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Abstract

Does climate change affect electoral outcomes? The tangible economic effects of climate
change, such as decreases in property values, tax and insurance increases, and income
fluctuations in the tourism and fishing industries, create a strong impetus for the vot-
ers in affected areas to support political parties that prioritize environmental issues.
With 40% of the population living in coastal counties, the US case allows for testing
whether the changing climate conditions translate into observable electoral outcomes.
This letter shows a gradual, yet growing, decrease in the Republican party’s vote share
in coastal counties in recent elections. Negligible prior to 2012, the difference in the
Republican vote share between coastal and non-coastal counties grew to as much as 10
percentage points in the 2016 and 2018 congressional and presidential elections.
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Introduction

Global climate change has reached unprecedented and possibly irreversible levels in recent
years, leading to tangible and observable outcomes, especially for the residents of coastal
areas. Sharp decreases in property values, coupled with tax and insurance hikes resulting
from changing flood zone designations (Layne 2019; [Lewis 2019; [Williams 2019), have much
more resonance with voters than seemingly abstract facts on melting glaciers and warming
oceans. Declining incomes in the travel, tourism, and fishing industries, caused by extreme
temperatures, droughts, and the changing migration of sealife (Vora 2018; [Fred 2019), spill
over well beyond these industries to nearby businesses in the form of decreasing sales and
asset values.

The case of the US provides great conditions for studying the electoral effects of these
changes. While 40% of the US population lives in coastal counties (NOAA 2017), cli-
mate change concerns are not reflected in the political platform of one of the two ma-
jor political parties. President Trump’s view of global warming as “a hoax” (cited in
Volodzkad2019) is in fact a rather accurate summary of the Republican party’s official position
(Republican Platform 2016; [Hayes 2000; [Batstrand 2015). If climate-related considerations
were ever decisive to voters in coastal communities, such trends should be evident in voting
outcomes in recent US presidential and congressional elections.

Climate change has traditionally ranked as a low priority issue in public opinion polls
(Egan and Mullin 2017). A possible explanation for this is that the implications of climate
change are not distributed equally. Rather, the most notable and obvious implications—
rising sea levels and changes to sea habitats—are evident along the coastline. While climate

change affects severe weather of all kinds, such as droughts, flooding, etc, in many parts

'The 2016 Republican platform downplays the issue, and questions the science behind it, whereas the
2012 platform contains a single reference to climate change, where it is used to critique President Obama’s
foreign policy position.



of the country, these events occur frequently enough that subtle changes go unnoticed or
are attributed to random fluctuations. Along shorelines and in areas dependent on coastal
ecosystems, however, the implications of climate change are increasingly clear.

As coastal communities are increasingly affected by climate change, they should be in-
creasingly likely to seek political redress. Political parties that challenge climate science,
de-emphasize climate issues, or oppose mitigating action should perform worse in coastal
communities. This effect, moreover, should increase over time, as the impact of climate
change becomes more direct. I test these hypotheses by modeling the two party vote share
of the Republican party in US counties for congressional and presidential elections. I find
that in coastal counties, the Republican vote share has been shrinking in recent elections,

reaching an about 10 percentage point decrease by 2016 and 2018.

Climate Change and Political Outcomes

Numerous studies show that political polarization is a driving factor for public opinion
gap in concerns about climate change, with political conservatives less likely to believe
that climate change is real or that the government should act to prevent it (Gubern [2013;
Nai, Schemeil and Marie 2017). A recent study by Pew found a 56 percentage point differ-
ence between the two major US parties regarding whether climate change is a major threat
(Poushter and Huang 2019). The relationship between partisanship and concern for climate
change is not just a US phenomenon; similar, albeit smaller, differences are found between
right- and left-leaning parties in Europe as well (Hornsey et al. 2016; [Poushter and Huang
2019).

The partisan gap in public opinion broadly reflects that in the positions of the political
parties. The US Republican party, for example, states in their official platform that “climate

change is far from this nation’s most pressing national security issue” (Republican Platform



2016, 20), questions the science behind climate concerns, rejects the agendas of both the
Kyoto Protocol and the Paris Agreement (22), and advocates for expanding extraction of
fossil fuels (19-20). Conversely, the US Democratic Party platform argues that “climate
change is an urgent threat and a defining challenge of our time” (Democratic Platform
2016, 24), explicitly calls for protecting communities from climate change (7), and endorses
the Paris Agreement (24). Though less dogmatic, conservative parties in Europe are also
more supportive of coal and petroleum production (Batstrand 2015) and adopt less pro-
environment positions than left-wing parties (Carter 2013). These differences affect policy
outcomes: for example, parties with pro-environment positions make greater progress in
achieving greenhouse emission targets (Jensen and Spoon 2011).

