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A B S T R A C T

People vary considerably in terms of their knowledge, beliefs, and concern about climate change. Thus, an

important challenge for climate change communicators is how to most effectively engage different types

of audiences. This study aimed to identify distinct audience segments that vary in terms of their values,

beliefs, and responses to climate change and determine for each segment which specific message

attributes increased motivation to engage in climate adaptation. A sample of 1031 Australian residents

(aged 18–66 years) completed an online survey assessing their values, beliefs, and behaviors related to

climate change, and recording their responses to a broad range of climate change adaptation messages.

Latent profile analysis identified three distinct audience segments: alarmed (34.4%), uncommitted

(45.2%), and dismissive (20.3%). Sixty climate change adaptation messages were coded in terms of the

presence/absence of six attributes: explicit reference to climate change, providing specific adaptation

advice, strong negative emotive content, emphasis on collective responsibility, highlighting local

impacts, and underscoring financial impacts. Participants viewed a random sample of six messages and

rated the extent to which each message motivated them to seek out more information and immediately

respond to the climate change threat portrayed in the message. Multilevel modeling indicated messages

that included strong negative emotive content or provided specific adaptation advice increased

adaptation intentions in all three audience segments. Omitting any mention of climate change and

emphasizing local impacts increased adaptation intentions in dismissive audiences. Implications for

tailoring and targeting climate change adaptation messages are discussed.

ã 2015 Elsevier Ltd. All rights reserved.

1. Introduction

People vary considerably in terms of their values, knowledge,
and beliefs about climate change (Hine et al., 2013a; Maibach et al.,
2011; Morrison et al., 2013; Reser et al., 2012), and climate change
communicators should take this diversity into account when
crafting and targeting their messages (Hine et al., 2014; Moser &
Dilling, 2004; Whitmarsh et al., 2011). For instance, messages that
elicit adaptive responses and engage individuals who are already
alarmed about global climate change are unlikely to be effective for
more dismissive audiences. In particular, there is growing concern
that mismatches between messages and target audiences may lead
to boomerang effects in which messages elicit responses that are

opposite to those intended (Byrne & Hart, 2009). In this study, we
employed an innovative methodology – combining audience
segmentation, representative design, and hierarchical linear
modeling – to investigate which specific attributes of climate
change adaptation messages increase adaptation intentions across
different audience segments.

The challenges to human livelihoods posed by future climate
change are many and vary globally by location, environment, and
culture (IPCC, 2014; Richardson et al., 2009). What is clear in
almost every society in every part of the world is that a realistic
awareness of what impacts climate change will have over the next
few decades is generally confined to scientists and senior
government officials but not widely recognized within the general
population (Eddy, 2014; Lieske et al., 2014; Ruddell et al., 2012).
The greatest challenge for the next few decades is therefore less
about refining climate projections and more about increasing
awareness and engaging communities in climate-change adapta-
tion and mitigation strategies (Abunnasr et al., 2015). With this in
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mind, this project demonstrates that awareness-raising among
heterogeneous populations is not straightforward – as has often
been assumed in the past – and that targeted messaging may be
the most efficacious means of achieving this.

1.1. Climate change audience segments

Social marketers have long recognized the utility of dividing the
general public into homogeneous audience segments based on
their psychological and behavioral attributes, and then tailoring
and targeting communications designed to elicit socially desirable
responses from each segment (Kotler et al., 2002; Lefebvre, 2013;
Slater, 1996). To date, most audience segmentation research has
been conducted by health researchers interested in designing and
developing more effective intervention programs to address issues
such as smoking, obesity, and sexually transmitted infections
(Lefebvre & Flora, 1988; Mathijssen et al., 2012; Rimal et al., 2009)
and by political psychologists aiming to discover the most effective
ways to persuade and mobilize prospective voters (Issenberg,
2012).

Climate change researchers are also becoming increasingly
interested in investigating audience segmentation as a potential
tool to refine communication strategies, although the approach is
not without its critics (Corner & Randall, 2011). A recent review of
the literature identified 25 climate change studies that have used
segmentation methodology (Hine et al., 2014). One of the longest
running and best known segmentation programs is the Yale
Climate Change Project (2009) under the leadership of Anthony
Leiserowitz (Yale) and Edward Maibach (George Mason Universi-
ty). Maibach et al. (2011) conducted a segmentation analysis on a
nationally representative sample of 2164 Americans. They applied
latent profile analysis to 36 variables assessing climate change
beliefs, issue involvement, policy preference, and behavioral
responses, and concluded that the American population comprised
six distinct climate change audience segments which they refer to
as the Six Americas: alarmed (18% of the sample), concerned (33%),
cautious (19%), disengaged (12%), doubtful (11%), and dismissive
(7%). After controlling for a range of demographic variables,
including political orientation, segment membership explained
unique variance in respondents’ support for several greenhouse
gas emission policies. The Yale group’s measures and methodology
have also been applied to large national samples in Australia
(Morrison et al., 2013) and India (Leiserowitz et al., 2013), although
some have cautioned about the appropriateness of promulgating a
single segmentation approach without careful consideration of
communication goals and local contextual factors (Hine et al.,
2014). Arguably, there is also an element of circularity in the Six
Americas’ work given that climate change policy preferences,
albeit framed at different levels of specificity, are used as both
segmentation and validation variables.

