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Abstract

We study the effect of a large flood on pro-environmental voting in Germany. Detailed data on
the spatial extent of the flood and the building-level damage caused by the flood provide a finely
disaggregated, continuous, and objective measure of treatment intensity. The availability of pre-
flood election data allows for a difference-in-difference approach to deal with potential concerns
about omitted variables. The magnitude of the flood’s destruction and the temporal proximity
ahead of the 2021 general election entailed that media and politicians paid significant attention
to the flood, drawing a connection between the flood and climate change. Taken together, the
context provides a unique opportunity to study a setting in which the effect of an extreme envi-
ronmental event on climate action (voting) can be connected through the climate-change channel.
We find that vote shares for the (pro-environment) Green party increase with the damage that
localities experienced. However, the estimated effect size is moderate, spatially restricted, and
fading out beyond 10 km.
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1 Introduction

To change the course of climate change, significant government action will be required (IPCC, 2022).
This, in turn, requires – at least in democracies – the support of the citizens (e.g. Bernauer, 2013;
Stehr, 2015). Thus, it is imperative to understand the sources of beliefs regarding climate change,
the determinants of pro-climate preferences, and the origins of pro-climate action. However, because
of the relatively long time horizon over which climate change manifests itself, for an individual it is
difficult to connect cause and effect in the context of climate change. Given this challenge, it has
been hypothesized that experiencing events that are typically associated with climate change, such
as extreme heat, wildfires, or flooding, is effective in changing beliefs regarding climate change, and
that it could affect economic, social and political preferences, and subsequently may have an impact
on climate action (e.g. McDonald et al., 2015; Spence et al., 2012; Weber, 2006).

This paper contributes to the literature by analyzing whether being exposed to damage caused by
a large flood that occurred in Germany in July 2021 affected support for the major pro-environmental
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party in Germany – the Green party – in the general election that took place about two months
after the flood, in September 2021. In addition to significant economic damage, a government report
attributes 183 deaths and over 800 injuries to this flood (BMF & BMI, 2021).

Typically, a direct link between any individual weather extreme and climate change is difficult
to establish, and this is also true for this flood. Yet, in this case, both the media and politicians,
including the main candidates for the chancellorship, linked the flood to climate change, making this
channel very salient. For example, Olaf Scholz, now Chancellor, stated that the flood “certainly also
has something to do with the fact that climate change is progressing” (Reitz, 2021). This context,
with its temporal proximity between the flood and the general election, as well as the prominence
given to the discussion of the effects of climate change, provides a unique opportunity to investigate
the effect of environmental events that are linked to climate change on citizens’ political choices.

An increasing literature studies links between climate change-related events and beliefs, attitudes,
and actions, but does not provide a clear picture yet. A large share of this literature investigates the
effects of temperature extremes on climate-related beliefs. Howe et al. (2019) review this literature
and conclude that there is mixed evidence. The evidence regarding the effects of hurricanes, wildfires,
and floods on beliefs is also mixed (e.g., Lyons et al., 2018; Sloggy et al., 2021). At the same time,
results from the European Social Survey show that the vast majority of respondents believe in climate
change and the role of humans in it (Poortinga et al., 2018). Thus, while understanding the role of
determinants of climate change perceptions is important, in a context in which most people already
believe in climate change, it seems more important to understand what determines climate action
(Steg, 2018). Yet, there is a much more limited number of studies that investigate the connection be-
tween extreme environmental events and environmental action. A handful of studies finds associations
between actual or perceived climate-related events and environment-related investments (Choi et al.,
2020; Ogunbode et al., 2017; Osberghaus & Demski, 2019). Further, a few papers study the effect of
climate experiences on climate action in the form of pro-environmental votes. Hazlett and Milden-
berger (2020) find that wildfires in California increase support for pro-environmental ballot measures,
driven by Democratic-leaning areas. Baccini and Leemann (2021) show that, in Switzerland, voting
in favor of pro-climate measures increases significantly after experiencing a flood. Hoffmann et al.
(2022) show that weather anomalies increase the votes for Green parties in European Parliamentary
elections. Effects have also been found at the level of lawmakers’ votes: Herrnstadt and Muehlegger
(2014) show that U.S. Congress members are more likely to cast pro-environmental votes when their
home states experience weather extremes, Gagliarducci et al. (2019) find similar reactions to hurri-
canes. Finally, pro-environment action has also been measured through party donations: Liao and
Ruiz Junco (2022) show that donations to the Democratic party increase with temperature.

