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Abstract

Understanding how environmental problems, including Climate Change (CC), are visualized by the public and the media is crucial to developing 
effective communications strategies aimed at encouraging mitigation and adaptation behaviors. In this study, we sought to understand how Canadians 
visualize CC, the affective response elicited by CC images, and what factors predict the representativeness of photographs depicting CC. A representative 
sample of Canadian adult Anglophones (n = 618) completed an online survey that assessed responses to CC imagery and corresponding affective content 
(PANAS). Measures of demographics, CC beliefs/knowledge, and environmental values (NEP) were also collected. Content analysis showed Canadians 
mainly associate CC with ice melt, temperature, pollution, and flooding imagery. Logistic regression showed that CC representativeness of several photos 
is predicted by pro-environmental values, belief in the causes of CC, and political affiliation. Images generally elicited negative affect, particularly those 
depicting anthropogenic causes of CC, where feelings of distress and upset were strong. Importantly, CC images identified by participants differ from those 
commonly used in the Canadian news media. These findings will aid communicators in optimizing the use of visuals in CC messaging, and offer some 
guidance for more effective communication within the challenging Canadian context. 
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Introduction
Impacts of Climate Change (CC) have been experienced 

around the world, and the importance of mitigation and adaptation 

strategies have been strongly emphasized over the past decade [1,2]. 
Concurrently, public perceptions of CC impacts have continued 
to shift over time (see systematic review by [3]). Due to CC, 
extreme weather events are occurring more frequently and having 
detrimental effects on both human and ecological systems [2,4,5]. In 
Canada, impacts from CC vary across the country due to the diverse 
geography. For example, Canada has seen increased frequency and 
severity of extreme weather events (such as flooding and droughts), 
reduced ice cover in the Arctic, forest loss due to wildfires and pests, 
and variation in the amount and availability of surface water [6]. 
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Overall, Canada has experienced an increase in landmass temperature 
two times the global average between 1948 and 2012, while the north 
has experienced temperature increases two and a half times the global 
average since the 1940s [6].

Strategies for mitigating the impacts of CC at the national and 
provincial scales include integrated policies, financial incentives, 
taxes and fees, regulatory standards, and voluntary agreements [2]. 
Although these strategies are critical for CC mitigation and adaptation 
on a larger scale, it has also been argued that individual action is 
essential [3,7-10]. To elicit the necessary action, it is important to 
understand how CC is perceived and how information is currently 
communicated to the general public; this knowledge forms the 
foundation for improving the effectiveness of CC communications 
and messaging with respect to encouraging the necessary mitigation 
and adaptation behaviors.

Climate change communications

Although information and data on CC exist in large quantities, 
there are a number of concerns regarding how both the scientific and 
media communities present them. Environmental scientists, whom 
were some of the first to communicate on CC, do not always have 
experience writing information for the general public [11]. This can 
result in the presentation of information that is too complex for 
the general public to consume. On the other hand, environmental 
organizations and the media do not always have the scientific 
knowledge to support their claims [12]. These challenges have 
contributed to an overall confusion about CC amongst the general 
public as they receive differing messages about CC [13]. This is of 
particular concern, since the media plays an important role in sharing 
consumable, non-technical information on CC and environmental 
issues, and has become a main source of CC information for the 
general public [12].

With access to the Internet increasing rapidly in the past two 
decades, there has been a shift in the way that people consume 
information. Social media and news websites provide consumers 
with quick snapshots of information, often linking to longer stories, 
reports, or articles. In their book Media/Society: Industries, Images, 
and Audiences, Croteau and Hoynes highlight the relationship 
between media and society and the shift to electronic media and 
communications [14]. Pictures and videos (visuals) play an important 
role in this shift in communicating and receiving information 
[14]. The concept of using visuals as an information-medium and 
a behavior-alteration tool has long been studied in the marketing 
and communications literature (e.g. [15-20]). For example, from 
tourism research, images can influence consumers’ decision-making 
processes by helping them to shortcut processing the purchasing data 
[15,17,18], as well as positively or negatively influence consumers’ 
behavior and satisfaction [16]. Poor, et al. explored how images of 
other people eating can influence perceptions of taste [19], and Lang, 
et al. examined how individuals respond to images of alcohol [20]. 

Many of the methods and theories from communications and 
marketing research are applicable to CC communications research. 
Framing theory for example [21], has been used by many researchers 
in environmental and CC communications studies (e.g. [22-24]) 

allowing audiences to understand complex issues with more ease, and 
communicators to shape and tailor messages using words or images 
[25]. Visuals “help shape meaning partially because they convey a 
sense of reality, even though they are highly framed representations” 
[26, p. 493]. When communicating CC information, particular 
consideration must be given to how it is framed both verbally 
and visually [11]. For example, one of the most common framing 
strategies is to emphasize local impacts, or highlight the benefits of 
avoiding CC impacts [27].