Several studies have employed a less narrow approach to
audience segmentation, incorporating a broad range of psycholog-
ical variables, some of which are not explicitly linked to climate
change. For example, a recent Australian study identified five
segments (dismissive, doubtful, uncertain, concerned, and
adlarmed) using a broad set of profiling variables including
environmental values, trust, emotional responses, and spatial and
temporal discounting, in addition to the more standard climate
change belief variables used in other studies (Hine et al., 2013b).
This study also made a clear distinction between psychological
variables, which were used for segmentation, and behavioral and
policy preference variables, which were used to validate the
segments. In the United Kingdom, the Department for Environ-
ment, Food and Rural Affairs took a similarly broad approach,
segmenting 3600 English residents based on their attitudes,
beliefs, and behaviors about environmental issues, including (but

not restricted to) climate change (Department for Environment
Food and Rural Affairs, 2008). They identified seven segments
(positive greens, waste watchers, concerned consumers, sideline
supporters, cautious participants, stalled starters, and honestly
disengaged), which varied in terms of unique motivations and
barriers, and also in the degree to which they engaged in climate
change mitigation behaviors (Barr et al., 2011). We consider these
broader approaches to be important, given growing evidence that
broader cultural and environmental worldviews, not just climate
change specific beliefs, play a central role in determining how
individuals perceive, process, and respond to information envi-
ronmental risks (Douglas & Wildavsky, 1982; Dunlap et al., 2000;
Kahan et al., 2011).

1.2. Climate change communication

A body of work on climate change communication has focused
on experimentally manipulating message attributes to evaluate
their impact on audience responses. For example, several
researchers have examined the impact of message frames. Framing
involves emphasizing specific aspects of an issue in order to
establish a context for a message. A frame may influence risk
perceptions and responses by interacting with audience members’
pre-existing predispositions, values, and/or interpretive schemas.
Consequently, the influence of a message frame is largely
determined by its relevance to the audience (Moser & Ekstrom,
2010; Nisbet & Scheufele, 2009).

Spence and Pidgeon (2010) found that framing climate change
outcomes in terms of gains (relative to losses) was associated with
increased perceived severity of climate change impacts. They
speculated that gain frames may exert this effect by heuristically
cuing a sense of personal or societal self-efficacy—that is, beliefs
that something can be done to address climate change. A similar
study conducted by Morton et al. (2011) found that messages
framed in terms of negative outcomes and high uncertainty
decreased participants’ intentions to engage in pro-environmental
behavior, whereas positive message frames (highlighting the
avoidance of losses due to climate change) combined with high
uncertainty produced higher levels of collective efficacy and
stronger intentions to act.

There appears to be some disagreement in the literature about
the utility of eliciting fear by emphasizing the potentially
devastating effects of climate change. Several studies have found
fear appeals to be ineffective in eliciting recommended pro-
environmental behaviors (Feinberg & Willer, 2011; O’Neill &
Nicholson-Cole, 2009). Witte’s extended parallel processing model
(Witte, 1992) suggests that incorporating efficacy-building infor-
mation in communications may play an important moderating
role. That is, presenting frightening content about threats like
climate change elicits fear control processing which leads
audiences to disengage or reject threatening messages in an
attempt to manage fears. Providing audiences with specific advice
about how to cope with the threat elicits danger control processing
which leads people to seek out additional information and develop
strategies to reduce or eliminate the threat. A host of empirical
studies, primarily in the health psychology literature, have
provided evidence consistent with this view (Floyd et al., 2000;
Witte & Allen, 2000).

Messages have also tacitly framed responsibility for managing
climate change to either collective action (e.g., government,
community groups) or to individuals that make up the collective.
Focus group studies in the United Kingdom have found that
messages framing climate change as a collective issue tend to elicit
more pro-environmental behavioral responses. Lowe et al. (2006)
found that the movie The Day After Tomorrow conveyed a sense of
collective human responsibility among viewers, along with
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increased motivation and a sense of responsibility to take personal
action, and Butler (2010) found that focus group participants who
took part in a discourse on individual responsibility for climate
change reported increased guilt but did not intend to alter their
behavior.

Framing research has also indicated that highlighting local
impacts may be beneficial in fostering public engagement. Scannell
and Gifford (2013) presented information posters that either
emphasized local or global climate change impacts and found the
locally framed posters elicited higher levels of climate change
engagement. They postulated that the personal relevance of local
frames may make climate change more tangible and increase an
individual’s motivation and ability to process the message. Similar
findings have been reported by Evans et al. (2014) in the context of
climate change adaptation. They found that participants who were
initially asked to consider local sea level rise and adaptation
measures expressed a stronger willingness to engage in climate
change mitigation behavior compared to participants who were
asked to consider climate change effects in more general terms.

1.3. Audience segments as a moderator of climate change

communication effects

A common feature of most framing studies is that they
implicitly assume that the manipulated message attributes will
influence all respondents in exactly the same way. This runs
counter to the predominant view in social marketing which
explicitly recognizes audience heterogeneity and highlights the
importance of tailoring and targeting messages for specific
audiences (Hine et al., 2014; Lefebvre, 2013).

Several recent climate change communication studies have
directly addressed the audience heterogeneity issue by incorpo-
rating audience segments as potential moderators of message-
attribute effects. For example, Myers et al. (2012) randomly
assigned members of their Six Americas segments to one of three
experimental conditions that involved reading newspaper articles
about climate change emphasizing risks to public health, the
environment, or national security. Controlling for audience seg-
ments, they noted that framing climate change as a public health
issue elicited more hopeful emotional responses about climate
change mitigation and adaptation. Importantly, they also pre-
sented evidence to suggest that messages framed in terms of
national security may boomerang by eliciting an angry backlash
among members of the doubtful and dismissive segments.

Several other climate change communication studies have also
reported findings that highlight the importance of framing climate
change messages to suit the political orientation of audience
members. Hart and Nisbet (2012) presented simulated news
stories about health impacts of climate change which varied in the
proximity of the story exemplars (those occurring in an area near
where the study was conducted and those occurring in more
distant locations). They found that the proximity manipulation had
no effect on support for climate change mitigation policies among
US Democrats, yet high social distance significantly decreased
support relative to controls for Republicans. In a second study
investigating the moderating effects of political orientation,
Schuldt et al. (2011) found that framing survey questions about
global climate change as “global warming” vs. “climate change”
had no impact on Democrats’ and Independents’ expressed beliefs
about whether the phenomenon was real, although for Repub-
licans, the “global warming” frame elicited more skeptical
responses.