The present paper advances the literature by studying a context in which the role of climate
change for the treatment (here, the flood) was discussed in a very salient manner by media as well as
politicians. The general election took place only about 10 weeks after the flood. This setting provides
several advantages over the existing literature.

First, typically the channel that connects treatments to outcomes, e.g. pro-environmental voting,
remains unclear. In interpreting the results, the literature typically tacitly assumes that the population
makes the connection between extreme weather events or wildfires and climate change. One notable
exception, albeit considering voting at a higher level, in the U.S. Congress, is the paper by Herrnstadt
and Muehlegger (2014), which links extreme weather events to climate-change related Google searches.
Here, we study a setting in which the treatment was closely connected to climate change by media
and politicians in a salient way. This context allows us to make a stronger case that the findings can
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be explained by a channel related to voters’ concerns about climate change.
Second, treatment intensity is often measured through self-reported experiences (Howe et al.,

2019). However, differences in self-reported data and true experiences may be systematically related
to other personal traits that determine the outcomes of interest, complicating the interpretation of
the results. In the present study, we employ detailed, objectively, and consistently measured data
on flood-related outcomes as our measures of treatment intensity, using satellite-based data on the
number of buildings damaged and the area flooded in a given locality. A comparison to parallel work
by Hilbig and Riaz (2021), who also examine the voting effects from the 2021 flood but with coarser
data, reveals that using high-resolution data to generate continuous, spatially disaggregated treatment
measures is central to identifying treatment effects.

Third, climate action-related outcomes are also frequently self-reported (e.g. Broomell et al., 2015;
Ogunbode et al., 2017). In contrast, we use a verifiable outcome, namely official vote shares, to
measure pro-environment action.

Fourth, analyses are typically based on cross-sectional data, which makes it difficult to deal with
unobserved variables, giving rise to concerns about spurious relationships. In this paper, we exploit
panel data involving four general election cycles, which allow us to implement a difference-in-differences
framework, which controls for location-specific fixed effects that may be correlated with flooding and
might at the same time explain pro-environmental voting.1

Finally, our data allow us to measure both the treatment and the outcome at geographically finely
disaggregated levels. Our analysis is at the municipality level (“Verbandsgemeinde”, which, at the
median, has about 12,000 eligible voters and covers 97 km2 in Rhineland-Palatinate, the state that
we focus on), which allows us to identify whether and how immediate the experience needs to be to
affect climate-related action.

We find that experiencing the flood first-hand within one’s municipality affects pro-environmental
voting in statistically significant, yet moderate ways. The results imply that going from no damage to
a municipality with the median share of damaged buildings (among non-zero damage municipalities)
leads to a 0.5 percentage points increase in the Greens’ vote share. These effects are limited to voters
that live close to the flooding. The analysis of effects on other parties is in line with what we find for
the Green party. In particular, flood experiences cause lower vote shares for the party that is arguably
the least associated with pro-environmental action, namely the AfD.

2 Background and Data

2.1 The flood in Germany in July 2021

The flood in July 2021 caused significant physical damage, injuries, and deaths in large parts of
Germany (see the map in Appendix D1). Two states were particularly strongly affected, namely
Rhineland-Palatinate and North Rhine-Westphalia. Out of 183 deaths directly associated with the
flood, 134 occurred in Rhineland-Palatinate and 48 in North Rhine-Westphalia, and Rhineland-
Palatinate also incurred the largest economic damage (BMF & BMI, 2021). Given the distribution of
destruction caused by the flood, we will focus our attention on Rhineland-Palatinate, but will show
robustness to including North Rhine-Westphalia.