Research on the use of visuals in CC communications is an 
emerging field, and most has been exploratory in nature focused 
on how CC is visualized by the public and the media [e.g. 28-
34] National surveys in the UK [28], USA and Norway found 
that weather, melting ice, and heat were common mental images 
associated with CC by the general public [32,34]. In the USA, CC was 
also highly associated with alarmist imagery, and in Norway a greater 
focus on the social aspects of CC was reported. Several studies have 
focused on visual representations of CC in the media [29,31,33,35]. 
Notably, DiFransceco, et al. found a large disconnects between the 
text and accompanying images used in Canadian CC news stories 
[29]. A common theme across the aforementioned studies is that CC 
visuals are associated with negative affect. The relationship between 
the affect elicited by CC imagery and behavioral intent has been 
explored in more recent literature. Leviston, et al. reported that while 
CC impact photos elicited strong negative feelings [36], participants 
were still willing to respond to CC. Similarly, Chapman, et al. found 
that participants connected CC impact photos to CC, and that these 
images motivated them to take action [37]. Hart, et al. reported that 
images of actions and action stories increased the perception of 
efficacy to address climate change [38]. Other studies have found that 
CC solution photos can make people feel more empowered to take 
action, but reduce the perceived importance of the issue [33,39].

The case of Canada

Historically, the Canadian government has held differing 
positions on CC. In 1988, Prime Minister Brian Mulroney made 
a public commitment to reduce green-house gas emissions [40]. 
Following this, the Canadian government committed to several CC 
agreements, including ratifying the United Nations Framework 
Convention on Climate Change in 1992, ratifying the Kyoto Protocol 
in 2002, introducing the Clean Air Act in 2006, committing to the 2030 
Agenda for Sustainable Development in 2015, and ratifying the Paris 
Agreement in 2016 [40,41]. In more recent years, the Conservative 
government of Stephen Harper formally withdrew from the Kyoto 
Protocol, eliminated and scaled back funding for national networks 
for climate science, released a Media Relations policy in the Ministry 
of Environment to stop scientists from directly communicating 
with the media, and funded some CC mitigation research, 
including projects on carbon capture and storage in the Alberta 
oil sands [40-42]. As our study was undertaken while the Harper 
government was in power, these events were potentially influential 
on public perceptions of CC in Canada. Perhaps most notably, the 
centralization of communications and control over messaging was 
not well received by scientists or the media. (For fuller details on the 
history of environmental politics in Canada, see [43-47]). This study 
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also took place during a federal election year which meant that many 
of these issues were brought to light on different media platforms by 
opposing political parties. Public opinion, therefore, may have been 
influenced by such messaging.

Nationally, media coverage of CC has been integrated into the 
normal news cycle since the Kyoto Protocol, and since this time, 
policy making has been a dominant thematic frame in CC-related 
articles [48]. Stories on ecological events and scientific discoveries 
have decreased, while policy debates and coverage of proposed CC 
solutions have increased [49]. In addition to the diverse political 
history, Canada serves as a unique case as it has a large minority 
population of French Canadians, and the American news media is 
widely accessible to the general population. Young, et al. studied 
regional differences between the French and English media in 
Canada, and found that coverage of social justice is more prevalent 
in French CC stories [50]. Good undertook a content analysis of CC 
coverage in Canadian news, and showed that CC stories are more 
frequent and prominent in Canada than in the American media [51]. 
Ultimately our survey was only available in English, which meant 
that monolingual francophone Canadians were unable to participate. 
However, 10% of respondents were from Québec, and many Canadian 
francophones live in other areas of the country and have access to 
these media through television and the Internet.

Current study

To our knowledge, there are no prior reports in the peer-
reviewed literature on how a representative sample of Canadians 
visualizes CC, and this gap informs the current study. Using Canada 
as a case study, we seek to better understand CC visualisation by 
determining (i) what images represent CC, and how this varies with 
demographics, CC knowledge and beliefs, and environmental values, 
and (ii) the affective response elicited by CC imagery depicting causes 
and impacts. We also wished to better characterize the Canadian 
public with respect to their attitudes and beliefs around CC, and 
where they source their information. This information should be of 
value to communicators, policy makers, and educators in tailoring 
CC messages to diverse populations, and assist in communication 
strategies aimed at encouraging CC mitigation and adaptation 
behaviors amongst citizens.