Finally, Bain et al. (2012) investigated how message-framing
effects vary between climate change deniers and believers. For
deniers, they found that framing climate change action in terms of
improving economic/technological development or increasing

social cohesion elicited higher levels of pro-environmental
behavioral intentions than frames emphasizing avoiding the risks
of climate change. For believers, there was no significant
difference; all frames were equally effective.

1.4. Current study

The current study extends previous research on climate change
communication in two important ways. First, in the majority of
previous studies, audience segments were defined by differences
on a single conceptual dimension (e.g., political orientation or
belief in climate change). In contrast, we adopted a segmentation
strategy that incorporated a much broader range of profiling
variables – including values, attitudes, beliefs, trust, and affect –

which enabled us to better understand the underlying psychologi-
cal factors that lead different audiences to respond to climate
change communications in different ways.

Second, the majority of previous climate change communica-
tion studies have involved the manipulation of a small number of
message attributes, often in communications that were specifically
constructed or modified for research purposes. The present study
implemented the principle of representative design (Brunswik,
1955) by employing 60 climate change adaptation messages
sourced from the Internet and investigating the potential effects of
six message attributes that varied across these messages:

� direct reference to climate change,
� specific advice about how to adapt to the threat presented in the
message,

� strong negative emotive content,
� appeals to collective responsibility,
� direct reference to local impacts, and
� negative financial impacts associated with inaction.

This enabled us to assess the influence of specific message
attributes on the extent to which viewers were motivated to seek
out more information and take action in response to the threats
conveyed in the messages.

Based on previous climate change audience segmentation
studies involving Australian samples (Hine et al., 2013b; Morrison
et al., 2013), we hypothesized that latent profile analysis would
identify audience segments that ranged from being dismissive or
skeptical about climate change to being highly concerned and
alarmed. In addition, we predicted these segments would differ
significantly in terms of their reported behavioral responses to
climate change and their policy preferences for managing existing
and potential threats.

Consistent with previous communication framing studies, we
hypothesized that the content and framing of climate change
communications would reliably predict viewers’ intentions to take
adaptive action to reduce climate change related threats (e.g.,
severe storms, bushfires, and heatwaves). In particular, we
expected that messages that emphasized local impacts and
provided specific advice about how to adapt to climate change
threats would increase motivation to adapt in all audience
segments. Based on Bain et al.’s (Bain et al., 2012) finding that
climate change deniers in Australia were particularly receptive to
messages emphasizing social cohesion and economic outcomes,
we predicted that messages framed in terms of collective
responsibility and financial impacts would resonate most strongly
with segments that were dismissive or skeptical about climate
change. We also predicted that messages including explicit
references to “climate change” in messages that encourage
adaptive responses (e.g., to protect against severe storms, floods,
or bushfires) would be counterproductive for audiences who did
not believe that climate change is occurring. We also predicted that
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the presence of strong negative emotive content about climate
change outcomes may be less effective with skeptical audiences.
For example, Stern (2012) suggested that climate change deniers
may manage their fear by rejecting information about climate
change and, as a result, may be immune to subsequent messages
that focus on fear-inducing adverse outcomes.

2. Method

2.1. Participants

A total of 1182 Australian residents, all members of an online
panel sourced by QualtricsTM (Qualtrics, Provo, UT), responded to
the survey. Of these, 151 completed the survey in less than 20 min
which we estimated as the minimum time needed to seriously
consider and respond to all survey items and messages. These
respondents differed significantly from slower respondents on
mean scores for the profiling and judgment dimension variables
(both variable sets: Wilks’ l = 0.85, p < .001, h2 = .15). Consequently,
these respondents were dropped from the sample prior to
analysing the data.

The final sample comprised 1031 participants (50.2% female).
Ages ranged from 18 to 66 years (M = 35.45, SD = 8.22; median =
35.00), which included 9.3% aged between 18 and 24, 90.2%
between 25 and 54, and 0.5% between 55 and 66. The
corresponding Australian population values from the 2011 census
for individuals aged over 18 years were 16.5%, 51.8%, and 31.7%.
Most participants (88.3%) indicated that they had completed Year
12 and/or tertiary or trade qualifications, as compared to 73% in the
general population. Overall, comparisons with 2011 census data
indicated that our sample was younger and better educated
relative to national norms (Australian Bureau of Statistics (ABS),
2011).

2.2. Design and procedural overview

After providing demographic details, participants answered
questions assessing a broad range of values, beliefs, and affective
responses relevant to climate change. These items were used to
group respondents into homogenous segments which enabled us
to assess which types of climate change adaptation messages were
most effective in increasing adaptation intentions within which
segments. Next, participants were presented with a series of brief
communications promoting adoption of a particular adaptation
response to the effects of climate change in Australia. The
communications were introduced to participants as “brief
messages about adapting to the effects of climate change”, which
were “expected to include changes in the incidence of certain
events, like bushfires and floods”. The messages were coded on the
presence or absence of six attributes (e.g., whether the message
explicitly mentioned climate change, whether it provided detailed
advice to address the climate change threat, etc.), details of which
are provided later in Section 2. From a pool of 60 messages, each
participant viewed a subset of six messages presented in blocks
according to their length: long (1), short (4), long (1). Messages
within each block were randomly selected from pools of 40 short
and 20 long messages. After viewing each message, participants
responded to 12 items assessing the extent to which the message
elicited perceptions of threat (5 items) and efficacy (2 items),
message rejection (3 items) and adaptation intentions (2 items). In
the present paper, we focus on the associations between the
presence of the six message attributes and extent to which
messages motivated viewers to develop intentions to seek out
more information and take action related to climate change
adaptation. We also assessed whether the magnitude and direction
of these associations varied across different audience segments.

