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Abstract

Adapting to climate change will require people to make measured decisions, informed by the science
relevant to those choices. Communicating that science is complicated by the politicization of the topic.
In two studies, we ask how political cues, designed to evoke individuals’ sense of identity as believers or
nonbelievers in global warming, affect a hypothetical decision: buying a home vulnerable to coastal
flooding exacerbated by global warming using the Zillow" real estate website. In both studies, we
manipulate participants’ frame of reference by focusing them on risks due to ‘elevation’, ‘global
warming’, or both, or mentioning neither. We also examine how immersion in practical details affects
the power of these cues by manipulating whether participants have access to Risk Finder (http://
sealevel.climatecentral.org), an interactive decision aid. Study 1 asks about global warming beliefs
after their decision; Study 2 asks beforehand. Both find that immersion in practical information, using
Risk Finder, overrode political identity cues. When framed in terms of both elevation and global
warming and without explicit expression of global warming beliefs (Study 1), participants’ responses
reflected their beliefs. The results suggest that communications should acknowledge political
differences and then focus on practical decisions and the science that can inform them.

1. Introduction

Evidence of a changing climate is all around us. It is
seen in systemic changes, such as sea-level rise, melting
icecaps, and higher global mean temperatures [1], as
well as in episodic events 2, 3]. In the first few months
of 2014 alone, the United States experienced unusual
cold in the Midwest, heavy snowfall on the East Coast,
and severe drought on the West Coast [4]. Such
extreme events are predicted to become more frequent
[5-8], with implications for decisions made by busi-
nesses (e.g., which crops to grow), governments (e.g.,
what infrastructure to build), and individuals (e.g.,
where to live). As with any topic, translating scientific
knowledge into useful terms requires identifying the
information most critical to decision makers and then
communicating it in comprehensible terms [9, 10].
Communication about climate change faces the
additional challenge of overcoming the topic’s poli-
tical [11],

polarization with personal values,

ideological orientations, and social identity seemingly
acting as ‘perceptual screens’, leading people to inter-
pret messages in ways that reinforce their existing
views and allegiances [12—-15], particularly for those
with strong beliefs about global warming [16, 17], or
triggering heuristics leading to biased inferences.
Many psychological processes could contribute to
such biased information processing. Some, such as
confirmation bias, occur with the mere existence of
beliefs and influence reasoning without awareness
[18]. Others arise from motivated reasoning, invoked
more or less consciously to defend desired beliefs and
produce behavior consistent with personal values [19—
22]. For example, Costa and Kahn (2013) found that
providing households with feedback about their own
and their neighbor’s electricity use was much more
effective in reducing energy consumption among lib-
erals (registered as Democrats, Greens, or Peace and
Freedom) than among conservatives (registered as
Republicans) [23]. Indeed, for unknown reasons,

©2015IOP Publishing Ltd
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conservatives who did not get their electricity from
renewable resources and did not donate to environ-
mental groups increased their energy consumption by
1%, a result interpreted by the authors as their con-
suming more to act in accordance with their political
identity [24]. Other results find that the choice of
term, ‘global warming’ or ‘climate change’, can evoke
different responses [25].

In two studies, we examine how two manipula-
tions, designed to heighten the salience of political
identity related to global warming, affect responses to
a realistic (although still hypothetical) decision: buy-
ing a home in an area subject to storm surges, poten-
tially affected by sea-level rise. Both manipulations
were designed to evoke the sense of identity that can
affect information processing [26, 27].

Our task asks participants to use Zillow", a US real
estate listing service, to choose a prospective home in
Savannah, GA, and then describe it in terms of its loca-
tion and price, and their reasons for selecting it. They
then evaluate the home in terms of several risk-related
concerns, including ones relevant to climate change.

One manipulation of political identity varies how
the task is framed, by presenting either (i) no addi-
tional information suggesting how to approach it (no
cue); (ii) information about elevations above sea level
in the region (elevation), depicted on the Zillow” map;
(iii) a paragraph on global warming; or (iv) both kinds
of information (elevation + global warming). ‘No cue’
should evoke neither practical concerns nor political
identity, beyond what would occur to participants
naturally. The ‘elevation’ information should evoke
practical concern for all respondents. The ‘global
warming information should evoke political identity
for both believers and nonbelievers in global warming;
it should have practical value for believers, but not for
nonbelievers. The combined information (‘eleva-
tion + global warming’) should evoke both practical
concerns and political identify for believers, hence
have additive impact, but evoke conflicting responses
for nonbelievers.

The second manipulation varies whether partici-
pants self-identify as believers or nonbelievers in glo-
bal warming, prior to completing the task (in Study
2) or afterward (in Study 1). The research literature
offers conflicting predictions regarding the effects of
prior self-identification. On the one hand, partici-
pants may feel pressure to make decisions consistent
with that expressed identify. On the other hand, self-
affirmation theory [28] holds that allowing people to
affirm their identity makes them more receptive to
messages that might otherwise threaten it [29-32],
thereby diminishing its role in their judgments. We
predict that, with these practical decisions, made in
private, the latter processes dominate. That is, parti-
cipants express their identity, and then get on with
the tasks, reducing differences between believers and
nonbelievers.

G Wong-Parodi and B Fischhoff

In addition to manipulating political identify, we
also manipulate how deeply participants can immerse
themselves in the practical details of their task, pre-
dicting that deeper immersion will reduce identity
effects. Specifically, we offer half of the participants the
use of Risk Finder, an interactive decision aid (http://
sealevel.climatecentral.org) showing flood risk and
associated impacts for Savannah, GA. We expect these
practical details to make coastal flooding risks more
real and relevant, reducing participants’ psychological
distance from the task. That engagement should lead
to deeper processing, which reduces, in turn, the role
of political identity [33-37]. If involvement with a
practical task can, indeed, overcome the effects of poli-
tical identity, then the rancor of debates over the exis-
tence of global warming might subside when people
make such decisions related to its potential impacts
(unless, of course, those decisions become arenas for
political fights that make the details irrelevant).