Materials and Methods
Recruitment

An online survey (English language) was administered using 
the QualtricsTM survey platform (2015, Provo, Utah, US) in August 
and September of 2015. Ethics approval for this study was obtained 
from the Brock University Research Ethics Board (#14-320). Prior to 
the survey being administered, pilot testing was conducted using a 
convenience sample (n = 40) to test for clarity of questions and ease 
of software use. We sought to obtain a representative sample of the 
Canadian population through two recruitment drives; the first, a 
market research company (IPSOS; Cohort 1, n = 563), and the second 
through the Internet (Cohort 2, n = 120). For the former, the overall 
sample was selected based on its representativeness of the Canadian 
adult population for age, gender, region and education. Individual 
participants self-selected, but had to be 18 years of age or older 

and Canadian citizens in order to participate. For Cohort 2, adult 
individuals self-selected by responding to invitations to participate 
posted on social media, emails to individuals, and postings on the 
online research advertising website Call for Participants (https://
www.callforparticipants.com). Additionally, posters were positioned 
around the Brock University campus, and participants in Cohort 2 
were offered the chance to enter a prize draw for $200 cash. 

Survey measures

The order of presentation of material in the survey was structured 
as follows: 1) CC images: open ended image identification; 2) CC 
images: photograph rankings; 3) CC knowledge and beliefs; 4) pro-
environmental values; and 5) socio-demographics. The following 
sections expand on each of these, with the full survey available in the 
supplementary materials.

Climate change images: Open-ended image identification

The first question participants were asked was “when you hear 
the words ‘climate change,’ what is the first image that comes to 
mind?” [32,52]. This was an open-ended question, presented first to 
reduce any priming effects from other questions. Participants were 
then asked to give their impression of this response (‘very negative’, 
‘somewhat negative’, ‘neutral’, ‘somewhat positive’, ‘very positive’) to 
capture the affective rating of the identified image [52].

Climate change images: Photograph rankings

Participants were also asked to rate a set of seven photographs 
(refer to Supplementary Materials 1) presented randomly for how 
much they thought each represented CC to them (1 = ‘not very well’, 
through to 7 = ‘very well’). The photographs were selected based on 
their representativeness of the impacts and causes of CC outlined 
by the Government of Canada in Canada’s sixth national report on 
climate change [6]. This report was chosen as a guideline for selecting 
Canada-relevant images depicting CC causes and impacts. It is a 
publicly available document, which outlines Canada’s greenhouse 
gas emissions, what actions are being undertaken to address CC, 
and climate-related support Canada provides to developing nations. 
The report is submitted biennially to the United Nations Framework 
Convention on Climate Change (UNFCCC).

The three impact photos were images of melting Arctic sea 
ice, flooding (as example of extreme weather), and a thermometer 
showing elevated temperature on a sunny day (as example of increased 
temperatures). The four cause photos consisted of three depicting 
human-induced causes (fossil fuel extraction, deforestation/land use 
change, and smokestacks [as an example of pollution/greenhouse 
gases]), and one depicting a natural cause (volcanic eruption). Stock 
photographs that represented these seven impacts and causes were 
purchased from BigStock Photo (http://www.bigstockphoto.com), 
and pilot testing with environmental researchers and members of the 
general public (n = 40) helped to confirm the photos represented the 
desired concepts. Seven photos was considered optimal with respect 
to representing a sufficiently diverse range of ‘iconic’ images related 
to the target concepts, while reducing the risk of participant fatigue 
and non-completion of the survey. Photo selection was also limited to 
those CC impacts and causes that could be clearly visualized. 

https://www.callforparticipants.com
https://www.callforparticipants.com
http://www.bigstockphoto.com
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After rating all of the photos for representativeness, participants 
then provided affect ratings on the Positive and Negative Affect 
Schedule (PANAS; [53]) for those photos scored 5, 6, or 7 for 
representativeness of CC. The PANAS scale is a widely used research 
tool for measuring affect or emotion, and captures responses to a list 
of words depicting emotions, such as (“when I look at this photo I 
feel:”) distressed, excited, guilty, and inspired. Each emotion is scored 
on a 5-point Likert scale (Not at all; A little; moderately; Quite a 
bit; extremely). Of the original 20 indicators, the terms jittery and 
active were removed after piloting to help reduce cognitive load/
survey time, and the PANAS total score adjusted accordingly (range 
became 9-45). To capture a baseline of positive, negative and neutral 
affect ratings, and to ensure that the scale was being used correctly, 
three photographs from the International Affective Picture System 
(IAPS; [54]) were also included (photographs were of a mourning 
couple, a stool, and puppies). The IAPS is database of standardized 
photographs available to researchers to use for investigating emotions 
and attention [54].