QualtricsTM provided all respondents with a small financial
payment for completing the survey.

2.3. Audience segmentation variables

Participants were segmented into “like-minded” subgroups
based on their responses on 15 variables reflecting their values,
beliefs, attitudes, and emotional responses relevant to climate
change: belief that climate change is occurring (2 items, a = .84),
belief in anthropogenic climate change (1 item assessing the extent
to which climate change is due to human activity), perceived risk
from climate change (5 items, a = .89), knowledge about climate
change (10 true-false items, KR-20 = .69), perceived self-efficacy to
mitigate climate change (5 items, a = .90), trust in climate change
authorities (4 items, a = .75), perceived spatial proximity of climate
change effects (5 items, a = .73), perceived temporal proximity of
climate change effects (1 item), concern about climate change and
the environment (25 items, a = .93), distress about climate change
(7-items, a = .93), outrage about climate change (2 items, a = .82),
green self-identify (3 items, a = .87), and connection with nature (6
items, a = .93). The majority of these segmentation items were the
same as those used in a previous study to identify distinct climate
change audience segments in a large Australian sample (Hine et al.,
2013b). The present study included an additional measure to assess
outrage in response to climate change, a new decomposed measure
of climate change belief that distinguishes between belief that
climate change is happening and that humans are a primary cause,
and the removal of a measure assessing support for nuclear power.

2.4. Climate change adaptation communications

Sixty climate change adaptation communications were sourced
from the Internet following consultation with Australian stake-
holders: Commonwealth Scientific and Industrial Research
Organisation (CSIRO), Department of Environment and Heritage
Protection, Department of Climate Change Energy and Efficiency,
Australian Bureau of Agricultural and Resource Economics and
Sciences, and Australian Psychological Society. Selected messages
promoted the effective management of current or expected
adverse effects of climate change including: preparing for bush-
fires, floods, or extreme weather; saving water or energy;
minimizing psychological distress; and providing advice about
national or international climate change adaptation measures.
Mode of delivery included audio-visual presentations (31.7%),
websites (20.0%), and materials designed to be printed (48.3%). All
messages were brief, with reading/viewing times ranging from
approximately 30 s to 4 min. Forty messages were categorized as
short (estimated viewing time <2 min) and 20 were classified as
long (estimated viewing time �2 min). A list of the communica-
tions used in this study may be found in Hine et al. (2013a,
Appendix 2).

2.5. Message attributes

Before survey launch, each message was coded on the presence
or absence of six message attributes: (1) explicit reference to
climate change/global warming, (2) specific advice about how to
adapt to the threat presented in the message, (3) strong negative
emotive content (4) appeals to collective responsibility, (5) explicit
reference to local impacts, and (6) explicit reference to financial
impacts.

Two independent researchers coded all messages. Inter-coder
agreement was high, ranging from 93% agreement for financial
impacts to 98% agreement for adaptation advice and reference to
climate change. Discrepancies were resolved through discussion.
Percentages of messages with each attribute are shown in Table 1.
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2.6. Adaptation intentions

Two items examined participants’ intentions to follow each
message’s recommendations. Participants rated the extent to
which each message made them feel motivated to “seek out more
information on the topic” and to “take action” on scales ranging
from 1 (not at all motivated) to 5 (extremely motivated). We created
intention scores by averaging across items (a = .84).

3. Results

3.1. Audience segmentation analysis

Latent profile analysis (LPA) was conducted using MPlus 4.1
(Muthén & Muthén, 2006) to classify respondents into audience
segments based on patterns in the strength of their climate change
cognitions. When assessing model fit, we considered the Lo-
Mendell-Rubin likelihood ratio test (LMR; Lo et al., 2001), Entropy,
the Bayesian Information Criterion (BIC; Schwartz, 1978), and
overall interpretability of the solution. The LMR test assesses
difference in goodness-of-fit between model k and model k � 1,
where k refers to the number of retained profiles (audience
segments). Significant p values indicate that model k � 1 should be
rejected in favor of modelk. Entropy indicates classification
certainty ranging from 0 to 1.00. The BIC assesses improvement
in fit after penalizing for the number of model parameters, where
the best fitting model is indicated by the smallest BIC value
generated among competing models. All psychological profiling
variables were standardized to a mean of 0 and a standard
deviation of 1 to equate scales and facilitate computation and
interpretation of the segments. The dataset contained no missing
values).

Fit indices for 2- through 7-segment solutions are presented in
Table 2. The LRM tests indicated that the 3-segment solution fit the
data significantly better than the 2-segment solution, and that fit
could not be further improved by retaining a 4th segment. A plot of
the BIC values indicated that the curve flattened out between
segments 3 and 4. This was consistent with the results from the
LMR test, indicating that the increase in fit offered by the 4-
segment solution was not substantial. The 3-segment solution also
produced a high entropy value (.90) and was also the most
interpretable. Characteristics of the three climate change audience
segments identified by the LPA are shown in Fig. 1.

The first audience segment comprised 20.3% of respondents
who we labeled as dismissive about climate change. Mean scores
on all psychological indicators were well below the sample
average. The second segment included 45.2% of respondents who
could be characterized as uncommitted about climate change.
Mean scores on most of the profiling variables were close to the
sample average. Although these individuals exhibited slightly
above average levels of general belief in climate change, they
reported lower than average levels of connection with nature,
green self-identity, trust in authorities, concern, knowledge, and
distress and outrage over climate change. The third segment
comprised 34.4% of respondents who we labeled as being alarmed

about climate change. This group scored highly on all assessed
cognitive and affective indicators.