Thus, in Study 1, participants self-identify as
believers or nonbelievers in global warming after they
complete tasks related to purchasing a home facing
risks related to global warming. We predict that these
participants’ political identity will express itself in the
following ways with the four frames: (1) with ‘no cue’
and ‘elevation’, two conditions making no reference to
global warming, believers and nonbelievers will
respond similarly (with both seeing greater risk with
‘elevation’). (2) With the ‘global warming’ frame,
believers will see greater risk than will nonbelievers.
(3) The combined frame (‘elevation + global warm-
ing’) will elicit risk-related concerns for believers, and
conflicting responses for nonbelievers. In Study 2, par-
ticipants self-identify before completing these tasks.
We predict that allowing these participants to express
their identity will free them to focus on the practical
decisions, reducing differences between believers and
nonbelievers. Finally, we predict that (in both studies)
using Risk Finder will eliminate differences between
believers and nonbelievers, by immersing them in
practical details of their task. Throughout, we seek to
make the task as realistic as possible, while still recog-
nizing its hypothetical nature.

2. Study 1—global warming question after
tasks

2.1.Methods

2.1.1. Experimental procedures

After a brief introduction, informed consent, and
screening for age (>18) and for not currently living in
Georgia, all participants were asked to imagine moving
with their family to Savannah, GA. To enhance
personal relevance [34], participants were told to
imagine that their family wants to buy a ‘single-family
home’ with ‘no plans to move ever again’. They then
saw a Zillow” map (figure 1) with current real estate
listings in Savannah, and chose a home that would be
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Figure 1. The Zillow” map of homes for sale in Savannah, GA that participants used for Study 1 and Study 2 is on the left. We
embedded this map in our studies with permission from Zillow” (www.zillow.com). The code that we used can be found in
supplemental material, available at stacks.iop.org/ERL/10/034004/mmedia. The elevation map that participants used for both Study 1
and Study 2 is on the right. This map was created using the Georgia Flood Mapping Assessment & Planning (MAP.) tool from
Georgia’s Department of Natural Resources: Environmental Protection Division (www.georgidfirm.com).

best for their family. After selecting it, they reported its
address, list price, and answered the open-ended
questions, ‘In a few sentences, tell us what you’d like to
know about Savannah that would help you decide if
you want to buy this home” and ‘What other expenses
would you consider in buying this home?” Next,
participants were asked, ‘If you were, in fact, moving
to Savannah and you had the money, would you buy
thishome?’ (1 =Yes, 2=No).

Participants were then randomly assigned to one
of eight conditions, with Framing and Aid as crossed
factors. The four levels of Framing were:

(1) no cue: participants went directly to the response
measures (described below).

(ii) Elevation: participants were shown an elevation
map of Savannah, where they read, ‘Look where
your home is on the Zillow” map. Now, find your
home on the elevation map below. Places on the
map in blue mean that the land is at low elevation.
Take a minute to study the two maps’. (figure 1).

(iii) Global Warming: participants read, ‘The best
scientific knowledge suggests that sea level is rising
in Savannah. Sea level has been rising for as long as
scientists have been able to measure it accurately.
The more that sea level rises, the more coastal

? A search revealed the following percentages of Study 1 participants
spontaneously mentioning each of these terms: ‘climate change’ or
‘global warming’ (0%), ‘flood’ or ‘flooding’ (1.8%), ‘flood insur-
ance’ (1.1%), ‘sea-level rise’ (0.1%). A search revealed the following
percentages of Study 2 participants spontaneously mentioning each
of these terms: ‘climate change’ or ‘global warming’ (0.2%), ‘flood’
or ‘flooding’ (2.2%), ‘flood insurance’ (1%), ‘sea-level rise’ (0%).

floods increase. Global warming contributes to sea
level rise by melting glaciers and ice sheets into the
oceans. It also heats ocean water, causing it to
expand’.

(iv) Elevation+Global Warming: participants
received both frames.

Note that, in addition to providing the political cue
of global warming, frames (iii) and (iv) also had prac-
tical value, providing information relevant for deci-
sion making, and engaged participants further
with the task.

The two levels of Aid were:

(v) without Risk Finder: participants searched the
Zillow” map on their own.

(vi) With Risk Finder: participants used a mock-up
of the surging seas ‘Risk Finder’ tool (figure 2)
(http://sealevel.climatecentral.org) to manipulate
flood height between 0 and 10 + feet, allowing them
to see predictions of the corresponding (a) chances
of such a flood ‘between today and 2050’, (b) map
of land under water, (c) percentage of land under
water, and (d) percentage of people, schools,
homes, road miles, power plants, and sewage plants
affected in Savannah, GA. They were then
instructed to ‘take a few minutes to learn about
flooding risk for the area’.

Finally, participants completed the response mea-
sures and answered demographic questions. Figure 3
summarizes the study design.
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County will be under water.
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‘ B Land lower than 1R
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10 ft

1ft

Figure 2. The interactive coastal flooding risk tool for Savannah, GA that participants used in both Study 1 and Study 2. The data were
adapted from those for Kings County, NY, for which the most complete analyses were then available. The tool was developed for
usability testing purposes for Climate Central’s Surging Seas Risk Finder (http://sealevel.climatecentral.org). It can be accessed at
http://wpweb2.tepper.cmu.edu/energy-behavior/c.c._studies/Study4al_v3/c.c._4al_2050_GA_8518750.html.