1Baccini and Leemann (2021) and Hazlett and Mildenberger (2020) also employ panel data, considering several
environment-related ballots. General election voting results are arguably more comparable over time than heterogeneous
ballot measures.

3



A period of heavy rains, with a peak on July 14, caused a sudden increase in the water levels of
rivers in the region. Consider the example of the river Ahr, a left tributary of the river Rhine. While
the river’s watermark in the community of Altenahr is usually below 100 cm and was around 100 cm

early on July 14, the water level increased during July 14 to 575 cm. At that point, the building to
which the marker was attached was damaged, such that no further readings are available. According
to estimates, the water reached 1,000 cm in the early hours of July 15.2 Thus, the water level increased
by about nine meters within less than 24 hours (see Appendix Figure D2). Buildings, bridges, and
roads were inundated and damaged or destroyed. Limited official warnings contributed to the large
number of deaths that occurred in the region.

Almost immediately after the flood, the media as well as a large number of politicians connected
the flood to the broader discussion about climate change. Visits to the region by the leading candidates
for the Chancellorship contributed to making climate change’s possible role in the flood very salient.3

The increased interest in the topic is also evidenced by the Google Trends index for the search term
“Climate Change” (“Klimawandel ” in German), which spiked in the days immediately after the flood
on July 15 (see Appendix Figure D3).

2.2 Data

We obtained election outcomes for the Bundestag elections in 2009, 2013, 2017, and 2021 at the
municipality level. Voters cast a candidate-specific (Erststimme) and a party vote (Zweitstimme).
We analyze the latter as it determines the Bundestag ’s party composition.

Key to our analysis are high-resolution data on the extent and the building-level impact of the
flood that are provided by the European Commission’s COPERNICUS emergency management ser-
vice (CEMS).4 CEMS compiles geospatial data based on satellite and aerial imagery in cases of natural
disasters. Our data distinguishes between damaged buildings and affected buildings (possibly dam-
aged, damaged, or destroyed). Figure 1 illustrates the available detail, using the village Dernau. Red
dots mark affected buildings and the blue area indicates the extent of flooding.

Using these data, we calculate, for each community, the distance to the closest flooding and
the share of a community’s area that was flooded. Further, we merge information on buildings
from OpenStreetMap to calculate the shares of damaged and affected buildings for each community.
To match the spatial resolution of the election data, we aggregate these community-level measures
of flooding to the municipality level, using population-weighted averages. Tables A1- A4 provide
summary statistics.

2Personal communication with the State Environmental Office (Landesamt für Umwelt), Rhineland-Palatinate.
3See, for example, dpa (2021), Gude (2021), Kriener (2021), Lüdemann (2021), Pfeiffer (2021), and Reitz (2021).
4https://emergency.copernicus.eu/mapping/list-of-components/EMSR517
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(a) Full extent

(b) Zoomed in

Figure 1: Illustration of CEMS data around the village Dernau

Note: The maps depict the flooded area (in blue) and affected buildings (in red) for the community Dernau, which was
severely hit by the Ahr flooding. Source: OpenStreetMap, COPERNICUS emergency management service
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3 Research Design and Results

3.1 Research design

We estimate difference-in-difference models of the following form.

Ym,t = βDm,t + γm + γc(m),t + εm,t (1)

Ym,t is the vote share of the Green party in municipality m in election year t. The coefficient
of interest β captures the effect of flooding exposure Dm,t on Green party votes. Flooding exposure
Dm,t in 2021 is measured in several alternative ways, as indicated above. Flooding exposure is set
to zero for the years prior to 2021. The fixed municipality effect γm captures pre-2021 differences in
voting behavior between municipalities. Fixed effects γc(m),t allow time effects to vary at the county
(Landkreis) level. We cluster standard errors at the municipality level.
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Figure 2: Event study for the percentage of votes for the Green party

Note: Event studies for five different measures of flooding exposure in Rhineland-Palatinate. The coefficient for the
election year 2017 is set to zero. Error bars refer to 95% confidence intervals.
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A causal interpretation of β requires parallel trends in the absence of treatment. Event-study
plots depicted in Figure 2 show no evidence of pre-trends for any of the exposure variables considered,
lending support to this assumption and a causal interpretation of the estimates.