A MANOVA conducted in SPSS 20 revealed that the three
climate change audience segments explained a significant 64.0% of
the variance in the set of climate change cognitions, Wilks’ L = 0.13,
F(28, 2030) = 129.08, p < .001, h2 = .64. All univariate Fs were
significant at p < .001, and Tukey’s post-hoc tests indicated that all
indicator means increased significantly from the dismissive
segment to uncommitted segment and from uncommitted
segment to the alarmed segment (h2 ranged from .14 to .60).
The predictive utility of the climate change segments was validated
by a further MANOVA which revealed that segment membership
explained a significant 19.9% of the variance in two adaptive
responses to climate change: behavioral responses and support for
climate change funding, Wilks’ L = 0.64, F(4, 2054) = 127.51, p < .
001, h2 = .20. Univariate analyses indicated that both outcomes
differed significantly across groups at p < .001, with behavioral
responses and support for funding increasing significantly from
dismissive to uncommitted, and from uncommitted to alarmed
(h2 = .18 and .28, respectively).

3.2. Message attributes predicting adaptation intentions

We used policy capturing, in conjunction with multilevel
modeling to test our hypotheses about which message attributes
would predict adaptation intentions in which audience segments.
Policy capturing is a method used in applied psychology to explore
the relationships between people’s judgments and the information
used to make those judgments (Cooksey, 1996), and multilevel
modeling provides a flexible statistical platform for quantifying the
magnitude of these relationships. In combination, these two tools
have been applied in a range of domains including: environmental
sustainability (Hine et al., 2009), job performance (Rotundo &
Sackett, 2002), and academic decision making (Dahling &
Thompson, 2010). In the current study, all of the policy capturing
analyses were conducted using HLM 6 (Raudenbush et al., 2004).

Given that each respondent provided adaptation intention
judgments for six climate change adaptation messages, randomly
selected from a pool of 60 messages, judgments were nested
within participants. In the Level 1 (within-person) analysis,
regression equations were computed for each participant using
adaptation intentions as the criterion variable and the six message
attributes (i.e., explicit reference to climate change, adaptation
advice, strong negative emotive content, appeals to collective
responsibility, reference to local impacts, and reference to financial
impacts) as predictors.

The Level 2 (between-person) analysis employed a restricted
maximum likelihood approach in which the intercept and beta
coefficients from the Level 1 analyses were regressed on two Level
2 dummy coded audience segment variables (i.e., dismissive vs.
alarmed, and uncommitted vs. alarmed). Alarmed respondents
were used as the reference group given that a key aim of the study
was to determine how to improve engagement with audiences that

Table 1

Percentage of messages with each attribute.

Predictor No Yes

Climate change reference 62% 38%

Adaptation advice 47% 53%

Negative emotive content 90% 10%

Collective responsibility 67% 33%

Local impacts 37% 63%

Financial impacts 72% 28%

Table 2

Model fit indices for latent profile analysis solutions.

Profile solution BIC LMR Entropy

1 41142.18

2 36662.82 p < .001 .92

3 35240.47 p < .001 .90

4 34843.66 .15 .87

5 34414.09 .12 .91

6 34220.92 .17 .88

7 34063.00 .44 .88

Note: BIC: Bayesian information criterion; LMR: Lo-Mendell-Rubin likelihood ratio

test.
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were dismissive and uncommitted in their views about climate
change. The Level 2 analysis enabled us to assess whether the
relation between the climate change adaptation message attrib-
utes and adaptation intentions varied systematically as a function
of pre-existing mindsets about climate change, and determine
which message attributes were associated with increased adapta-
tion intentions within each audience segment.

Sample size is an important consideration in multilevel studies.
Maas and Hox (2005) ran a series of simulations in which they
varied Level 1 and Level 2 sample sizes. They found that only
simulations with small Level 2 samples (consisting of 50 or fewer
cases) produced biased Level 2 standard errors. All other
simulations, including those with Level 1 sample sizes as small
as five, produced accurate and unbiased regression coefficients,
variance components, and standard errors at both Level 1 and Level
2. Given the current study had over 1000 respondents at Level 2
and six ratings per respondent at Level 1, it exceeded Maas and
Hox’s (2005) recommended sample size guidelines.

3.2.1. Unconditional model

As an initial step, an unconditional model (i.e., no predictors at
within-individual or between-individual levels) was used to
decompose the total variance in adaptation intentions into within-
and between-person components. The intraclass correlation from
the unconditional model was rI= .61, indicating that over half of the
variance in adaptation intentions was attributable to individual
differences (between-subjects variance), and less than half
reflected within-subjects variance across messages. Given that
the intraclass correlation was large, multilevel analysis was an
appropriate analysis strategy (Garson, 2013).

3.2.2. Level 1 model: which message attributes predict adaptation

intentions?

The Level 1 analysis involved regressing climate change
adaptation intentions (the criterion variable) on six dichotomous
predictors: explicit reference to climate change, specific adapta-
tion advice provided, strong negative emotional content, appeals
to collective responsibility, explicit reference to local impacts, and
explicit reference to financial impacts. For all predictors, messages
that included the message attribute were coded 2 and messages
that did not include the attribute were coded 1.

Average unstandardized coefficients and robust standard errors
for the intercept and each of the message attributes are presented
in Table 3. The intercept value indicates that, on average,
respondents reported adaptation intention ratings of 2.44 (
SE = .13), just under the mid-point on the 5-point scale. Three of
the six message attributes significantly predicted adaptation
intentions. Messages that did not specifically mention climate
change, provided specific adaptation advice, and contained strong
negative emotional content all elicited stronger intentions to adapt
to threats conveyed in the messages.

3.2.3. Level 2 model: do message attribute effects vary as a function of

audience segment?

A second major aim of the study was to determine whether the
effects of message attributes on adaptation intentions varied as a
function of audience segment; that is, whether participants were
classified as dismissive, uncommitted, and alarmed about climate
change. This was addressed by conducting a Level 2 analysis in
which segment membership was used to predict the intercept and
beta coefficients associated with the message attributes from the

Fig. 1. Psychological characteristics of the climate change audience segments based on latent profile analysis. Error bars: �1 SE.