These are the people and some structures below 1 foot in

Chatham County.

6% 2% 7%
of the of schools of the
people homes
2% 0% 14%
of road of power of sewage
miles plants plants

2.1.2. Measures

2.1.2.1. Dependent variables

Participants answered the open-ended question,
‘Assume that you were going to buy the home that you
chose earlier. If you had to guess, what do you think
that annual flood insurance is for the home?” They
then rated their agreement (1 = very unlikely, 7 = very
likely) with the following statements: ‘How likely is it
that you would still buy the home if you had to pay that
much for flood insurance?” (buying with insurance);
‘How likely is it that you would still buy the home if
flood insurance were not available?’ (buying without
insurance); and ‘How likely is it that you would still
move to Savannah if flood insurance were not
available?” (moving without insurance). We combined
the three statements into an index (Cronbach’s
a=0.79), which was reverse coded to create the
dependent variable (a) overall perceived risk. We
computed the difference between buying with insur-
ance and buying without insurance in order to create a
second dependent variable, (b) sensitivity to insurance
availability, with a positive score indicating greater
willingness to buy the home when insurance was

available. As a manipulation check for how well
participants understood the task, we examined
whether they reported being more likely to buy a home
when insurance was available, compared to when it
was not.

2.1.2.2. Belief about global warming

We used one question from Maibach, Roser-Renouf &
Leiserowitz’s (2009) Six Americas survey to assess
beliefs about global warming [38]. Participants read,
‘Recently you may have noticed that global warming
has been getting some attention in the news. Global
warming refers to the idea that the world’s average
temperature has been increasing over the past 150
years, may be increasing more in the future, and that
the world’s climate may change as a result’. They were
then asked, ‘What do you think? Do you think that
global warming is happening?’ (1=Yes, 2=No, 3=1
don’t know) and then, if they answered ‘Yes’ or ‘No’,
to indicate their level of certainty on a scale anchored
at 1 =...and 'm extremely sure, 4 = ...but 'm not at
all sure. These questions appeared at the end of the
study. Participants who answered ‘I don’t know’ were
excluded from the study.

4
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Study 1

No priming of global warming beliefs

1. Task introduction and assignment
Purchasing a home in Savannah, GA

Random assignment to Frame factor

Global

Warming L2 G

None Elevation

Random assignment to Aid factor

With Risk Without
Finder Risk Finder

3. Perform decision making task

Choose home using Zillow®
Answer questions about chosen home

4. Risk-related measures

Purchase home with flood insurance?
Purchase home without flood insurance?
Move without flood insurance?

Global warming belief
Is global warming happening?
Confidence assessment

5. Demographics

Figure 3. Schematic of the study design. Study 2 directly primes political identity with respect to global warming prior to the task,
whereas Study 1 elicits political identity afterward. Both studies manipulate that priming indirectly through task framing.

Study 2

Priming of global warming beliefs

1. Task introduction and assignment
Purchasing a home in Savannah, GA

Global warming belief
Is global warming happening?
Confidence assessment
Explanation of belief

Random assignment to Frame factor

Global

+
Warming L

None Elevation

Random assignment to Aid factor

With Risk Without
Finder Risk Finder

3. Perform decision making task
Choose home using Zillow®
Answer questions about chosen home

4. Risk-related measures

Purchase home with flood insurance?
Purchase home without flood insurance?
Move without flood insurance?

5. Demographics

2.1.3. Participants

We recruited 1383 participants through an advertise-
ment at Amazon’s Mechanical Turk (MTurk), an
online recruiting service [39]. Comparisons of beha-
vioral experiments using MTurk and other recruit-
ment methods have found few differences [40]. A
power analysis using G*Power [41] indicated a total
sample of 357 for a small effect size (> =0.03) with
80% power, for ANOVA (fixed effects, main effects,
and interactions) with alpha at 0.05. We decided to
recruit approximately four times that number of
participants in order to obtain enough nonbelievers,
based on their (minority) prevalence in national
polls [42].

Participants’ self-reported mean age was 30.8
(SD =10.5), with 45.8% female, 76.5% White or Cau-
casian, 49.0% having at least a bachelor’s degree and
43.8% having household income of at least $51K. In

terms of party affiliation, 46.4% reported being
Democrats, 34.1% Independents, 12.8% Republicans
and 6.7% Other or Prefer not to answer. Nearly one-
third reported having lived near the coast (31.1%),
86.6% of whom reported being familiar with it. Most
had vacationed along the coast (81.4%). More than
one-third had experienced a hurricane (38.4%), and
most (58.4%) had experienced a flood or knew some-
one who had. Those who answered ‘yes’ to the ques-
tion, ‘Do you think that global warming is
happening?’, were treated as ‘believers’ (n=1212);
those who answered ‘no’ were treated as ‘nonbelievers’
(n=171). Nonbelievers were significantly more con-
fident in their positions than were the believers,
(M=2.16 versus 1.97) p<0.001, on the 1-4 con-
fidence scale. Believers (85.4%) were significantly
more likely to be Democrats than were nonbelievers
(23.4%),)(2(1,N= 818) =189.18,p < 0.001.
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Table 1. ANOVAs with factors of Belief (believer versus non-
believer), Framing (no cue, elevation, global warming, or eleva-
tion + global warming), and Aid (without Risk Finder versus with

Risk Finder).
Dependent variables
(b) Insurance

Source (a) Overall risk availability
No priming

(Study 1)
Main effects
Belief (B) F=1.68,°=0.02 F=0.21,7°=0.00
Frame (F) F=2.09,4°=0.01 F=0.75,7°=0.00
Aid (A) F=7.88,7°=0.01*  F=0.054>=0.00