3.2 Results

We first study whether voters in Rhineland-Palatinate residing closer to the floods were more likely
to vote for the Greens in 2021. Columns (1) and (2) of Table 1 indeed show significant effects of
proximity of flooding on the Greens’ vote share. Column (3) implies that living within 10 and 20 km

of flooding still led to higher Green party support.5 Furthermore, controlling for spillovers in this way
almost doubles the estimated effect for voters living closer than 10 km from the floods (as it changes
the relevant comparison group). These effects are of substantial magnitude as 2.6 percentage points
represent more than 30% of the average Green party vote share, and more than 20% of the average
Green party vote share in 2021.

Table 1: Votes for the Green party

Percentage of votes for Green Party
(1) (2) (3) (4) (5) (6)

Log distance from flooding -1.06∗∗∗
(0.227)

0 to 10 km from flooding 1.40∗∗∗ 2.63∗∗∗
(0.322) (0.542)

10 to 20 km from flooding 1.42∗∗∗
(0.501)

Share of area flooded 22.2∗∗∗
(6.98)

Share of buildings affected 4.47∗∗
(2.07)

Share of buildings damaged 5.29∗∗
(2.63)

Dependent variable mean 8.518 8.518 8.518 8.518 8.518 8.518
Observations 564 564 564 564 564 564
Adjusted R2 0.9854 0.9848 0.9855 0.9833 0.9832 0.9832

Municipality fixed effects ✓ ✓ ✓ ✓ ✓ ✓
Year-County fixed effects ✓ ✓ ✓ ✓ ✓ ✓

Note: Regressions are weighted by the votes cast. Standard errors are in parentheses and
clustered at the municipality-level. ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01.

Distance to flooding is a coarse proxy of the extent of flooding and the actual damage. The CEMS
data allow us to quantify these underlying measures of interest directly. Column (4) shows that a
one percentage point increase in the share of area flooded led to a 0.22 percentage point increase in
Green party votes. Columns (5) and (6) use the building-level data on affected and visibly damaged
buildings. The (statistically significant) results suggest that moving from a not-affected municipality
to one that experienced median-level damage to buildings (the median damage share among affected
municipalities is 9%) increases the Greens’ vote share by about 0.48 percentage points, while going
from zero to the maximum damage share (27%), leads to a 1.44 percentage points increase.

Table 1 shows that municipalities with a centroid 10 to 20 km from the flooding also saw increases
in Green party support, yet those were smaller than municipalities closer to floods. To investigate
spillovers further, we select in Table 2 the subset of municipalities without any affected building. As
explanatory variables we consider shares of affected/damaged buildings in neighboring municipalities

5Using a 10-15km range gives very similar results.
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in buffers of 10 or 20 km around the municipality of interest. To facilitate a comparison of coefficients,
we normalize all explanatory variables, by dividing them by their respective standard deviation. We
find that flooding in neighboring municipalities also significantly increased voters’ party support in
municipalities that are not directly affected by the floods. Columns (2) and (4) show that these effects
drop substantially when the flood occurs more than 10 km away from a municipality’s borders.

Table 2: Votes for the Green party in municipalities without affected buildings (normalized explanatory
variables)

Percentage of votes for Green Party
(1) (2) (3) (4)

Normalized share of buildings affected 0–10 km 0.823∗∗ 0.776∗∗
(0.369) (0.361)

Normalized share of buildings affected 10–20 km 0.082
(0.148)

Normalized share of buildings damaged 0–10 km 0.814∗∗ 0.756∗∗
(0.394) (0.373)

Normalized share of buildings damaged 10–20 km 0.099
(0.147)

Dependent variable mean 8.507 8.507 8.507 8.507
Observations 536 536 536 536
Adjusted R2 0.9843 0.9842 0.9842 0.9842

Municipality fixed effects ✓ ✓ ✓ ✓
Year-County fixed effects ✓ ✓ ✓ ✓

Note: Estimation only based on municipalities without affected buildings. The explanatory vari-
ables referring to buildings within 0–10 km or 10–20 km are defined as follows: For each munici-
pality, we draw a buffer of 10 or 20 km around its outer boundaries. We then count the number
of buildings affected inside these buffers and divide them by the total number of buildings in the
respective buffers. Regressions are weighted by the votes cast. Standard errors are in parenthe-
ses and clustered at the municipality-level. ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01.