6 D.W. Hine et al. / Global Environmental Change 36 (2016) 1–11



Level 1 analysis. Significant Level 2 effects are sometimes referred
to as cross-level interactions because the magnitude of the relation
between the Level 1 predictors and criterion vary as a function of
the value of one or more Level 2 predictors. To aid in the
interpretation of the cross-level interactions, all significant Level 2
effects were plotted using HLM’s graph module. A summary of the
Level 2 analysis is presented in Table 4.

Significant Level 2 effects were found between the dismissive
and alarmed segments for the intercept, reference to climate
change, and local impacts. The significant effect for the intercept
indicated that, on average, members of the alarmed segment
scored 1.24 points higher on the 5-point adaptation intention scale
than the dismissive segment across the full set of climate change
adaptation messages. The climate change reference effect

indicated that members of the dismissive segment reported lower
adaptation intentions in response to messages that explicitly
mentioned climate change, relative to messages that did not. In
contrast, mentioning climate change had no effect on adaptation
intentions for alarmed participants. This group reported relatively
strong intentions regardless of whether climate change was
mentioned (see Fig. 2a). For the local frame effect, members of
the dismissive group were more engaged by messages that
emphasized local impacts relative to messages that made no
reference to local impacts. For the alarmed segment, emphasizing
local impacts had no effect on adaptation intentions (see Fig. 2b).

There were no significant differences in intercepts or beta
coefficients between uncommitted and alarmed respondents. That
is, climate change message attributes elicited similar adaptation
intentions in both of these audience segments.

4. Discussion

We investigated how three Australian climate change audience
segments (alarmed, uncommitted, and dismissive) responded to a
diverse set of climate change adaptation communications sourced
from the Internet. Using hierarchical linear modeling, we deter-
mined that climate change adaptation intentions could be
increased by including or excluding particular message attributes,
and also that message effectiveness could be further enhanced by
matching message attributes to specific audience segments. In the
sections that follow, we discuss these findings, highlight impli-
cations for climate change engagement strategies, and make
suggestions for future research.

4.1. Climate change audience segments

We applied latent profile analysis to a set of 14 psychological
variables (values, knowledge, beliefs, and affective responses) to
identify three distinct climate change audience segments which
were characterized as being alarmed (34.4%), uncommitted
(45.2%), or dismissive (20.3%) about climate change. This three-
group solution is broadly similar to an earlier study by Hine et al.
(2013b) who, using a similar set of profiling variables, identified
five segments: alarmed (26%), concerned (39%), uncertain (14%),
doubtful (12%), and dismissive (9%). Both solutions produced
conceptually equivalent anchor segments, but respondents with
more moderate views were less differentiated in the current study,
all falling within a single segment (uncommitted).

Differences between the two studies are likely attributable to at
least three factors. First, Hine et al. (2013b) used a larger sample
that was designed to be broadly representative of the Australian
population, whereas our current sample was more urban,
educated, and younger. Thus, the two samples are not directly
comparable. Second, as noted in Section 2, the current study used a
slightly modified set of profiling variables compared to Hine et al.
(2013b), including additional measures assessing climate change
outrage and beliefs about climate change causes, and the removal
of a measure assessing support for nuclear power. Finally, there
was approximately a two-year gap between data collection periods
for the two studies. Audience segments may change over time,
with existing segments merging or disappearing, and new
segments being created, in line with increasing global understand-
ing and experience of climate change (Hine et al., 2014, 2013b;
Leiserowitz et al., 2015).

Despite differences in the number of audience segments
identified, validation analyses yielded a similar pattern of results
across both studies. Respondents classified as alarmed engaged in
more adaptive behavioral responses and reported greater support
for climate change funding than those assigned to the uncommit-
ted segment (in this study) or to one of the three central segments;

Table 3

HLM level 1 analysis: relationships between message attributes and climate change

adaptation intentions.

Variable Coefficient SE t (1029) Valid cases

Intercept 2.44 .13 18.82** 1030

Climate change reference �.08 .03 �2.52* 1001

Adaptation advice .08 .03 2.98** 1011

Negative emotive content .16 .03 4.68** 493

Collective responsibility �.01 .04 �.28 947

Local impacts .03 .03 1.08 927

Financial impacts .04 .02 1.72 987

Coefficients were computed using HLM’s restricted maximum likelihood algorithm,

and are interpreted as average unstandardized beta weights. Random effects for

each predictor were assessed one at a time, with all other predictors fixed. Given

that each participant viewed 6 of 60 messages, some predictors did not vary for

some participants in the in the Level 1 regression equation (i.e., the predictor was a

constant). In such instances, the HLM software dropped cases with no variability

from the analysis. Valid cases refers to the number of cases used to compute each

Level 1 coefficient.
* p < .05.
** p < .01.

Table 4

HLM level 2 analyses: message attribute effects on climate change adaptation

intentions as a function of audience segment.

Effect Coefficient SE t(1027)

L1 intercept (mean intention)

Dismissive �1.24 .35 �3.59**

Uncommitted �0.52 .29 �1.78

Climate change reference

Dismissive �0.37 .08 �4.57**

Uncommitted �0.11 .07 �1.62

Specific adaptation advice

Dismissive 0.00 .07 �.02

Uncommitted �0.02 .06 �.28

Negative emotive content

Dismissive �0.06 .10 �.61

Uncommitted �0.08 .08 �1.08

Collective responsibility

Dismissive 0.10 .10 1.06

Uncommitted 0.01 .09 .09

Local impacts

Dismissive 0.20 .08 2.43*

Uncommitted 0.04 .07 .53

Financial impacts

Dismissive �0.04 .06 �.68

Uncommitted �0.03 .05 �.57

Note: for the dismissive and uncommitted effects, alarmed segment members

served as the reference group. All significance tests are based on robust standard

errors.
* p < .05.
** p < .01.
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doubtful, uncertain, or concerned (in Hine et al., 2013b). In turn,
uncommitted/central segment respondents reported more behav-
ioral responses and support for climate change funding than those
classified as dismissive. Thus, our audience segments could be
distinguished from each other not only on the basis of their values,
knowledge, beliefs, and affective responses to climate change, but
also in terms of the extent to which they actively engaged in
behaviors to reduce their carbon footprint and adapt to climate
change. This is consistent with other climate change audience
segmentation studies that have also reported clear differences
across audience segments on a range of variables assessing
climate-change-related cognition, behavior, and policy support
(Hine et al., 2014; Maibach et al., 2011; Morrison et al., 2013).