Interaction effects
BXF

F=2.71,1°=0.01*

F=1.69,7°=0.00

BXA F=1.62,7°=0.00 F=2.32,7°=0.00

FXA F=3554°=0.01* F=2.99,7=0.01*

BXFXA F=1.48,7°=0.00 F=0.11,4°=0.00

Priming (Study 2)

Main effects

Belief (B) F=3.51,4°=0.01 F=0.05,5°=0.00

Frame (F) F=1.45,7°=0.02 F=0.91,7°=0.01

Aid (A) F=15.01, F=5.06,5°=0.02*
7’ =0.05%

Interaction effects

BXF F=0.16,°=0.00 F=1.04,7°=0.01
BXA F=0.46,1° =0.00 F=0.22,7°=0.00
FXA F=2.69,1°=0.03*  F=2.17,1°=0.01
BXFXA F=0.74,7°=0.01 F=1.24,7°=0.01

Note. The ANOVAs for the dependent variables controlled for the
list price of the home (as found on Zillow"), participants’ estimates
for the cost of flood insurance, and whether participants said that
they would buy the chosen home. F-values with * are significant
atp<0.05.

2.2.Results

2.2.1. Analysis plan

For each dependent variable, we conducted separate
Analyses of Variance (ANOVA) examining the effects
of Framing (no cue, elevation, global warming, eleva-
tion + global warming), Aid (with or without Risk
Finder) and Belief (believer or nonbeliever). The
dependent variables were (a) overall perceived risk
and (b) sensitivity to insurance availability. Partici-
pants’ willingness to buy the home that they had
selected (if they were moving to Savannah and had the
money) and estimates of flood insurance cost (as a
proxy for perceived elevation) did not differ by
experimental condition (H(7)=8.19, p=0.32; F
(71 320) =.77, p=0.62, respectively), consistent with
successful randomization.

2.2.2. Manipulation check

A paired-sample t-test found that participants were
much more willing to buy a home when insurance was
available (M =4.33, SD =1.70) than when it was not
(M=2.99,SD=1.79), t(1383) = 26.30, p < 0.001, 95%
CI of the difference [1.24, 1.44], indicating an under-
standing of the task.

G Wong-Parodi and B Fischhoff

2.2.3. Analyses

As shown in table 1, neither Belief nor Framing had a
main effect for either dependent variable. However,
Aid did for perceived overall risk: participants who
used Risk Finder saw greater risk, as expressed in being
less willing to move to Savannah.

There was a significant interaction between Aid
and Framing for both dependent variables. As seen in
figure 4 (left-hand side), with the no cue and elevation
frame conditions, participants with Risk Finder saw
significantly greater risk than did those without it.
However, having Risk Finder made no difference with
the global warming or elevation + global warming
frames, suggesting that those frames alone were
enough to evoke greater concern. We also found a sig-
nificant interaction between Framing and Belief for
overall perceived risk. As seen in figure 5 (left-hand
side), believers saw greater risk (and nonbelievers less
risk) with the elevation+ global warming frame,
whereas there was no difference in the other three
frames (figure 5). Tables S1 and S2 in supplemental
material present additional results.

2.3. Summary

Study 1 manipulated the salience of political identity
with four alternative frames for considering a hypothe-
tical decision about purchasing a home subject to
coastal flooding risks. For participants who used just
the Zillow" real estate interface to examine houses,
believers and nonbelievers responded similarly for
three frames (no cue, elevation, global warming), but
much differently for the fourth (elevation + global
warming). When asked to consider both factors,
believers saw greater risk, whereas nonbelievers saw
less. That interaction (between Frame and Belief)
disappeared for participants who had access to the
Risk Finder decision aid and, with it, the opportunity
for greater immersion in practical details of the
decision. Having Risk Finder heightened perceived
risk and sensitivity to the availability of flood insurance
for the no cue and elevation frames, but not the other
two, suggesting that mentioning global warming
sufficed to evoke a greater sense of risk.

In Study 1, political identify was implicit, and
manipulated indirectly through task framing. Study 2
makes it explicit, by having participants identify them-
selves as believers or nonbelievers before performing
the tasks.

3. Study 2—global warming question
before tasks

3.1. Methods

3.1.1. Experimental procedures

The procedure was the same as in Study 1, except that
participants were asked about global warming beliefs
at the beginning, rather than the end. They were also
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See table S1 in supplemental material for additional results.

Figure 4. The effects of Framing (no cue, elevation, global warming, elevation + global warming) and Aid (with Risk Finder versus
without Risk Finder) on overall perceived risk. ANOVAs found significantly higher risk perceptions with Risk Finder for the no cue
and elevation frames, but no difference for the global warming and elevation + global warming frames, for both Study 1 and Study 2.

without Risk Finder
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Global Warming
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asked to explain why they hold the beliefs they do
about global warming.

3.1.2. Measures

The same measures were used as in Study 1. Cron-
bach’s a for the dependent variable, overall perceived
risk, was 0.85.