Climate change knowledge and beliefs

Several questions aimed to measure participants’ CC knowledge 
and beliefs. First participants were asked “Have you heard or 
read anything about climate change?” (‘yes’, ‘no’, ‘unsure’; [55]). 
Respondents were then asked to identify all the sources they get 
their information about CC from (options: ‘books’, ‘environmental 
organizations’, ‘government’, ‘Internet’, ‘newspapers and magazines’, 
‘radio’, ‘research reports’, ‘school/education’, ‘television’, ‘none’, 
or ‘other’). CC knowledge was assessed with the statement “On 
a scale of 1-10, how much do you know about climate change?” (1 
= ‘I know very little’, through to 10 = ‘I know a great deal’). They 
were then asked, “How important is the issue of climate change to 
you personally?” (5-point Likert scale; [55]), and how they have been 
affected by CC (‘very positively’, ‘somewhat positively’, ‘unsure’, 
‘somewhat negatively’, ‘very negatively’, ‘not at all’).

Belief in CC was assessed with the statement “Do you think the 
causes of climate change are …”, with five response options presented 
as pie charts representing different degrees of anthropogenic v 
natural causes (natural 100%; natural 75% and human 25%; natural 
50% and human 50%; natural 25% and human 75%; or human 100%).
To measure uncertainty and skepticism, participants were asked to 
choose one response (5-point Likert scale) for each of the following 
statements: “I’m uncertain that climate change is really happening”; 
“The seriousness of climate change is exaggerated”; “Most scientists 
agree that humans are causing climate change”; “It is uncertain what 
the effects of climate change will be” and “The media is too alarmist 
about climate change” (adapted from [56,57]). We acknowledge that 
the understanding and expression of CC skepticism by the public 
is nuanced, and may encompass multiple constructs. The measures 
that we have used here are intended to capture what has been termed 
‘epistemic skepticism’ [58].

Pro-environmental values and socio-demographics

Environmental values were assessed using the New Environmental 
Paradigm scale (NEP; [59]), as shortened and adapted by Whitmarsh 
[56]. Several socio-demographic indicators were also assessed, 

including age, sex, education attainment, environmental/science 
education attainment, location, household and individual income, 
political party affiliation, and religious affiliation. The majority of 
the response options for these questions were derived from Statistics 
Canada census data (refer to Supplementary Materials 2). 

Data treatment and analysis: General approach

XLStat (version 2015.4.1, Addinsoft SARL, 28 West 27th Street, 
Suite 503, New York, NY, 10001) was used for analysis, and both 
qualitative and quantitative methods were utilized. Content analysis 
was applied to the open-ended CC image associations using the 
codebook of Leiserowitz [52]. The codebook was adapted for 
this study as some of the original categories were not applicable, 
and some new categories emerged; however any coding into new 
categories employed the same grounded coding theory. With the 
aim of capturing the most salient responses from participants, only 
the first response provided was used, even if more than one response 
was provided (n = 31). The original and adapted coding frameworks 
are given in Supplementary Material 3 [52]. Affect ratings were then 
summarized by category to understand the positive and negative 
emotion associated with each image group. NEP responses were 
recorded to numerical values (1-5), with reverse coding applied 
where necessary, and the mean NEP score calculated.

Logistic regression analysis was used to determine which 
independent factors influence the representativeness of the CC 
photographs. Photograph representativeness values were recorded 
as 1 (representative; scores 5-7) or 0 (not representative; scores 1-4). 
The independent variables included in the analyses were: 1) socio-
demographic (age, sex, location, political affiliation, individual 
income and household income); 2) education and CC knowledge; 
and 3) CC beliefs (human vs. natural causes) and pro-environmental 
values (NEP scores). In some cases socio-demographic categorical 
responses were selected by only a small proportion of participants, so 
these were collapsed into fewer categories. Specifically, location data 
was grouped into Prairies and West Coast (British Columbia, Alberta, 
Saskatchewan, and Manitoba), Central (Ontario and Québec), and 
Atlantic (New Brunswick, Nova Scotia, Prince Edward Island, and 
Newfoundland). Age responses were collapsed into five categories: 
18-29, 30-39, 40-49, 50-59, and 60-74 years. Bloc Québécois political 
affiliation responses were grouped into the other category. For 
the education categories, High School and Less than High School 
were collapsed into a High School or Less category, and University 
Master’s and University PhD into a University Graduate category. 
Errors terms for all mean values shown for summary and descriptive 
data are standard deviations unless otherwise stated.

