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Abstract11

Sea-level rise caused by climate change poses enormous social and economic costs; yet, gov-12

ernments and coastal residents are still not taking the mitigation and adaptation steps necessary13

to protect their communities and property. In response, advocates have attempted to raise threat14

salience by disseminating maps of projected sea-level rise. We test the efficacy of this ubiquitous15

communication tool using a high spatial-resolution survey experiment that exposes households16

on either side of projected sea-level rise boundaries to individually-tailored risk maps. We find17

this common risk communication approach has the unintended consequence of reducing concern18

about future sea-level rise, even among households projected to experience flooding this century.19

By contrast, direct communications about impacts on traffic patterns increase concern about fu-20

ture climate impacts among coastal residents. Map-based risk information does increase support21

for collective spending on climate adaptation, but it does not increase individual intentions to22

contribute. Our results demonstrate the importance of empirically testing messaging campaigns23

for climate adaptation.24

Climate change-induced sea-level rise (SLR) poses an existential threat to coastal communities25

across the planet and is projected to affect hundreds of millions of people in coastal areas by 210026

(1; 2). Risks posed by SLR include erosion, contamination of fresh water, and flooding, but the27

most extreme impacts of SLR come during extreme weather events, when increased storm surge28

can cause severe flooding that undermines infrastructure within a matter of hours or even minutes29

in low-lying areas. The gradual effect that climate change will have on coastal sea levels and30

the infrequent nature of extreme storms, however, lead many individuals to underestimate the31

likelihood, severity, and consequences of this threat. In the United States, public concern about32

SLR remains low, even in shoreline communities, where climate-related risks are still understood33
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by many as spatially and psychologically distant (3; 4). Further, individual sea-level rise risk34

perceptions are often unrelated to either climate science acceptance (5; 6) or assessed flooding risks35

(7; 6). Even those who understand the risks of flooding believe government rather than individuals36

should be responsible for risk management and perceive themselves as being at low risk (8). While37

personal experience with storms and flooding events offers one potential proxy for the long-term38

welfare consequences of SLR, the effect of these experiences remains a topic of active debate. Some39

studies do find that experience affects climate attitudes and adaptation intentions (9; 10; 11; 12).40

However, other work finds that flood experiences have limited or no influence on climate attitudes41

or risk perceptions (13; 7). Despite these mixed results, it is clear that the framing of flood risk42

information can have a large effect on perceived risk (14).43

Government officials and climate advocates have sought to address the gap between public44

risk perceptions and long-term threats through communication campaigns that raise the salience45

of future sea-level rise threats. Often, this has involved providing residents with individualized46

information about local flooding through maps. Such maps typically provide a birds-eye view47

of projected flood zones that allow the identification of individual homes. These efforts presume48

that, even if climate hazards have not yet been realized, concrete information about future hazard49

impacts can increase public support for necessary mitigation policies and adaptation investments.50

By reducing the “psychological distance” of a threat by providing specific, personally relevant51

information on projected harms, risk communications might induce more “experiential” processing52

of information that is faster and potentially more powerful than “analytical” processing in risk53

assessment and decision-making (15). In practice, increased risk salience in the climate domain54

has, in some limited circumstances, induced pro-environment individual and political behaviors55

(16). Yet, these effects are modest and tend to be localized to immediately impacted communities.56

For instance, the effect of wildfire exposure on climate voting is limited to more Democratic areas57

becomes insignificant beyond 15 km from the wildfire boundary (17). Moreover, reducing the58

psychological distance of climate risks has variable effects. Distance-reducing interventions shift59

the cognitive and affective processes that individuals use to make sense of climate change - but in60

ways that can leave overall issue engagement unchanged (18; 19). Thus, the effects of efforts to61

increase the salience of climate risks remains, ultimately, an empirical question.62

In this article, we use two high spatial-resolution survey experiments to test the effect of a63
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common visual risk communication device on household sea-level rise concerns in four US coastal64

areas with significant SLR risk exposure (San Francisco Bay Area, CA; Palm Beach County, FL;65

Norfolk, VA; and Ocean County, NJ; see Materials and Methods for details on sampling strategy and66

experimental protocols). We use an address-level mail-to-web sampling approach that allows us to67

identify respondents in the immediate vicinity of projected SLR boundaries and present them with68

customized treatments that highlight SLR impacts centered directly on respondents’ own homes. In69

one experiment, we randomly assign all survey respondents to receive an individually tailored risk70

map (treatment condition) or no map (control condition). In a second experiment on our California71

sample only, we randomly assign individuals to receive information about the effect of SLR on future72

commute times in their neighborhood (treatment condition) or no commute information (control73

condition). By exploiting address-level differences in projected SLR exposure, we can distinguish74

between the effect of information in neighborhoods that are projected to be impacted by flooding75

in a changed future climate versus immediately adjacent unflooded neighborhoods. Our approach76

is an advance over existing research, which has relied on traditional survey providers that typically77

cannot provide geographic resolution below the zip code level. As a result, we are able to make78

comparisons across both our randomized information treatment and control groups, and across a79

geographic risk discontinuity (i.e., the flood zone boundary).80

Contrary to expectations that sea-level rise risk maps will promote public concern, we find81

evidence that SLR risk maps generally reduce concern about future risks. Surprisingly, SLR risk82

perceptions are lower even among households whose properties are projected to flood by 2100. In a83

second experiment, we randomly assigned one set of our respondents to receive information about84

projected commute time increases in their neighborhood as a result of SLR through 2100. Here, in85

contrast to our map experiment, we find that traffic impact messaging increased concern among all86

coastal residents.87

Our results highlight how untested climate communication tools can have unexpected effects88

that undermine advocates’ intentions. The results also speak to the urgent need to empirically test89

public climate communication campaigns to ensure that targeted interventions shape behavioral90

intentions and risk perceptions in intended ways.91
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Figure 1—Respondents believe sea-level rise is a threat to others, not themselves –
even when they live in a projected sea-level rise zone. Figure shows proportion of control
condition respondents who indicated concern for each reference group across all study sites (CA,
NJ, VA, FL). Respondents whose addresses are inside vs. outside projected sea-level rise zones
report statistically similar levels of personal and distant concern (SI Table A1).

We find that even the Americans who would be the most impacted by SLR have low levels of93

concern about this existential risk. Consistent with previous work (c.f. 3), even respondents whose94

properties are vulnerable to projected SLR believe that SLR is more a threat to other people than95

it is to themselves. Fig. 1 shows SLR concern among control respondents who were not treated96

with SLR maps in areas projected to flood by 2100 (left) and the adjacent areas that are not97

projected to flood by 2100 (right). Concern is increasing in both spatial (beyond one’s community)98

and temporal (future generations) distance. Despite these respondents living in locations that face99

significant SLR risk exposure, only about half of respondents believed that SLR posed a moderate100
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