We repeat the analysis for different measures of flood exposure for all parties represented in the
German Bundestag. Results are shown in Appendix Table B1. The only significant results are for the
far-right AfD – which opposes climate protection measures – whose vote share fell substantially in
2021 in municipalities affected by flooding. This is consistent with voters across the political spectrum
moving towards parties more in support of climate actions.

Finally, Table 3 shows that our main results are robust to including North-Rhine Westphalia into
the analysis, both when using data from that state alone and when pooling Rhineland-Palatinate and
North-Rhine Westphalia.6

Our findings stand in contrast to results from a working paper by Hilbig and Riaz (2021) that was
written in parallel to our study and of which we became aware only after finishing our own empirical
analyses. That paper also considers the effects of the 2021 flood on, among others, Green party
voting. Yet, unlike in our study, these authors do not find effects on Green party vote shares. A major
difference to our study is their definition of treatment, which is defined at a larger administrative unit,
the county (Landkreis), and uses a much coarser, categorical treatment measure, with three categories.
We attribute the disagreement between our results mainly to these differences. In Appendix C, we
discuss methodological differences further and show results from several analyses that support our
assertion regarding the role of the definition of treatment. The comparison of these two sets of results
highlights the importance of the detail at which treatment is measured.

6Note that the effect of the share of buildings damaged cannot be determined, as that information is only available
for Rhineland-Palatinate.
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Table 3: Votes for the Green party in North Rhine-Westphalia and Rhineland-Palatinate

Percentage of votes for Green Party

NW NW and RP

(1) (2) (3) (4)

Share of area flooded 31.5∗∗ 26.7∗∗∗
(15.8) (8.52)

Share of buildings affected 1.56∗∗∗ 1.65∗∗∗
(0.446) (0.439)

Dependent variable mean 8.680 8.680 8.637 8.637
Observations 1,544 1,544 2,108 2,108
Adjusted R2 0.9877 0.9878 0.9869 0.9869

Municipality fixed effects ✓ ✓ ✓ ✓
Year-County fixed effects ✓ ✓ ✓ ✓

Note: NW refers to North Rhine-Westphalia and RP refers to
Rhineland-Palatinate. Regressions are weighted by the votes cast. Stan-
dard errors are in parentheses and clustered at the municipality-level.
∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01.

4 Conclusion

A large flood in 2021 in Germany caused politicians and the media to discuss intensively the connection
between this extreme weather event and climate change. Ten weeks later, a general election took place.
Using building-level data to measure flood exposure, and exploiting panel data covering four election
cycles to identify causal effects, we find that exposure to the flood caused a significant share of
individuals to vote for the pro-environmental Greens. Unlike in other situations in which researchers
study connections between extreme events and climate perceptions or climate action (including voting)
having to assume that individuals make the connection between the event and climate change, we
study a context in which the treatment (the flood) was closely tied to climate change by politicians
and the media, making the connection to climate change very salient. Taken together, our findings
strongly suggest that experiencing events that in the minds of voters are tied to climate change, affects
voters’ inclination to cast a pro-environmental vote. However, the difference between directly and not-
directly affected areas is modest in size, with a maximum effect size of about 1.4 percentage points in
the Greens’ vote share (when going from zero to the maximum share of damaged buildings). There
may be stronger effects that affect all voters to the same extent. Yet, identifying these is beyond what
studies of this kind can achieve. Further, whether effects are short-lived, persistent, or even increasing
over time, is an important area of future research.
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Online Appendix