4.2. Message attributes and adaptation intentions

A central aim of the study was to determine if including specific
message attributes in climate change adaptation communications
could motivate viewers to generate intentions to adapt to the
climate change threats. If yes, which attributes would be most
effective for which audience segments, defined on the basis of
members’ values, beliefs, and behavioral responses to climate
change? Although numerous studies have demonstrated the
effectiveness of message framing on climate change concern and
support for various climate change policies, only a handful of
studies have systematically evaluated which frames work best for
which audience segments. Our findings support the view
advocated by social marketers that messaging should be tailored
and targeted to specific audience segments for optimum impact
(Kotler et al., 2002; Lefebvre, 2013; Slater, 1996), and are also
consistent with previous climate change framing studies that
indicate that even subtle variations in message format and content
can elicit different responses from different subgroups (e.g., Hart &
Nisbet, 2012; Myers et al., 2012; Schuldt et al., 2011). In other
words, the inclusion of certain types of content in climate change
messages can be beneficial, detrimental, or have no impact,
depending on whether the audience is dismissive, uncommitted,
or alarmed about climate change.

Table 5 provides a summary of which message attributes
increase and decrease adaptation intentions for each of the
audience segments investigated in this study. Two message
attributes, providing specific adaptation advice and negative
emotive content, were significantly associated with increased
adaptation in all audience segments. The adaptation-advice effect
is consistent with the extended parallel processing model (Witte,
1992), which suggests audiences are more likely to respond in an

adaptive manner when messages about threats, such as climate
change, include concrete strategies about how to reduce or
eliminate the threat. According to the model, in the absence of
efficacy-building information, threat messages often result in fear-
control processing in which individuals either attempt to the deny
the importance of the threat or discredit the message or
messenger. Our finding that negative emotive content increased
adaptation intentions for all audience segments surprised us, and
runs somewhat counter to the conventional wisdom in climate
change communication circles. For example, Feinberg and Willer
(2011) argued that messages with dire warnings about climate
change may be counterproductive because they contradict
people’s faith in a just world. Markowitz and Shariff (2012)
recommended using emotional carrots (e.g., hope, pride, and
gratitude) as opposed to emotional sticks (e.g., guilt, shame, and
anxiety) to increase moral engagement with climate change. Stern
(2012) argued that climate change deniers may be immune to fear
appeals, given they manage their fear by rejecting that climate
change is occurring. One possible explanation for our findings
running counter to the norm may be fundamental differences
between climate change mitigation (the primary focus of previous
studies) and climate change adaptation (the focus of the current
study). Markowitz and Shariff (2012) cite evidence that suggests
that positive emotions are more effective than negative emotions
in driving pro-social behavior. Climate change mitigation clearly
falls within the class of pro-social behavior, given that if we fail to
take action, the future of humanity, or at least civilization as we
know it, is threatened; yet this is a distant threat requiring, in the
minds of many, only gradual behavioral change. Climate change
adaptation, on the other hand, is different; it often requires more
immediate responses to short-onset threats such as floods and
bushfires. Most of the adaptation messages included in our study
focused on taking action to protect one’s family and property
against severe storms, floods, and bushfires. That is, the focus was
not primarily on protecting society and future generations, but

Fig. 2. (a) Cross-level interaction indicating that mentioning climate change decreases adaptation intentions in respondents who are dismissive about climate change, but not

in those who are alarmed. (b) Cross-level interaction indicating that highlighting local impacts increases adaptation intentions in respondents who are dismissive about

climate change, but not in those who are alarmed.

Table 5

Summary of messaging recommendations for motivating dismissive, uncommitted,

and alarmed audiences to adapt to climate change.

Message attribute Dismissive Uncommitted Alarmed

Refer to climate change Detrimental No effect No effect

Specific adaptation advice Beneficial Beneficial Beneficial

Negative emotive content Beneficial Beneficial Beneficial

Highlight collective responsibility No effect No effect No effect

Highlight local impacts Beneficial No effect No effect

Highlight financial impacts No effect No effect No effect
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rather on saving oneself and one’s direct interests. Thus, although
fear may not be particularly effective in eliciting pro-social
responses to save the world, highlighting direct threats to self,
property, and/or family in an emotionally evocative way appears to
be an effective strategy for engaging all types of audiences,
particularly, as noted above, if concrete advice for dealing with
these threats is also provided. In terms of tailoring messages for
specific audience segments, we found that adaptation messages
that emphasized local impacts and avoided direct reference to
climate change may be particularly effective for audiences who are
dismissive about climate change. Providing this information to
uncommitted and alarmed segments provided no added benefit,
suggesting that this information could be included or excluded
without impacting the overall effectiveness of the messages. Our
finding regarding the positive impact of local framing on
dismissive audiences runs counter to a recent study by Schoene-
feld and McCauley (2015) published after we initially submitted
this paper. In a small study involving 99 US residents, they found
that value orientation moderated the impact of geographical
framing on climate change engagement. In particular, they
identified a reactance effect involving local framing among
participants with high self-enhancement values – values related
to power, wealth and hedonism – which have been linked to
climate change skepticism in previous research (Corner et al.,
2014). High self-enhancement participants who read information
about the local impacts of climate change, as opposed to those who
read no information, were less likely to consider climate change to
be important, engage in pro-environmental behavior and support
polices to mitigate climate change. Given substantial differences in
sampling, methodology, and outcome measures, it is difficult to
pinpoint why the results from our study diverged from those
reported by Schoenefeld and McCauley. Additional research is
needed to assess the robustness and boundary conditions for
effects of message frames highlighting local impacts.