3.1.3. Participants

We followed the same power analysis as in Study 1,
and again used MTurk. In order to secure roughly
equal numbers of believers and nonbelievers, we first
screened 1342 participants for their attitudes on a
variety of policy topics, including global warming.
Based on their responses, we recruited 194 global
warming ‘believers’ and 134 ‘nonbelievers’ for Study 2.
We treated the screening test as priming that aspect of
their identity. As in Study 1, nonbelievers were
significantly more confident in their positions than
were the believers, (M = 2.25 versus 1.55) p <0.001, on
the 1-4 confidence scale. Based on self-reports,
participants’ average age was 31.7 (SD =10.2), with
36.7% female, 82.5% White or Caucasian, 42.9% with
at least a bachelor’s degree, and 43.9% with household
income of at least $51K. In terms of party affiliation,
34.9% reported being Democrats, 35.5% Indepen-
dents, 23.5% Republicans and 6.1% Other or Prefer
not to answer. About one-quarter reported having

lived near the coast (25.2%), 83.3% of whom reported
being familiar with it. Most had vacationed along the
coast (76.9%). More than one-third had experienced a
hurricane (39.4%) and most (52.9%) had experienced
a flood or knew someone who had. As before, there
was a significant association between Belief (believer,
nonbeliever) and political affiliation (Democrat,
Republican),g(z(l, N=191)=89.33, p <0.001. Believ-
ers (87.0%) were more likely to be Democrats than
were nonbelievers (18.4%).

3.2. Results

3.2.1. Analysis plan

The analyses followed those of Study 1. As before,
participants’ willingness to buy the home they selected
and estimates of flood insurance cost did not differ by
condition (H(7)=6.04, p=0.54; F(7327)=0.50,
p=0.83, respectively), consistent with successful
randomization.

3.2.2. Manipulation check

A paired-sample t-test found that participants were
much more willing to buy a home when insurance was
available (M =4.17, SD=1.73) than when it was not
(M=2.96, SD=1.83), 1(327) =13.50, p<0.001, 95%
CI of the difference [1.03, 1.39], indicating an under-
standing of the task. As in Study 1, there was a
significant main effect for Aid, such that sensitivity to
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insurance availability was greater with Risk Finder
than without, in each frame.

3.2.3. Analyses

As seen in table 1 (right-hand side), there was, again,
no main effect for Framing and one for Aid. As in
Study 1, participants who used Risk Finder expressed
greater reluctance to move to Savannah. There was,
again, a significant Framing x Aid interaction for
overall risk perception, such that having Risk Finder
increased risk judgments for participants receiving no
frame or the elevation frame, but not for those
receiving either frame mentioning global warming
(figure 4). As a measure of the relative impact of the
two manipulations, with Risk Finder, participants in
the no cue condition saw risks as great as did
participants without Risk Finder in the elevation +
global warming frame. Table SI in supplemental
material presents additional results.

As in Study 1, there was no main effect for Belief
on overall perceived risk or on sensitivity to the avail-
ability of flood insurance. Unlike Study 1, there was no
interaction between Belief and Framing, suggesting

that the initial question evoked political identity
strongly enough that the frames added nothing. In
order to see whether the difference in results reflected
the smaller sample in Study 2, we generated three ran-
dom subsamples of Study 1 participants with Study 2’s
sample size equivalent and still found Study 1’s
interaction.

3.3. Summary

Study 2 manipulated political identity directly by
asking about it before participants began their task.
Nonetheless, participants in Study 2 generally
responded similarly to those in Study 1. As in Study 1,
using Risk Finder heightened perceived risk when the
frame made no mention of global warming (no cue,
elevation), but not when it did, to the extent that Risk
Finder eliminated any effect of the frame. Unlike Study
1, though, believers and nonbelievers responded
similarly throughout. Thus, asking participants to
express their political identity appeared to allow them
to focus on the decision-making task, in ways that
revealed similar sensitivity to the varying details
related to coastal flooding risks.
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4. General discussion

Sound communications provide information relevant
to recipients’ decisions. For people thinking about
moving to an area subject to coastal flooding, that
information includes the risk of flooding, captured
here by the elevation of the home that they have
chosen, and their financial exposure, captured here by
the availability of insurance. Global warming influ-
ences those risks, as well as the value and cost of
insurance.

In both of the present studies, participants respon-
ded to such information in orderly ways. They saw
greater risk, as expressed in their reduced willingness
to move to a flood-prone area, when flood insurance
was unavailable, when global warming was men-
tioned, and when they could learn more about flood-
ing risks using the Risk Finder decision aid. Generally
speaking, participants who identified themselves as
believers and nonbelievers in global warming respon-
ded similarly. The one exception was that, in Study 1,
where belief was elicited at the end, nonbelievers
reported less risk with the combined frame (eleva-
tion + global warming). That difference effectively dis-
appeared in Study 2, where participants expressed
their beliefs about global warming before doing
the task.

Thus, it appears that even the simplest version of
our task (with no cues and without Risk Finder), parti-
cipants were sufficiently engaged in the details of the
decision to make political identity largely irrelevant.
Any remaining differences disappeared when partici-
pants used Risk Finder, a decision aid designed [43] to
make decisions more personal, local, immediate and
real, thereby addressing the four dimensions of Con-
strual Level Theory [35, 36]. These results contrast
with the polarized discussion regarding general issues
(e.g., is global warming happening? are people respon-
sible? should we take political action?)

Drawing on self-affirmation [32] and reactance
theory [44], we speculate that the one difference
between believers and nonbelievers (with the eleva-
tion + global warming frame in Study 1) arose because
nonbelievers, without the immersion of Risk Finder,
found it heavy handed—as though they were being
manipulated into endorsing global warming as a price
for acknowledging the importance of elevation. That
interaction vanished in Study 1, with the additional
detail provided by Risk Finder, and in Study 2, where
the legitimacy of participants’ identity was acknowl-
edged by having them state their beliefs prior to per-
forming the task. If so, then, rather than accentuating
motivated reasoning, the opportunity to affirm their
identity may have allowed participants to focus on the
task [29-32].