A Summary Statistics

Table A1: Municipality-level election outcomes

N Mean St. Dev Min Pct(25) Pct(75) Max

Rhineland-Palatinate

Percentage of votes for
CDU 564 36.02 8.37 18.60 30.18 41.61 59.83
SPD 564 25.79 4.22 13.46 22.84 28.94 37.40
Green Party 564 8.52 3.04 3.33 6.41 10.05 27.50
FDP 564 11.30 4.39 3.42 7.67 14.24 23.02
Left Party 564 5.85 2.61 1.90 3.80 7.40 16.19
AfD 423 8.51 3.61 2.32 5.24 11.26 22.12

Turnout 564 75.66 4.97 57.10 72.40 79.41 86.80

North Rhine-Westphalia

Percentage of votes for
CDU 1544 37.47 8.55 18.63 31.21 43.31 64.63
SPD 1544 27.30 5.68 12.66 23.37 31.01 48.67
Green Party 1544 8.68 3.54 3.00 6.14 10.51 30.72
FDP 1544 11.58 4.41 2.79 8.80 14.29 25.44
Left Party 1544 5.29 1.99 1.27 3.69 6.56 12.81
AfD 1158 6.71 2.83 1.98 4.16 8.91 17.56

Turnout 1544 75.76 4.26 62.85 72.77 78.79 86.55

Note: Election outcomes for Bundestag elections in 2009, 2013, 2017, and 2021. The AfD
did not yet exist in 2009.

Table A2: Grouping of municipalities

Municipalities

Rhineland-Palatinate North Rhine-Westphalia

0 to 10 km from flooding 33 77
10 to 20 km from flooding 18 69
Any area flooded 20 38
Any building affected 7 27
Any building damaged 5 not reported

Total 141 386

Note: Distance indicators are derived at the municipality level based on
population-weighted averages of community-level distances.
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Table A3: Municipality-level flooding exposure

N Mean St. Dev Min Pct(95) Pct(99) Max Pct(50)|x > 0

Rhineland-Palatinate

Distance from flooding 141 51.825 41.315 0.509 118.376 126.832 132.269 47.509
Share of area flooded 141 0.002 0.009 0.000 0.006 0.046 0.079 0.004
Share of buildings affected 141 0.006 0.039 0.000 0.000 0.226 0.332 0.057
Share of buildings damaged 141 0.005 0.032 0.000 0.000 0.190 0.272 0.090

North Rhine-Westphalia

Distance from flooding 386 44.122 37.028 0.001 116.105 127.463 143.452 32.611
Share of area flooded 386 0.001 0.004 0.000 0.005 0.024 0.033 0.006
Share of buildings affected 386 0.016 0.100 0.000 0.000 0.643 0.889 0.012

Note: Distance is measured in km. All variables are calculated at the municipality level based on population-weighted
measures at the community level.

Table A4: Flooding damage by distance

Share of
buildings affected

Share of
buildings damaged

(Rhineland-Palatinate only)

Share of
area flooded

Any area
flooded

0 to 10 km from flooding 0.0592 0.0202 0.0052 0.5182
10 to 20 km from flooding 0.0039 0.0000 0.0000 0.0115

Note: Measures for buildings damaged based on Rhineland-Palatinate only. All other data based on
Rhineland-Palatinate and North-Rhine Westphalia. Distance indicators are derived at the municipality level
based on population-weighted averages of community-level distances.
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B Results for Other Major Parties

Table B1 shows results for the effect of flood exposure on vote shares for all parties represented in
the German Bundestag. Each coefficient refers to a separate regression of the vote share of the party
shown at the top of the table on the outcome shown in rows on the left of the table.