Partisanship is only one factor; susceptibility to the effects of climate change may also
lead to greater concern and political action. While [Friedman (2019) finds significant partisan
differences in assessments of both the risk posed by, and government responsibility to combat
climate change, climate concerns also appear to be related to personal experience. Several
studies find that local temperature affects public opinion both at the national- and state-
levels (Egan and Mullin 2012; Bergquist. and Warshaw 2019).

Previous studies also show that climate change preferences are location-dependent. Link-
ing survey and spatial data, Brody, Zahran and Vedlitz (2008) find that those living closer to
coasts—particularly those living within 1 mile of a coast—are more concerned with climate
change. Geographical characteristics have been linked with increased concern with climate
change outside of the US, as well. [Mildenberger et al. (2016) find that, in Canada, those in
urban areas are more likely to believe that climate change is due to human activity than
those in rural areas. |Linke et al! (2018) combine a survey experiment with respondents’
geographical data and find that, in developing countries, drought conditions are associated

with greater acceptance of violent attitudesH Stokes (2016) finds that voters living nearby

2The link between climate change and political violence is complex. Water scarcity is linked to militarized



wind energy projects are more likely to punish incumbents.

Constituencies whose well-being is most directly affected by climate-related issues should
also be the most likely to translate their preferences into observable political behavior. Faced
with the tangible and immediate economic implications of climate change, such as declining
property values (Layned 2019; Williams 2019), flood-related increases in insurance premiums
(Lewis 2019), and losses associated with disruptions to the tourism and fishing industries
(Vora 2018; [Free 12019), voters in coastal areas have a strong impetus to favor political
parties that treat climate change as a salient threat. These incentives should increase in
recent years, as climate change has had an increasingly direct impact in coastal areas. As
conservative parties tend to discount climate change as a political issue, I hypothesize that
their proportion of the vote share should be depressed in coastal areas and that this effect

should strengthen over time.

Research Design

I explore the relationship between coastal counties and Republican vote share in the most
recent US congressional and presidential elections using a cross-section time-series design,
where the unit of observation is the county-year. I measure the dependent variable in two
ways. First, I use the Republican share of the two-party vote in elections to the US House
of Representatives from 2006-2018 (7 elections). These data are obtained from (Leip 2019)
for 2006-2014 and (Chyzh and Urbatsch [2019) for 2016-2018. Second, I use the Repub-
lican share of the two-party vote in presidential elections from 2000-2016 (5 elections)
(MIT Election Data and Science Lab 2018). I exclude Alaska, as county-equivalent units

are not consistently defined, and county-years where elections were not contested, as some

conflict (Tir and Stinnett [2012; Lee and Mitchell12019), though other factors are likely to exacerbate or mit-
igate this risk (Salehyan 2008; [Hendrix and Salehyan 2012; [Nardulli, Peyton and Bajjalieh 2015; [Mach et all
2019).



states do not report these vote totals. The congressional elections sample consists of 19,754
observations, while the presidential elections sample consists of 15,196 observations.

My primary independent variable is whether a country is coastal. The National Oceanic
and Atmospheric Administration (NOAA) uses two measures for “coastal counties.” The
first is coastal watershed counties, which are defined as counties “where land use and water
quality changes most directly impact coastal ecosystems” (NOAA 2017, 1). This definition
is met if either “(1) at a minimum, 15 percent of the county’s total land area is located
within a coastal watershed or (2) a portion of or an entire county accounts for at least 15
percent of a coastal USGS 8-digit cataloging unit” (NOAA 2017, 1-2).

The second measure is coastal shoreline counties, which are counties “that are directly
adjacent to the open ocean, major estuaries, and the Great Lakes, which due to their prox-
imity to these waters, bear a great proportion of the full range of effects from coastal hazards
and host the majority of economic production associated with coastal and ocean resources”
(NOAAI 2017, 2). These are defined as counties “that (1) [have] a coastline bordering the
open ocean or Great Lakes coasts (or associated sheltered water bodies), or (2) [contain]
velocity zones (V-zones) or coastal high hazard areas” (NOAA 2017, 2).

The first of the two measures— Watershed—is broader, and the second—Coastal—is a
subset of the first. Approximately 21% of all US counties qualify as watershed, and 12% as
shoreline. 1 use each of these measures to account for the areas most clearly and directly
impacted by climate change.