Sample description

In total 683 adult Canadians completed the survey (563 from 
Cohort1 and 120 from Cohort 2). Of the 683 usable responses, 65 were 
removed because an insufficient number of questions were answered 
or because participants took less than four minutes to complete the 
survey. Based on socio-demographic characteristics, the sample is 
broadly representative of the Canadian population (full summary 
in Supplementary Materials 4) [60-62]. Significant differences exist 
(Stats Canada v our study) in representation from Ontario (38% v 
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53%) and Québec (24% v 10%), proportion of females (50% v 64%), 
and proportion of participants aged 18-24 yrs (18% v 11%).

Results
Climate change knowledge, beliefs and pro-environmental 
values

Knowledge: To the question “Have you heard or read anything 
about climate change?” 79% reported yes, 13% no, and 6% not sure. 
The sources used for information about climate change for participants 
who reported that they have heard or read about CC are summarized 
in Figure 1. More than half reported they acquire information from 
television (77%), the Internet (74%), and print media (58%), whereas 
research reports (29%), school/education (28%) and radio (28%) 
were the least common sources. Other sources were selected by 3% of 
participants, with journal articles, talks and seminars, friends, family, 
colleagues, neighbors, acquaintances, podcasts, Facebook, and 
changes in weather patterns reported. For the question “How much 
do you know about climate change?” (1 = very little, 10 = a great 
deal), the average response of 5.83 ± 1.95 represents an intermediate 
level of knowledge. 13% of participants reported low CC knowledge 
(responses 1-3), 68% an intermediate knowledge (responses 4-7), and 
19% high knowledge (responses 8-10).

Beliefs and pro-environmental values: CC belief was assessed 
using three questions. First participants were asked “How important 
is the issue of CC to you personally?” A large majority of respondents 
felt that CC is personally important (85%), 6% felt that it is personally 
unimportant, and 9% felt that it was neither important nor 
unimportant. Participants were also asked how they have been affected 
by CC. A large proportion of the respondents were unsure if they have 
been affected by CC (42%), 35% believed they have been negatively 
impacted, 15% believed they have been positively impacted, and 8% 
believed they have not been impacted at all. Finally, participants were 
asked if they thought that the causes of CC are natural, human or a 
combination of both. The majority of respondents believed that the 
cause of CC is entirely anthropogenic (66%), 5% believed it is entirely 
due to natural causes, and the remainder believed it is a combination 
of both (Figure 2).

To gain a better understanding of perceived uncertainty and 

skepticism about CC, participants were presented with a series of five 
indicator statements and asked to record their level of agreement (1 
= strongly disagree, 5 = strongly agree). Responses are summarized 
in Figure 3, and indicate that the sample had a relatively low level of 
skepticism, but was also uncertain on what the effects of CC will be. 
The overall pro-environmental values of participants were relatively 
high, with the average NEP score of 3.77 ± 0.73.

Climate change images

Open ended responses: Participants were first asked “When you 
hear the words ‘climate change,’ what is the first image that comes 
to mind?” Of the 30 image categories that emerged (Supplementary 
Materials 3), the top 12 categories captured 84% of responses, with 
ice melt (18%), weather (16%), global warming (12%), and nature 
(11%) being the most prevalent themes (Figure 4). Participants also 
rated the affect associated with their self-identified images. The mean 
affect rating was 1.96 ± 1.03, corresponding to the somewhat negative 
anchor term (value = 2). All image categories associated primarily 
with negative affect, with the pollution and dry/desert categories 
evoking 100% negative affect. In contrast, the nature category had 
the highest proportion of positive affect associated with it (26%) and 
evoked the lowest percentage of negative affect (50%). 

Photo representativeness: Respondents were asked to rate a series 
of photographs for how much each represents CC (1 = not very well, 7 
= very well). The iceberg image ranked highest for representativeness Figure 1: Sources of climate change information used by Canadians. 

Figure 2: Belief in the causes of climate change. Data displayed are the 
proportion of respondents selecting the human, natural or combinatory 
options.

Figure 3: Climate change uncertainty and skepticism. Data represent 
percent agreement with indicator statements.
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(5.67 ± 1.54), and the volcano the lowest (3.74 ± 1.89) (Figure 5). 
Affective responses were also collected using the PANAS and are 
summarized in Figure 5. All of the CC photographs were associated 
with overall negative affect scores with the exception of the volcano, 
which was rated similarly for both negative and positive affect. The 
smokestack image had the highest negative affect rating and the 
lowest positive rating, as partly reflected in the highest response for 
the distressed, upset, irritable, and afraid emotion indicators (data 
not shown). Contrasting this, the volcano photograph had the highest 
positive affect rating, scoring highest for the strong, alert, inspired, 
and determined indicators (data not shown). Images depicting CC 
impacts and causes were scored similarly for both negative (22.13 ± 
8.82 and 23.07 ± 8.97, respectively) and positive (18.10 ± 7.44 and 
17.32 ± 7.77, respectively) affect when ratings were averaged across 
individual photographs. Affective responses to the three IAPS images 
were as expected (puppies = positive; mourning couple = negative; 
stool = neutral), and indicate participants were using the scale as 
intended.