Table B1: Votes for other major parties

Percentage of votes for

CDU SPD FDP AfD Left
(1) (2) (3) (4) (5)

Share of area flooded 9.88 -1.21 -6.26 -23.4∗∗∗ 7.25
(12.0) (9.92) (3.88) (6.87) (5.09)

Share of buildings affected 2.24 -0.127 -1.36 -5.05∗∗∗ 1.30
(2.59) (2.26) (0.888) (1.68) (0.980)

Share of buildings damaged 2.79 -0.038 -1.69 -6.05∗∗∗ 1.60
(3.09) (2.73) (1.06) (2.06) (1.17)

Dependent variable mean 36.02 25.79 11.30 8.513 5.853
Observations 564 564 564 423 564

Municipality fixed effects ✓ ✓ ✓ ✓ ✓
Year-County fixed effects ✓ ✓ ✓ ✓ ✓

Note: Each coefficient refers to a separate regression. Regressions are weighted
by the votes cast. Standard errors are in parentheses and clustered at the
municipality-level. ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01.
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C Comparison with Hilbig and Riaz (2021)

In parallel work, (Hilbig & Riaz, 2021, HR hereafter) also examine how the 2021 floods in western
Germany affected Green party voting. Unlike in the present paper, HR do not find a statistically
significant effect of the flood on the Green vote share. Table C1 shows the two key regression results,
with all numbers taken directly from their paper (in Column (1), data from both of the most heavily
affected states, North Rhine-Westphalia and Rhineland-Palatinate, are pooled and all coefficients are
restricted to be the same across states; Column (2), allows the intercepts for these two states to be
different). In this section, we investigate the differences between results in HR and our results.

Table C1: Results taken from Table 1 of Hilbig and Riaz (2021)

∆Percentage of votes for
Green Party (2017–2021)

(1) (2)

Flooding: weakly affected 0.169 -0.166
(0.501) (0.351)

Flooding: highly affected 0.884 0.004
(0.539) (0.501)

Dependent variable mean 6.06 6.06
Observations 566 566
R2 0.024 0.353

State fixed effects ✓

Note: This table reproduces columns 1 and 2 of Table 1
from Hilbig and Riaz (2021). The indicators for strong
or weak flooding are determined at the county level and
taken from Schäfer et al. (2021). Standard errors are in
parentheses and clustered at the county-level. ∗p<0.1;
∗∗p<0.05; ∗∗∗p<0.01.

There are two main areas of methodological differences that may explain the differences in our
findings: First, to measure treatment, HR use data from a different source (Schäfer et al., 2021) than
ours (COPERNICUS emergency management service). The data used by HR is coarser, both in how
treatment intensity is measured as well as in the spatial aggregation. Specifically, their flooding data
is categorical, with three categories (not affected, weakly affected, highly affected), while our data
provide continuous measures of treatment intensity. Further, their treatment is defined at the county
level, while we use data at the municipality level, which is the administrative unit below the county.
Second, HR employ different econometric approaches than the present paper, in particular, they use
unweighted regressions and they use a different approach to handling fixed county effects.

To make sure we are starting from the same baseline setup, we first replicate HR’s approach in all
dimensions, i.e., we use their treatment data, namely the categorical treatment defined at the county-
level, and their econometric approach. The result of this replication is shown in Table C2, Columns
(1) and (2). We are able to replicate their results, both point estimates as well as standard errors,
up to a small quantitative difference, which we assume to be due to the approach taken to deal with
municipalities that merged over time. A small number of municipalities merged and we drop those
observations, which results in a difference of 16 (out of 566) observations between HR and our data.

To show how switching to our treatment data affects the results, we first present in Table C2,
Column (3), results from a specification in which all aspects of the econometric specification are the
same as in HR, where we only change the treatment definition from the categorical Schäfer et al.
(2021) data (defined at the county level) that HR use to our “share of buildings affected” data from
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Table C2: Comparing our econometric specification with Hilbig and Riaz (2021)

∆Percentage of votes
for Green Party

Percentage of votes
for Green Party

(1) (2) (3) (4) (5) (6) (7)

Flooding: weakly affected (county) 0.081 -0.198
(0.488) (0.362)

Flooding: highly affected (county) 0.729 -0.022
(0.529) (0.497)

Share of buildings affected (county) 1.65
(1.13)

Share of buildings affected (municipality) 1.58∗∗ 1.43∗∗∗ 1.69∗∗∗ 1.65∗∗∗
(0.674) (0.344) (0.257) (0.276)