I control for several socio-economic factors that are expected to impact vote choice: a
county’s percent of African American and other racial minorities, percent of Hispanic/Latinx
population, unemployment rate, urbanization, percent of population with a high school

degree or equivalent, percent with a Bachelor’s degree, and the state’s GDP. These data

3“V_zones are areas where wave heights more than 3 feet and/or high velocity water can cause structural
damage in a 100-year flood, a flood with a 1-percent chance of occurring or being exceeded in a given year”
(NOAAI20117, 2).



Table 1: Coastal Counties and Republican Vote Share

House Presidential

15} SE 15} SE 15} SE 15} SE
Watershed -0.041  (0.003) -0.034  (0.003)
Shoreline -0.048 (0.004) -0.037  (0.003)
Black, logged -0.037 (0.002) -0.038 (0.002) -0.043 (0.001) -0.044 (0.001)
Latinx, logged -0.006 (0.002) -0.007 (0.002) -0.015 (0.002) -0.016 (0.002)
Other, logged ~ -0.028 (0.002) -0.028 (0.002) -0.017 (0.002) -0.017 (0.002)
Unemployment -0.014 (0.001) -0.014 (0.001) -0.017 (0.001) -0.017 (0.001)
Urbanization -0.065 (0.004) -0.064 (0.004) -0.053 (0.003) -0.052 (0.003)
High-school 0.001 (0.001) 0.001 (0.001) -0.001 (0.001) -0.001 (0.001)
Bachelor’s -0.002 (0.001) -0.002 (0.001) -0.003 (0.001) -0.003 (0.000)
GDP, logged 0.056 (0.013) 0.056 (0.013) -0.047 (0.011) -0.047 (0.011)
Constant 0.590 (0.028) 0.587 (0.028) 0.565 (0.028) 0.562 (0.028)
Variance
State 0.012 0.012 0.014 0.014
Year 0.004 0.004 0.002 0.002
Residual 0.018 0.018 0.010 0.010
Observations 19754 19754 15196 15196
States 49 49 49 49
Years 7 7 5 5

Note: Dependent variable is Republican share of the two-party vote for a county. Pooled
US House elections for 2006-2018. Pooled US presidential elections for 2000-2016.

are obtained from the [US Census (2019), the [US Bureau of Economic Analysis (2019), and
the [US Department of Agriculture (2019). All independent variables are mean centered. I

estimate a multi-level ordinary least squares regression with counties nested within states

and election years (Gelman and Hill 2006).

Results

Table [ displays the results of the statistical analysis.
gressional elections sample, while models 3 and 4 report the presidential elections sample.

In models 1 and 3, coastal counties are measured using the Watershore variable and, in

Models 1 and 2 present the con-

models 2 and 4, they are measured using the Shoreline variable.



Consistent with my expectations, both measures for coastal counties are negative and
statistically significant for both congressional and presidential elections. The Republican
vote share in Watershed counties is about 4.1 percentage points lower in House elections,
and 3.4 percentage points lower in Presidential elections. The decrease in Republican vote
share is even lower in Shoreline counties: 4.8 percentage points in House elections and 3.7
percentage points in presidential electionSH Control variables behave largely act as expected.

Next, I investigate whether these effects have changed over time. As the issue of climate
change has become more salient, particularly in coastal counties where its effects have become
more pronounced, we would expect to see more dramatic shifts away from the Republican
party. To assess this, I re-estimate the models from Table [T, but with random coefficients for
the coastal parameters, allowing them to vary over time (Beck and Katz 2006, 191-192)

Figure [ displays the results of the random coefficient modelsH Figure [Ial presents the
coefficients for Watershed (black) and Shoreline (gray) for congressional elections, while
Figure [ID presents these same coefficients for presidential elections, respectively.

Figure [l shows that the negative effect of Watershed and Shoreline has strengthened
over time. While only one of the three House elections saw a negative effect for coastal
counties on Republican vote share, its magnitude increases sharply in the 2012 election and
steadily afterward. Substantively, by the 2018 midterms, the Republican vote share in House
elections was 9.3 percentage points lower in Watershed counties and 10.4 percentage points
lower in Shoreline counties, holding all other factors at their means. A similar dynamic is
observed in presidential elections. While coastal counties consistently had a negative effect
on the Republican vote share, the effect began to shift from marginal in the early aughts,

increased slightly during 2008 and 2012 elections, and further in the mid-2010s. In the 2016

4The results are almost identical when using state and year fixed effects. See online appendix.