Predictors of representativeness: Logistic regression analysis 
was used to determine which independent variables influence the 

identification of representative CC photographs. Table 1 shows 
which factors were predictive of representativeness, while Table 2 
breaks these findings down and gives the standardized coefficients 
for the significant variables. Overall, pro-environmental values were 
the most prevalent and one of the strongest positive predictors of 
representativeness, while beliefs surrounding the cause(s) of CC were 
also predictive for the smokestack, oil, volcano, and temperature 
images. Of the several socio-demographic factors examined, only 
sex (volcano), individual income (volcano), and political affiliation 
(smokestack, oil, and flooding) were significant.

The smokestack image was the only one where representativeness 
was predicted by income. Specifically, participants who earned 
between $50,000 - $99,999 were less likely to rate this photograph 
more representative of CC than those in other income brackets. 
Association with the Liberal (deforestation, oil, flooding) and New 
Democratic (oil) parties predicted representativeness for several 
photographs. Participants who self-reported lower knowledge of CC 
rated the deforestation, oil and flooding images as less representative 
than other knowledge groups. While the representativeness of only 
two images was predicted by education level, they varied in direction. 
Specifically, individuals with an education at or below high school 
level rated the volcano photograph as more representative, whereas 
this was reversed for the iceberg photograph, where participants with 
a university graduate degree rated it as more representative of CC than 
those with an education at or below high school level. Participants 
with greater belief that CC is caused by natural factors rated the 
smokestack, oil and temperature photographs as less representative 
than did other belief groups.

Discussions and Conclusions
Where do people get their climate change information and 
what do they think about climate change?

Television, Internet and print media emerged as the top sources 
of CC knowledge, reinforcing the importance of understanding how 
Canadians visualize CC and the potentially powerful influence of 
images in affecting behavior in this domain. Overall, participants 
indicated a relatively high level of pro-environmental values, with 
NEP scores similar to those previously reported for Canadian adults 
[9]. We also found that Canadians are generally confident that CC 
is happening; believe that it is personally important, and that it is 
primarily caused by humans. These findings, and the reports that 
individuals with higher pro-environmental values are more likely 
to engage in pro-environmental behaviors [e.g. 65,66] suggest that 
Canadians may be willing to support mitigation and adaptation 
strategies. 

Climate change images

Ice melt emerged as the most representative CC image in 
both the open-ended image identification and rated photographs. 
Temperature, pollution, flooding and weather were also common 
image themes. This is perhaps excepted, as Canada is perceived to 
be very cold and snowy, and Canadians are known to talk about 
the weather more than any other country in the world [67]. These 
general findings align with results from similar studies in the US and 
Norway [32,34]. Two differences, however, are noteworthy. Firstly, 

Figure 4: Open-ended climate change image categories with corresponding 
affect ratings. Bar height indicates the percentage of total responses for 
each category, and bar shading indicates affect rating.

Figure 5: Climate change representativeness (bottom) and affect (top) 
scores for selected photographs. Affect scores for three International 
Affective Picture System (IAPS) images also shown (right). All data represent 
mean values ± SD.
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Americans increasingly associate global warming with more alarmists 
and naysaying images, whereas only 1% of responses to our open-
ended question fit into the “skeptics” category. Secondly, Norwegians 
tend to have more of a focus on the social aspects of CC than the 
participants in our study (where social themes accounted for only 1% 
of responses), and US and UK cohorts [34]. While overall Canadians 

rated the CC cause photographs as more representative than those 
depicting impacts, whereas the only cause image that emerged in the 
top 12 categories in the open-ended image identification question was 
pollution (3% of respondents). The association of the term “climate 
change” with impacts rather than causes is not entirely unexpected, 
as a common strategy for CC communications is to emphasize 

Table 1: Results (χ2) of logistic regression analysis of all Climate Change (CC) photographs. Only significant variables presented. *p < 0.05; **p < 0.01; ***p < 0.01.

