Perkins, S. E. &Alexander, L. V.On themeasurement of heatwaves. J.
Climate 26, 4500–4517 (2013).

50. Xu, Z. et al. The impact of heat waves on children’s health: a
systematic review. Int. J. Biometeorol. 58, 239–247 (2014).

51. Meehl, G. A. & Tebaldi, C. More Intense, More Frequent, and Longer
LastingHeatWaves in the21stCentury.Science305, 994–997 (2004).

52. Wetterdienst, D. Lange Zeitreihen der Hitze- und Kältewellen https://
www.dwd.de/DE/leistungen/rcccm/int/descriptions/hkw/pds_
hkwltr_de.pdf (2019).

53. Kunz, M., Mohr, S. & Werner, P. C. Niederschlag. In Brasseur, G. P.,
Jacob, D. & Schuck-Zöller, S. (eds.) Klimawandel in Deutschland:
Entwicklung, Folgen, Risiken und Perspektiven, 57–66
(Springer, 2017).

54. Klein Tank, A., Zwiers, F. W. & Zhang, X. Guidelines on Analysis of
extremes in a changing climate in support of informed decisions for
adaptation. Tech. Rep., Geneva. https://www.ecad.eu/documents/
WCDMP_72_TD_1500_en_1.pdf (World Meteorological
Organization, 2009).

55. Lazoglou,G., Anagnostopoulou,C., Tolika, K. &Kolyva-Machera, F. A
review of statistical methods to analyze extreme precipitation and
temperature events in the Mediterranean region. Theoret. Appl.
Climatol. 136, 99–117 (2019).

56. Hewitson, B. et al. Regional Context. In Barros, V. R. et al. (eds.)
Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part B:
Regional Aspects. Contribution of Working Group II to the Fifth
Assessment Report of the Intergovernmental Panel on Climate
Change, 1133–1197 (Cambridge University Press, 2015).

57. Santander Meteorology Group. The Multi-MIP Climate Change
ATLAS. https://github.com/SantanderMetGroup/ATLAS (2023).

58. EM-DAT. The international disasters database. https://www.emdat.
be/ (2019).

59. Hsiang, S. M. Climate econometrics. Working Paper 22181, National
Bureau of Economic Research http://www.nber.org/papers/
w22181 (2016).

60. Auffhammer, M. Quantifying economic damages from climate
change. J. Econom. Perspectives 32, 33–52 (2018).

61. Dell, M., Jones, B. F. & Olken, B. A. What do we learn from the
weather? The new climate-economy literature. J. Econom. Literature
52, 740–798 (2014).

62. Schlenker,W. & Roberts, M. J. Nonlinear temperature effects indicate
severe damages to U.S. crop yields under climate change. Proc. Natl
Acad. Sci. 106, 15594–15598 (2009).

63. Auffhammer, M., Baylis, P. & Hausman, C. H. Climate change is
projected to have severe impacts on the frequency and intensity of
peak electricity demand across the United States. Proc. Natl Acad.
Sci. 114, 1886–1891 (2017).

64. Wenz, L., Levermann, A. & Auffhammer, M. North–south polarization
of European electricity consumption under future warming.Proc. Natl
Acad. Sci. 114, E7910–E7918 (2017).

Acknowledgements
This work was supported by the Heinrich-Boell Foundation, the Volkswagen
Foundation (Europe andGlobal Challenges grant) and theSiemens Foundation.
The authors thank Robert Devon Carr for proofreading the texts and Kelsey
Barton-Henry, Andrea La Nauze and Maximilian Kotz for helpful discussions.

Author contributions
Jakob H. Lochner: Conceptualisation, Methodology, Software, Validation,
Formal analysis, Data Curation, Investigation, Visualisation, Writing—Original
Draft, Writing—Review and Editing. Annika Stechemesser: Conceptualisation,
Methodology, Investigation, Visualisation, Writing—Review & Editing. Leonie
Wenz: Conceptualisation,Methodology, Investigation, Visualisation,Writing—
Review and Editing, Supervision, Project administration.

Funding
Open Access funding enabled and organized by Projekt DEAL.

Competing interests
The authors declare no competing interests.

Additional information
Supplementary information The online version contains
supplementary material available at
https://doi.org/10.1038/s43247-024-01434-3.

Correspondence and requests for materials should be addressed to
Leonie Wenz.

Peer review information Communications Earth and Environment thanks
Mariana Madruga de Brito andWaqas Ejaz for their contribution to the peer
reviewof thiswork.PrimaryHandlingEditors:CarolinaOrtizGuerrero.Apeer
review file is available.

Reprints and permissions information is available at
http://www.nature.com/reprints

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in anymedium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the
article’sCreativeCommons licence and your intended use is not permitted
by statutory regulation or exceeds the permitted use, you will need to
obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2024

https://doi.org/10.1038/s43247-024-01434-3 Article

Communications Earth & Environment |           (2024) 5:279 11

https://www.bpb.de/politik/hintergrund-aktuell/337277/jahrhunderthochwasser-2021-in-deutschland
https://www.bpb.de/politik/hintergrund-aktuell/337277/jahrhunderthochwasser-2021-in-deutschland
https://www.bpb.de/politik/hintergrund-aktuell/337277/jahrhunderthochwasser-2021-in-deutschland
https://doi.org/10.48364/ISIMIP.822480.2
https://doi.org/10.48364/ISIMIP.822480.2
https://www.dwd.de/DE/leistungen/rcccm/int/descriptions/hkw/pds_hkwltr_de.pdf
https://www.dwd.de/DE/leistungen/rcccm/int/descriptions/hkw/pds_hkwltr_de.pdf
https://www.dwd.de/DE/leistungen/rcccm/int/descriptions/hkw/pds_hkwltr_de.pdf
https://www.dwd.de/DE/leistungen/rcccm/int/descriptions/hkw/pds_hkwltr_de.pdf
https://www.ecad.eu/documents/WCDMP_72_TD_1500_en_1.pdf
https://www.ecad.eu/documents/WCDMP_72_TD_1500_en_1.pdf
https://www.ecad.eu/documents/WCDMP_72_TD_1500_en_1.pdf
https://github.com/SantanderMetGroup/ATLAS
https://github.com/SantanderMetGroup/ATLAS
https://www.emdat.be/
https://www.emdat.be/
https://www.emdat.be/
http://www.nber.org/papers/w22181
http://www.nber.org/papers/w22181
http://www.nber.org/papers/w22181
https://doi.org/10.1038/s43247-024-01434-3
http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Climate summits and protests have a strong impact on climate change media coverage in Germany
	Results
	UN Climate Change Conferences draw most attention to climate�change
	Climate protests and IPCC publications amplify climate change coverage
	Effect of all event types on climate attention has strongly increased in the last�decade

	Discussion
	Methods
	Climate change and event-specific coverage
	News�data
	Dictionary-based approach
	Validation
	Aggregation to week-level
	Climate change coverage measure
	Event-specific coverage measure
	Climate-related sociopolitical�events
	Binary measures for sociopolitical�events
	Extreme weather measures
	Data sources
	Heat�waves
	Extreme rainfall
	Spatial aggregation
	Temporal aggregation
	Domestic extreme�events
	Control variables
	Sociopolitical events as controls
	International extreme heat and rainfall
	Further extreme weather�events
	Empirical strategy
	Main empirical specification to assess effects on climate change media coverage
	Empirical specification to assess event-specific coverage

	Data availability
	Code availability
	References
	Acknowledgements
	Author contributions
	Funding
	Competing interests
	Additional information