A topic for future study is how nonbelievers recon-
ciled their general beliefs about global warming with
these specific decisions, enough to respond like believ-
ers. We offer several possible explanations. One is that

G Wong-Parodi and B Fischhoff

the decision allowed nonbelievers to accept a risk of
global warming without having to acknowledge its
anthropogenic origin. A second is that political
debates, focusing on public policies (e.g., carbon tax,
cap-and-trade), have only weak implications for per-
sonal decisions. A third is that nonbelievers see the
probability of global warming as high enough to affect
home purchases, even if it is not high enough to affect
public policies (which might also be opposed on other
grounds). A fourth is that any transient emotions
evoked by references to global warming dissipated as
participants engaged in the concrete tasks. A fifth is
that some nonbelievers may actually believe the sci-
ence, but not want to admit it publicly, in order to
show solidarity with political allies and avoid implicit
endorsement of policies that they oppose (e.g., gov-
ernment intervention) [45, 46]. They are free of those
constraints with personal decisions, especially when
made in the privacy of an experiment. Fuller under-
standing of these processes awaits additional studies,
in which there may be special value for using realistic,
engaging practical tasks such as those made possible
with Zillow” and Risk Finder, both developed by sub-
stantive experts with resources beyond those available
for most studies of social and political identity [39—
44, 47-49]. Looking at self-reports of actual decisions,
Maibach et al (2009) found similar, greater energy-
conservation behavior among Alarmed Americans
and Dismissive Americans, with members of both
groups paying more attention to these issues than do
members of the other four Americas (Concerned,
Cautious, Disengaged, Doubtful) [38]. For commu-
nicators interested in informed decision making, the
recommendation emerging from these results is to
focus on facts that people need, while avoiding terms
that divide them.

Acknowledgments

This work was supported by a research grant from the
Rockefeller Foundation and by the Center for Climate
and Energy Decision Making (NSF/SES-0949710).
The authors thank Jack Wang and Dan Rizza for their
support with the experiment and Nichole Argo, Sarah
Hailey and Ben Strauss for their feedback. Finally, the
authors thank Zillow” for permission to use their real
estate search feature.

References

[1] National Climate Assessment 2014 2014 National Climate
Assessment (Washington, DC: US Global Change Research
Program)

[2] Coumou D and RahmstorfS 2012 A decade of weather
extremes Nat. Clim. Change2 491-6

[3] MinSK, ZhangX, Zwiers F W and Hegerl G C2011 Human
contribution to more-intense precipitation extremes Nature
470378-81

[4] Gillis] 2014 Freezing out the Bigger Picture (The New York
Times) February 112014 D3



http://dx.doi.org/10.1038/nclimate1452
http://dx.doi.org/10.1038/nclimate1452
http://dx.doi.org/10.1038/nclimate1452
http://dx.doi.org/10.1038/nature09763
http://dx.doi.org/10.1038/nature09763
http://dx.doi.org/10.1038/nature09763

Environ. Res. Lett. 10 (2015) 034004

[5] Grinsted A, Moore ] C and Jevrejeva S 2013 Projected Atlantic
hurricane surge threat from rising temperatures Proc. Natl
Acad. Sci. USA 110 536973

[6] Holland G and Bruyere CL 2014 Recent intense hurricane
response to global climate change Clim. Dyn. 42 617-27

[7] KimBM, Son SW, MinSK, Jeong] H, Kim S J, Zhang X and
Yoon ] H2014 Weakening of the stratospheric polar vortex by
Arctic sea-ice loss Nat. Commun. 5 4646

[8] Trenberth KE, Dai A, van der Schrier G, Jones P D,
Barichivich J, Briffa KR and Sheffield ] 2014 Global warming
and changes in drought Nat. Clim. Change 4 17-22

[9] Fischhoff B 2013 The sciences of science communication Proc.
Natl Acad. Sci. USA 110 14033-9

[10] Pidgeon N and Fischhoff B 2011 The role of social and decision
sciences in communicating uncertain climate risks Nat. Clim.
Change 1 35-41

[11] Oreskes N and Conway EM 2010 Merchants of Doubt (New
York: Bloomsbury)

[12] Hardisty D], Johnson E J and Weber E U 2010 A dirty word or
adirty world? attribute framing, political affiliation, and query
theory Psychol. Sci. 21 86-92

[13] HartP Sand Nisbet E C 2012 Boomerang effects in science
communication how motivated reasoning and identity cues
amplify opinion polarization about climate mitigation policies
Commun. Res. 39701-23

[14] Nisbet M C 2009 Communicating climate change: why frames
matter for public engagement Environ.: Sci. Policy Sustainable
Dev. 5112-23

[15] Kahan D M, Peters E, Wittlin M, Slovic P, Ouellette LL,
Braman D and Mandel G 2012 The polarizing impact of
science literacy and numeracy on perceived climate change
risks Nat. Clim. Change2 732-5

[16] Myers T A, Maibach EW, Roser-Renouf C, Akerlof K and
Leiserowitz A A 2012 The relationship between personal
experience and belief in the reality of global warming Nat.
Clim. Change 3 343-7

[17] Weber E 2013 Seeing is believing Nat. Clim. Change 3 3123

[18] Nickerson R S 1998 Confirmation bias: a ubiquitous phenom-
enon in many guises Rev. Gen. Psychol. 2175

[19] Fiske ST and NeubergSL 1990 A continuum of impression
formation, from category-based to individuating processes:
influences of information and motivation on attention and
interpretation Adv. Exp. Soc. Psychol. 23 1-74

[20] KundaZ 1990 The case for motivated reasoning Psychol. Bull.
108 480-98

[21] Lundgren SR and Prislin R 1998 Motivated cognitive
processing and attitude change Personality Soc. Psychol. Bull.
24715-26

[22] Taber CSand Lodge M 2006 Motivated skepticism in the
evaluation of political beliefs Am. J. Political Sci. 50 755-69