Variables

Photographs
Smokestack Deforestation Oil Volcano Flooding Temperature Iceberg
Chi-square 

(Wald)
Chi-square 

(Wald)
Chi-square 

(Wald)
Chi-square 

(Wald)
Chi-square 

(Wald)
Chi-square 

(Wald)
Chi-square 

(Wald)

Socio-
demographics

Sex 5.41*
Individual Income 8.65*
Political Affiliation 13.43* 20.21** 16.83**

Knowledge & 
Education

CC Knowledge 15.85*** 7.19*
Education 8.37*

Beliefs & 
Values

Belief: Cause of 
CC 21.33*** 14.65*** 15.33*** 5.22*

Values (NEP) 10.36** 8.40** 12.74*** 9.73** 16.56***

Table 2A: Standardized coefficients (β) ± Standard Error of the mean (SE) from logistic regression analysis of photographs associated with (a) causes and (b) impacts 
of Climate Change (CC). Only significant values are presented. *p < 0.05; **p < 0.01; ***p < 0.01.

Variables
Image

Smokestack Deforestation Oil Volcano
β ± SE β ± SE β ± SE β ± SE

Sex
Female 0.12* ± 0.05

Male -0.12* ± 0.05

Individual income
$50,000 - $99,999 -0.15* ± 0.07

$100,000 + 0.27** ± 0.09

Political affiliation

Liberal Party of Canada 0.15* ± 0.06 0.13* ± 0.07
New Democratic Party 0.16* ± 0.07
None/ would not vote -0.15* ± 0.06

Other -0.24** ± 0.08 -0.19** ± 0.07

CC knowledge
High 0.18** ± 0.06
Low -0.21*** ± 0.05 -0.11* ± 0.06

Education
High school or less 0.20**± 0.08

University graduate degree -0.25* ± 0.10

Belief
Cause of CC-50/50 0.13* ± 0.06

Cause of CC-Human 0.11* ± 0.06 0.22*** ± 0.06 -0.24*** ± 0.06
Cause of CC-Natural -0.20*** ± 0.06 -0.16** ± 0.06

Values (NEP) 0.22** ± 0.07 0.17** ± 0.06

Table 2B

Variables
Image

Flooding Temperature Iceberg
β ± SE β ± SE β ± SE

Political affiliation

Liberal Party of Canada 0.16* ± 0.07
New Democratic Party 013* ± 0.07
None/ would not vote -015* ± 0.06

Other

CC knowledge
High 0.17** ± 0.07

Intermediate
Low -0.11* ± 0.06

Education
High school or less -0.25* ± 0.10

University graduate degree 0.39* ± 0.17

Belief
Cause of CC-Human
Cause of CC-Natural -0.13* ± 0.06

Values (NEP) 0.21*** ± 0.06 0.19** ± 0.06 0.30*** ± 0.07
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impacts [27]; indeed, impact visuals are more frequently used in 
the news media [29,35]. However, the divergent finding in our CC 
representativeness photo ratings suggests that using CC cause images 
to accompany relevant articles should also be carefully considered. 
Two very useful resources for communicators, including media 
professionals and scientists, on using CC visuals effectively are Seven 
principles for visual climate change communication and Visualizing 
Climate Change [68]: A Guide to Visual Communication of Climate 
Change and Developing Local Solutions [69].

Our images were associated with a high level of negative emotion, 
consistent with previous research that has generally found negative 
affect associated with CC images [28-34,39,70]. Interestingly, a 
much higher level of negative emotion was recorded for photos 
depicting the three anthropogenic causes of CC compared to 
that showing a natural cause (volcano), which may be due to the 
relatively low representativeness of this image category. Overall, 
participants associated a higher level of negative emotion with CC 
cause photographs than with impact images. Feeling distressed and 
upset were the strongest emotions associated with the photographs 
of CC causes. Visuals can trigger a plethora of feelings and emotions, 
and can been used as a tool to influence behavior [71]. Presenting 
CC information that is overly negative or upsetting can make 
people become defensive and potentially less likely to engage in 
pro-environmental behaviors [72]. Given that these CC images 
elicit mainly negative emotions, communicators need to be wary in 
selecting visuals that promote the target pro-environmental behavior 
rather than simply reinforcing the negative aspects of CC impacts. 
This finding aligns with that of O’Neill, et al. who recommends using 
engaging rather than fear-based imagery [39].

A key finding of this research is that the open-ended images 
identified by participants differ from the CC images typically used 
by the Canadian news media [29,31]. Whereas participants mainly 
associated CC with more nature-based images, Canadian news media 
most frequently use images of people to accompany their CC stories 
[29]. Indeed, the images identified here more closely align with the 
CC images that are presented in non-Canadian media. For example, 
increased temperatures are amongst the most prevalent visual frames/
images in the US media [26], melting ice, chimneys and factories in 
Spanish television news [73], and melting ice, flooding and polar 
bears in the UK [35]. This disconnect may cause confusion about CC 
amongst the Canadian public. The extent to which the disconnect 
may impact on how the information is received and engagement in 
pro-climate behavior remains to be determined. 