5A benefit of the multi-level modeling approach is that it easy accommodates time-varying parameters
(Gelman and Hill 2006, 254-275). For an example of a similar modeling approach, see [Nieman and Thies
(2019).

6A table with the full results is available in Table Plin the online appendix.



Figure 1: Coastal Counties and Republican Vote Share, Time-varying Effects.
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Note: Subfigure (a) reports the coefficient of Watershed (black) and Shoreline (gray) for the
Republican share of the two-party US House vote, while subfigure (b) reports the same co-
efficients for the Republican share of the two-party US Presidential vote. Estimated random
coefficients from Table

presidential election, the Republican vote share was 8.4 percentage points lower in Watershed

counties and 8.6 percentage points lower in Shoreline counties, all else equal.

Conclusion

As the consequences of climate change become more evident, so too do its political ef-
fects. While media coverage of climate change often separates the discussion of impacts
and political action (Hart and Feldman 2014), this distinction becomes less meaningful as
individuals increasingly experience climate change impacts first-hand. Currently, only po-
litically sophisticated voters are able to reconcile their environmental and economic values
(Kellstedt et al.2017), but as the economic costs of climate change become increasingly clear

(Burke, Hsiang and Miguel 2015), a broader range of votes are likely to link the environment



to their economic well-being.

A convergence of environmental and economic values may also counteract the partisan
divide in climate change beliefs. While many view the partisan divide with pessimism (e.g.,
Guber 2013; Zhou 2016), others argue that it stems from an effort to form accurate beliefs
with variation in what evidence is credible (Druckman and McGrath 2019). If the latter is
true, individuals in areas that see tangible impacts from climate change will update their
beliefs accordingly and vote for political parties that reflect those beliefs. Such changing
policy issue concerns are likely to filter upwards to political parties (Spoon and Kliiver 2014).

This research note provides some evidence for the latter perspective. Namely, climate
change impacts electoral outcomes. In areas that observe clear, tangible effects from climate
change, such as coastal counties in the US, political parties that downplay climate change as a
political issue see decreases in their vote share. While there are still considerable constraints

facing policy action to combat climate change, these results offer some limited optimism.
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Online Appendix

This appendix contains several additional models. First, I report the full estimated model
used to construct Figure [I] in Table Pl Next, Table [ shows that the main table in the
manuscript is robust to modeling fixed effects. Finally, Table [l repeats this robustness check
with the random coefficient model; here, election year fixed effects are interacted with the

independent variable.
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Table 2: Coastal Counties and Republican Vote Share, Time-varying Effects

House Presidential

B SE 6] SE 6] SE 6] SE
Watershed 2000 -0.015 (0.005)
Shoreline 2000 -0.017  (0.006)
Watershed 2004 -0.013  (0.005)
Shoreline 2004 -0.018 (0.006)
Watershed 2006  0.003 (0.007)
Shoreline 2006 -0.010  (0.008)
Watershed 2008 -0.025  (0.007) 20.020  (0.005)
Shoreline 2008 -0.027  (0.008) -0.026 (0.006)
Watershed 2010  0.001  (0.006)
Shoreline 2010 -0.006  (0.008)
Watershed 2012 -0.038 (0.007) -0.033  (0.005)
Shoreline 2012 L0.041  (0.008) 20.036  (0.006)
Watershed 2014 -0.048 (0.007)
Shoreline 2014 -0.056  (0.008)
Watershed 2016 -0.084 (0.007) -0.084  (0.005)
Shoreline 2016 20.085  (0.008) -0.086  (0.006)
Watershed 2018 -0.093 (0.006)
Shoreline 2018 -0.104  (0.008)
Black, logged  -0.036 (0.002) -0.038 (0.002) -0.042 (0.001) -0.044 (0.001)
Latinx, logged ~ -0.006 (0.002) -0.007 (0.002) -0.015 (0.002) -0.016 (0.002)
Other, logged -0.030 (0.002) -0.028 (0.002) -0.019 (0.002) -0.018 (0.002)
Unemployment  -0.015  (0.001) -0.015 (0.001) -0.018 (0.001) -0.018 (0.001)
Urbanization  -0.057 (0.004) -0.057 (0.004) -0.047 (0.003) -0.047 (0.003)
High-school 0.001 (0.001) 0.001 (0.001) -0.001 (0.001) -0.001 (0.001)
Bachelor’s -0.002 (0.001) -0.002 (0.001) -0.003 (0.001) -0.003 (0.001)
GDP, logged 0.051 (0.012) 0.054 (0.013) -0.058 (0.011) -0.053 (0.011)
Constant 0.589 (0.028) 0.586 (0.028) 0.561 (0.029) 0.560 (0.028)
Variance
State 0.011 0.012 0.015 0.015
Year 0.004 0.004 0.002 0.002
Residual 0.018 0.018 0.010 0.010
Observations 19754 19754 15196 15196
States 49 49 49 49
Years 7 7 5 5