[23] CostaD Land Kahn M E 2013 Energy conservation ‘nudges’
and environmentalist ideology: evidence from a randomized
residential electricity field experiment J. Eur. Econ. Assoc. 11
680-702

[24] CostaD Land Kahn M E 2010 Energy conservation nudges
and environmentalist ideology: evidence from a randomized
residential electricity field experiment Working paper No.
15930 (Cambridge, MA: National Bureau of Economic
Research) (April)

[25] Schuldt] P, Konrath S Hand Schwarz N 2011 ‘Global
warming’ or ‘climate change’? whether the planet is warming
depends on question wording Public Opin. Q.75 115-214

[26] Tajfel H 1978 Differentiation Between Social Groups (London,
UK: Academic)

[27] Stets] E and Burke P J 2000 Identity theory and social identity
theory Soc. Psychol. Q. 63 224-37

G Wong-Parodi and B Fischhoff

[28] Steele C M 1988 The psychology of self-affirmation: sustaining
the integrity of the self Adv. Exp. Soc. Psychol. 21 261-302

[29] Cohen GL, Aronson J and Steele CM 2000 When beliefs yield
to evidence: reducing biased evaluation by affirming the self
Personality Soc. Psychol. Bull. 26 1151-64

[30] Crocker J, Niiya Y and Mischkowski D 2008 Why does writing
about important values reduce defensiveness? self-affirmation
and the role of positive other-directed feelings Psychol. Sci. 19
740-7

[31] Nyhan B and Reifler ] Blank slates or closed minds? the role of
information deficits and identity in the prevalence of mis-
perceptions Am. J. Political Sci. in press

[32] Reed M B and Aspinwall L G 1998 Self-affirmation reduces
biased processing of health-risk information Motivation Emo-
tion 22 99-132

[33] Fiske ST, Lin M and Neuberg S L 1999 The continuum model
Dual-Process Theories in Social Psychology ed S Chaiken and
Y Trope (New York: Guilford Press) pp 321-254

[34] Petty RE and Cacioppo J T 1984 Source factors and the
elaboration likelihood model of persuasion Adv. Consum. Res.
11 668-72

[35] Trope Y and Liberman N 2003 Temporal construal Psychol.
Rev.110403-21

[36] Trope Y and Liberman N 2010 Construal-level theory of
psychological distance Psychol. Rev. 117 440-63

[37] Eorster ], Friedman R S and Liberman N 2004 Temporal
construal effects on abstract and concrete thinking: conse-
quences for insight and creative cognition J. Personality Soc.
Psychol. 87 177

[38] Maibach E, Roser-Renouf C and Leiserowitz A 2009 Global
Warming’s Six Americas 2009: an Audience Segmentation
Analysis (New Haven, CT: Yale University)

[39] Buhrmester M, Kwang T and Gosling SD 2011 Amazon’s
mechanical turk a new source of inexpensive, yet high-quality,
data? Perspect. Psychol. Sci. 6 3-5

[40] CrumpM J, McDonnell]JV and Gureckis T M 2013 Evaluating
amazon’s mechanical turk as a tool for experimental beha-
vioral research PloS One 8 e57410

[41] FaulF, Erdelder E, Buchner A and Lang A-G 2009 Statistical
power analyses using G*Power 3.1: tests for correlation and
regression analyses Behav. Res. Methods 41 1149-60

[42] Leiserowitz A, Maibach E, Roser-Renouf C and Smith N 2011
Global Warming’s Six Americas, May 2011 (Yale University and
George Mason University)

[43] Wong-Parodi G, Fischhoff B and Strauss B 2014 A method to
evaluate the usability of interactive climate change impact
decision aids Clim. Change 126 485-93

[44] Brehm JW 1966 A Theory of Psychological Reactance (New
York: Academic)

[45] Swim]JK (ed) 2011 Special issue: psychology and global
climate change Am. Psychol. 86

[46] Hulme M 2010 Why We Disagree About Climate Change

(Cambridge: Cambridge University Press)

Benjamin D J, Choi ] J and Strickland A J 2007 Social identity

and preferences Am. Econ. Rev. 100 1913-28

Forehand M R, Deshpandé R and Reed A 112002 Identity

salience and the influence of differential activation of the social

self-schema on advertising response J. Appl. Psychol. 87 1086

Halloran M J and Kashima E § 2004 Social identity and

worldview validation: the effects of in-group identity primes

and mortality salience on value endorsement Personality Soc.

Psychol. Bull. 30 915-25

[49] Hertel Gand Kerr N L2001 Priming in-group favoritism: the
impact of normative scripts in the minimal group paradigm
J. Exp. Soc. Psychol. 37 31624