Dependent variable mean 6.173 6.173 6.173 6.173 9.564 9.564 8.637
Observations 550 550 550 550 1,100 1,100 2,108
Adjusted R2 0.0146 0.3043 0.0006 0.0024 0.9509 0.9726 0.9869
State fixed effects ✓
Municipality fixed effects ✓ ✓ ✓
County-Year fixed effects ✓ ✓ ✓
Weights ✓ ✓

Note: The indicators for strong or weak flooding are determined at the county level and taken from Schäfer et al.
(2021). The shares of buildings affected are determined at the county or municipality level. Columns 6-7 weight ob-
servations by vote cast. Columns 1-6 are based on data from the election 2017 and 2021. Column 7 also considers the
elections in 2009 and 2013. Standard errors are in parentheses and clustered at the county-level. ∗p<0.1; ∗∗p<0.05;
∗∗∗p<0.01.

COPERNICUS (which we use in the main paper at the municipality level, but here aggregated to the
county level for this comparison). The point estimate in this setup is positive, yet insignificant.

Next, we use the full variation available in our treatment data. Column (4) shows results when
we use the share of buildings affected at the municipality level. The point estimate in column (4)
is similar to the one in column (3), but more precisely estimated and statistically significant. Thus,
switching from the county-level categorical data used in HR to the municipality-level data used in
our paper alone is enough to obtain results that suggest a statistically significant positive effect of
treatment on green vote share.

In Column (5), we switch from the first-difference specification to a two-year panel. The combina-
tion of municipality-level data and panel data allows us to control for municipality and county-year
fixed effects in this regression. The point estimate is again similar, but the use of the fixed effects
makes the estimate yet more precise.

Finally, the numbers of valid votes across municipalities ranges from 2,643 to 566,773. Therefore,
weighting by the underlying process governing the determination of vote shares, the vote cast, seems
essential. In Column (6), we weight all regression by the underlying process governing the determina-
tion of vote shares, namely the number of votes cast. This slightly increases the point estimate and
reduces the standard error further.

In the main part of the paper, we used data from four instead of two elections (starting in 2009
instead of 2017). Column (7) shows that including these additional data for municipalities for which
we observe four elections hardly changes the results.

For comparison with HR, the analysis above uses data from the two most affected states, Rhineland-
Palatinate and North Rhine-Westphalia. Unlike HR, our paper focuses mostly on the most heavily
affected state, Rhineland-Palatinate. In further analyses (results not shown here) we also consider
this state alone. We find that merely using our continuous treatment definition through the “share of
buildings affected” and otherwise using the specification of HR (county-level aggregation of the treat-
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ment variable, no use of weights) we obtain statistically significant results. Moving to the municipality
level, using municipality and county-year fixed effects and using weights reduces the point estimate
as well as the standard error.

In sum, our analyses show that the difference in how treatment is defined is the major driver
behind the differences between our results and HR’s results. Other aspects of the econometrics (e.g.,
weighting) contribute to the difference in results, but using the continuous and spatially more disag-
gregated treatment variable(s) alone lets us infer that experiencing the flood increased the green vote
share significantly in both states together and when considering the most heavily affected state alone.
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D Background

D.1 Spatial Distribution of Affected Counties

Figure D1: Official classification of affected counties by the federal government (Reproduction from
BMF & BMI, 2021)

Note: The figure shows all counties affected by the flooding according to the federal government. Source: BMF and
BMI (2021)
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D.2 High-water mark in Altenahr

Figure D2: High-water mark in Altenahr

Note: Official report of the high-water mark in Altenahr in centimeters. The measurement station was damaged
(“Pegel ausgefallen”) after recording 575 cm on July 15. Source: http://web.archive.org/web/20210715190806/https:
//www.hochwasser-rlp.de/karte/einzelpegel/flussgebiet/rhein/teilgebiet/mittelrhein/pegel/ALTENAHR

D.3 Linking the Flood to Climate Change

Figure D3: Google trend for the search term Climate Change (“Klimawandel”) in Germany around
July 15
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