Note: Dependent variable is Republican share of the two-party vote for a county. Pooled
US House elections for 2006-2018. Pooled US presidential elections for 2000-2016.
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Table 3: Coastal Counties and Republican Vote Share, State and Year Fixed Effects

House Presidential

15} SE 15} SE 15} SE 15} SE
Watershed -0.040 (0.003) -0.034  (0.003)
Shoreline -0.047 (0.004) -0.037  (0.003)
Black, logged -0.037 (0.002) -0.038 (0.002) -0.044 (0.001) -0.045 (0.001)
Latinx, logged -0.006 (0.002) -0.007 (0.002) -0.015 (0.002) -0.016 (0.002)
Other, logged ~ -0.028 (0.002) -0.028 (0.002) -0.016 (0.002) -0.016 (0.002)
Unemployment -0.014 (0.001) -0.014 (0.001) -0.018 (0.001) -0.018 (0.001)
Urbanization -0.065 (0.004) -0.064 (0.004) -0.053 (0.003) -0.052 (0.003)
High-school 0.001 (0.001) 0.001 (0.001) -0.001 (0.001) -0.001 (0.001)
Bachelor’s -0.002 (0.001) -0.002 (0.001) -0.003 (0.001) -0.003 (0.001)
GDP, logged 0.104 (0.023) 0.105 (0.023) -0.105 (0.015) -0.105 (0.015)
Constant 0.657 (0.013) 0.655 (0.013) 0.582 (0.013) 0.579 (0.013)
Observations 19754 19754 15196 15196

Note: Dependent variable is Republican share of the two-party vote for a county. Pooled
US House elections for 2006-2018. Pooled US presidential elections for 2000-2016. State
and year fixed effects are not reported.
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Table 4: Coastal Counties and Republican Vote Share, State and Year Fixed Effects with

Time-varying Effects

House Presidential

B SE B SE o) SE B SE
Watershed 2000 -0.013  (0.005)
Shoreline 2000 -0.016  (0.006)
Watershed 2004 -0.011  (0.005)
Shoreline 2004 -0.017  (0.006)
Watershed 2006 0.003  (0.007)
Shoreline 2006 0.011 (0.008)
Watershed 2008 -0.024  (0.007) 20.020  (0.005)
Shoreline 2008 20.026 (0.008) 20.027  (0.006)
Watershed 2010  0.001 (0.006)
Shoreline 2010 -0.006  (0.008)
Watershed 2012 -0.037  (0.007) 20.035  (0.005)
Shoreline 2012 -0.040  (0.008) -0.037  (0.006)
Watershed 2014 -0.046 (0.007)
Shoreline 2014 -0.054  (0.008)
Watershed 2016 -0.083  (0.007) 20.084  (0.005)
Shoreline 2016 .0.084  (0.008) -0.086  (0.006)
Watershed 2018 -0.092 (0.007)
Shoreline 2018 -0.103  (0.008)
Black, logged -0.036 (0.002) -0.038 (0.002) -0.043 (0.001) -0.044 (0.001)
Latinx, logged  -0.006 (0.002) -0.007 (0.002) -0.015 (0.002) -0.016 (0.002)
Other, logged ~ -0.030 (0.002) -0.029 (0.002) -0.018 (0.002) -0.016 (0.002)
Unemployment  -0.015  (0.001) -0.015 (0.002) -0.018 (0.001) -0.018 (0.001)
Urbanization  -0.057 (0.004) -0.057 (0.004) -0.046 (0.003) -0.047 (0.003)
High-school 0.001 (0.001) 0.001 (0.001) -0.001 (0.001) -0.001 (0.001)
Bachelor’s -0.002 (0.001) -0.002 (0.001) -0.003 (0.001) -0.003 (0.001)
GDP, logged 0088 (0.023) 0.098 (0.023) -0.119 (0.015) -.112 (0.015)
Constant 0.643 (0.013) 0.649 (0.013) 0568 (0.013) 0.572 (0.013)
Observations 19754 19754 15196 15196

Note: Dependent variable is Republican share of the two-party vote for a county. Pooled
US House elections for 2006-2018. Pooled US presidential elections for 2000-2016. State
and year fixed effects are not reported.
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