[47

[48

10


http://dx.doi.org/10.1073/pnas.1209980110
http://dx.doi.org/10.1073/pnas.1209980110
http://dx.doi.org/10.1073/pnas.1209980110
http://dx.doi.org/10.1007/s00382-013-1713-0
http://dx.doi.org/10.1007/s00382-013-1713-0
http://dx.doi.org/10.1007/s00382-013-1713-0
http://dx.doi.org/10.1038/ncomms5646
http://dx.doi.org/10.1038/nclimate2067
http://dx.doi.org/10.1038/nclimate2067
http://dx.doi.org/10.1038/nclimate2067
http://dx.doi.org/10.1073/pnas.1213273110
http://dx.doi.org/10.1073/pnas.1213273110
http://dx.doi.org/10.1073/pnas.1213273110
http://dx.doi.org/10.1038/nclimate1080
http://dx.doi.org/10.1038/nclimate1080
http://dx.doi.org/10.1038/nclimate1080
http://dx.doi.org/10.1177/0956797609355572
http://dx.doi.org/10.1177/0956797609355572
http://dx.doi.org/10.1177/0956797609355572
http://dx.doi.org/10.1177/0093650211416646
http://dx.doi.org/10.1177/0093650211416646
http://dx.doi.org/10.1177/0093650211416646
http://dx.doi.org/10.3200/ENVT.51.2.12-23
http://dx.doi.org/10.3200/ENVT.51.2.12-23
http://dx.doi.org/10.3200/ENVT.51.2.12-23
http://dx.doi.org/10.1038/nclimate1547
http://dx.doi.org/10.1038/nclimate1547
http://dx.doi.org/10.1038/nclimate1547
http://dx.doi.org/10.1038/nclimate1754
http://dx.doi.org/10.1038/nclimate1754
http://dx.doi.org/10.1038/nclimate1754
http://dx.doi.org/10.1038/nclimate1859
http://dx.doi.org/10.1038/nclimate1859
http://dx.doi.org/10.1038/nclimate1859
http://dx.doi.org/10.1037/1089-2680.2.2.175
http://dx.doi.org/10.1016/S0065-2601(08)60317-2
http://dx.doi.org/10.1016/S0065-2601(08)60317-2
http://dx.doi.org/10.1016/S0065-2601(08)60317-2
http://dx.doi.org/10.1037/0033-2909.108.3.480
http://dx.doi.org/10.1037/0033-2909.108.3.480
http://dx.doi.org/10.1037/0033-2909.108.3.480
http://dx.doi.org/10.1177/0146167298247004
http://dx.doi.org/10.1177/0146167298247004
http://dx.doi.org/10.1177/0146167298247004
http://dx.doi.org/10.1111/j.1540-5907.2006.00214.x
http://dx.doi.org/10.1111/j.1540-5907.2006.00214.x
http://dx.doi.org/10.1111/j.1540-5907.2006.00214.x
http://dx.doi.org/10.1111/jeea.12011
http://dx.doi.org/10.1111/jeea.12011
http://dx.doi.org/10.1111/jeea.12011
http://dx.doi.org/10.1111/jeea.12011
http://dx.doi.org/10.1093/poq/nfq073
http://dx.doi.org/10.1093/poq/nfq073
http://dx.doi.org/10.1093/poq/nfq073
http://dx.doi.org/10.2307/2695870
http://dx.doi.org/10.2307/2695870
http://dx.doi.org/10.2307/2695870
http://dx.doi.org/10.1016/S0065-2601(08)60229-4
http://dx.doi.org/10.1016/S0065-2601(08)60229-4
http://dx.doi.org/10.1016/S0065-2601(08)60229-4
http://dx.doi.org/10.1177/01461672002611011
http://dx.doi.org/10.1177/01461672002611011
http://dx.doi.org/10.1177/01461672002611011
http://dx.doi.org/10.1111/j.1467-9280.2008.02150.x
http://dx.doi.org/10.1111/j.1467-9280.2008.02150.x
http://dx.doi.org/10.1111/j.1467-9280.2008.02150.x
http://dx.doi.org/10.1111/j.1467-9280.2008.02150.x
http://dx.doi.org/10.1023/A:1021463221281
http://dx.doi.org/10.1023/A:1021463221281
http://dx.doi.org/10.1023/A:1021463221281
http://dx.doi.org/10.1037/0033-295X.110.3.403
http://dx.doi.org/10.1037/0033-295X.110.3.403
http://dx.doi.org/10.1037/0033-295X.110.3.403
http://dx.doi.org/10.1037/a0018963
http://dx.doi.org/10.1037/a0018963
http://dx.doi.org/10.1037/a0018963
http://dx.doi.org/10.1037/0022-3514.87.2.177
http://dx.doi.org/10.1177/1745691610393980
http://dx.doi.org/10.1177/1745691610393980
http://dx.doi.org/10.1177/1745691610393980
http://dx.doi.org/10.1371/journal.pone.0057410
http://dx.doi.org/10.3758/BRM.41.4.1149
http://dx.doi.org/10.3758/BRM.41.4.1149
http://dx.doi.org/10.3758/BRM.41.4.1149
http://dx.doi.org/10.1007/s10584-014-1226-9
http://dx.doi.org/10.1007/s10584-014-1226-9
http://dx.doi.org/10.1007/s10584-014-1226-9
http://dx.doi.org/10.1257/aer.100.4.1913
http://dx.doi.org/10.1257/aer.100.4.1913
http://dx.doi.org/10.1257/aer.100.4.1913
http://dx.doi.org/10.1037/0021-9010.87.6.1086
http://dx.doi.org/10.1177/0146167204264080
http://dx.doi.org/10.1177/0146167204264080
http://dx.doi.org/10.1177/0146167204264080
http://dx.doi.org/10.1006/jesp.2000.1447
http://dx.doi.org/10.1006/jesp.2000.1447
http://dx.doi.org/10.1006/jesp.2000.1447

	1. Introduction
	2. Study 1&#x02014;global warming question after tasks
	2.1. Methods
	2.1.1. Experimental procedures
	2.1.2. Measures
	2.1.2.1. Dependent variables
	2.1.2.2. Belief about global warming
	2.1.3. Participants

	2.2. Results
	2.2.1. Analysis plan
	2.2.2. Manipulation check
	2.2.3. Analyses

	2.3. Summary

	3. Study 2&#x02014;global warming question before tasks
	3.1. Methods
	3.1.1. Experimental procedures
	3.1.2. Measures
	3.1.3. Participants

	3.2. Results
	3.2.1. Analysis plan
	3.2.2. Manipulation check
	3.2.3. Analyses

	3.3. Summary

	4. General discussion
	Acknowledgments
	References