Interestingly, emphasizing collective responsibility and finan-
cial impacts associated with climate change threats was unrelated
to adaptation intentions for any of the audience segments in our
study. This result ran counter to our prediction that these two
factors might resonate particularly strongly with audience seg-
ments that were skeptical or dismissive about climate change. Bain
et al. (2012) found that climate change deniers were particularly
receptive to messages that framed climate change mitigation
initiatives in terms of potential positive impacts on society and the
economy. The failure of the collectivist and financial frames to
increase adaptation intentions in our study may once again reflect
differences in climate change mitigation and adaptation. These
types of frames may be more effective in engaging audiences about
global problems that affect all of humanity rather than for
messages that emphasize direct personal threats to self, property,
and family. It is also worth noting that the failure of the financial
frame to increase adaptation intentions in our sample can be
viewed as a positive outcome, given growing evidence that
activating values related to personal power and financial gain may
actively suppress values which foster cooperation and caring for
the environment (Corner & Randall, 2011; Thogerson & Crompton,
2009).

Finally, we found that all of the climate change message
attributes investigated in this study elicited similar responses from
Uncommitted and Alarmed audience segments. If this finding can
be replicated, this is good news for climate change communicators
given that it suggests that tailoring and targeting messages, which
in some instances can be prohibitively expensive, may not be
required for these two segments. Messages may need to be
specifically crafted for those who are dismissive about climate
change. Everyone else can receive similar messages.

4.3. Limitations and future research

This study had several limitations that should be considered
when interpreting our findings. First, although we employed a
large, diverse national sample, readers should not assume that our
findings will necessarily generalize to the Australian population or
to other countries where perspectives on climate change may vary
substantially from those expressed by our respondents. To evaluate
the robustness of our findings, it would be beneficial to conduct
additional studies, using a similar methodology, with different
representative sets of climate change communications, including
those focusing on mitigation as opposed to adaptation, to evaluate
the robustness of our findings.

A second important limitation of this study is that it employed a
correlational research design. Our results indicated that the
presence or absence of specific message attributes was signifi-
cantly associated with audience responses, and that the nature of
these associations varied across climate change audience seg-
ments. Yet the presence of significant associations in this study
does not necessitate the existence of causal links. Future research
in which message attributes are experimentally manipulated
should be conducted to provide a more in-depth understanding of
potential casual mechanisms. We suggest that the Brunswikian
principle of representative design (Brunswik, 1955; Cooksey, 1996)
– assessing a broad range of messages currently in use – continue
to be applied to ensure a high degree of practical relevance.

Third, although our study was quite broad by conventional
standards – both in terms of the number of message attributes and
audience segments assessed – it really only scratches the surface in
terms of what can be done in this area. There are many other
potentially important message features that could be explored in
future research, including impacts related to communication
channels, the use of imagery, temporal framing, health impacts,
and environmental impacts, to name but a few. Similarly,
alternative segmentation strategies that focus less directly on
climate change beliefs and behaviors also should be explored. It
would be particularly beneficial to investigate the effect of
different messaging strategies on audience segments derived
from influential models of basic human values (Schwartz & Bilsky,
1987), cultural cognition (Kahan, 2012), and environmental
worldviews (Dunlap et al., 2000).

Fourth, a major outstanding challenge for climate change
communicators is to broaden their focus beyond messages
designed to initiate behavior change to strategies designed to
sustain behavior change over time. Several studies have shown
that prolonged weather extremes (like heatwaves) consistent with
popular perceptions of climate change invariably increase concern
and promote adaptive behavior (Capstick & Pidgeon, 2014;
Capstick et al., 2015). Yet when opposing extremes (like unusually
cold winter storms) occur, skepticism about climate change
increases, often resulting in the abandonment of mitigation and
adaptation initiatives. More research is needed about how to
design messaging to help sustain vigilance and behavioral
commitment through periods of climate and weather variability,
some of which through their very nature encourage complacency.

Finally, it is important that readers not view our findings as a
definitive “how-to” guide for developing climate change messages.
Rather we consider our results to be general signposts to help
climate change communication specialists refine their messaging
strategies. We consider this to be an iterative, ongoing process
involving the assessment of additional message attributes not
explicitly investigated in this study, and adjusting communication
strategies in response to new climate science findings, trends in
media reporting, and the possible emergence of new audience
segments. It is also important to acknowledge that increasing
audience adaptation intentions, the main outcome variable in this

D.W. Hine et al. / Global Environmental Change 36 (2016) 1–11 9



study, does not necessarily directly translate into effective
behavioral responses to climate change. It is also important to
understand barriers that may prevent individuals from acting on
their good intentions. Identifying and understanding message
attributes that drive intention is an important first step. But the
behavioral challenges associated with adapting to climate change
remain substantial.

4.4. Conclusion

In this study we introduced an innovative methodology –

combining audience segmentation, representative design, and
hierarchical linear modeling – to assess the impact of tailoring
climate change adaptation messages on audiences that were
dismissive, uncommitted, or alarmed about climate change. We
found that messages that included specific adaptation advice and
strong negative emotive content increased adaptation intentions
for all three segments. Avoiding direct reference to climate change
and highlighting local impacts were particularly effective for the
dismissive segment. Highlighting collective responsibility and
financial impact were not effective strategies for increasing
adaptation intentions for any of the segments. Our results highlight
the importance of understanding one’s audiences and crafting
climate change messages that resonate with them.
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