Predictors

Participants who associate with political parties with left-of-
center ideologies were more likely to identify the oil, deforestation 
and flooding photographs as representative of CC than were those of 
other political leanings. Conservative political affiliation in Canada 
has been previously associated with higher levels of CC skepticism 
and lower environmental concern [9], and Canadians with Liberal 
Party affiliation are more likely to develop environmental concern 
than those with Conservative political affiliation [74].

Self-reported CC knowledge, environmental values and CC beliefs 

all predicted the representativeness of some CC photographs. Low CC 
knowledge decreased the likelihood of identifying the deforestation, 
oil and flooding photographs, while higher pro-environmental values 
increased the likelihood of identifying the smokestack, oil, flooding, 
temperature and iceberg photographs as representative of CC. Belief 
in the anthropogenic versus natural origins of CC was also predictive 
for three cause and one impact photograph. Previous research has 
shown that CC knowledge, beliefs and pro-environmental values are 
also good predictors of pro-environmental behavior [65,74-80]. Both 
challenges and opportunities emerge from the finding that images 
vary significantly with several socio-demographic, knowledge and 
belief indicators in how well they represent CC for Canadians. An 
obvious challenge for communicators is that it is difficult to create 
a ‘one-size-fits-all’ message that will be effective nationally, which is 
further confounded when budgets may limit multiple iterations of 
articles or other media pieces for specific audiences. Nonetheless, 
optimizing the effectiveness of messaging by tailoring visuals to 
specific segments within Canada is possible. For instance, for CC 
communicators in Alberta, photos depicting oil, deforestation and 
flooding may best be avoided in favour of other images, as these are 
less representative of CC for Canadians who associate with right-
wing political parties. (Alberta is a province that predominantly 
endorses conservative federal politics, as evidenced by the most 
recent election [81]). While the current study was being undertaken, 
Chapman, et al. were in the process of developing a public database 
of CC photographs based on the study of Corner, et al. (see http://
climateoutreach.org/climatevisuals/) [37,68]. We recommend that 
Canadian researchers work with CC communicators to contribute 
relevant images to this database; the development of practical tools 
and resources such as this is important to enabling and encouraging 
the effective use of CC visuals. 

Study limitations and recommendations

Although the sample was generally representative of the 
Canadian adult population, we acknowledge the overrepresentation 
from Ontario and female participants, and underrepresentation from 
Québec. Unfortunately, we did not have the resources to include a 
French version of the survey; however this could be considered in 
future studies. Additionally, self-reported measures of knowledge - as 
employed here -may not provide the most accurate measure of CC 
knowledge. Specifically, we recommend that future research consider 
the use of questions to test objective CC knowledge. For instance, 
the CC knowledge index used by Stoutenborough, et al. is based on 
responses to 6domain-specific questions designed with the assistance 
of climate scientists and reports from the Intergovernmental Panel 
on Climate Change [82], with the authors concluding that it is a 
superior tool for assessing CC knowledge. An extension of this 
research is to explore the relationships between CC images and 
behavior; specifically, how CC images influence motivation toward 
engagement in pro-climate activities. We recommend more research 
on how CC is visualized in smaller Canadian communities and in 
vulnerable and marginalized communities such as people with 
disabilities, impoverished individuals, Indigenous peoples, and 
refugees, who may have different experiences and perceptions of CC. 
For instance, Canadian Inuit perceptions of CC develop from place-
based knowledge of sea ice and personal interaction with local marine 
environments [83], which differ from other Canadian communities. 

http://climateoutreach.org/climatevisuals/
http://climateoutreach.org/climatevisuals/
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These future research directions could build on existing work in 
British Columbia that uses 3D and 4D imaging to help people better 
understand the local impacts of CC [84-87].

Educators, the media, researchers and policy makers play a 
crucial role in developing easy-to-understand and factually correct 
communications materials for consumption by the general public. 
Each group should acknowledge each other’s strengths and work 
together to develop accurate and consumable information about 
CC. Visuals can be an important part of this; framing messages more 
clearly and effectively, helping people understand some of the more 
complex concepts, and assisting them in imagining future scenarios 
under CC [13]. Canada, with its broad geographical spread, wide 
range of projected CC impacts, and diverse ethnic, linguistic and 
political character, represents a challenging yet important case-study 
in CC communication. The results from this study provide important 
baseline information on CC perception and visualization amongst 
Canadians, which should assist in designing communication 
strategies for encouraging pro-climate behaviors.
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