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Abstract 

Inaction on climate change is often linked to the idea that climate change is 

perceived as a distant problem. Public concern about climate change has been shown 

to decrease as perceived psychological distance from the issue increases. The current 

literature on psychological distance tends to focus on cognitive factors, such as 

judgments about the objective location and impact of climate change (whether, where, 

when, and to whom it might occur). According to this approach, perceiving that 

climate change poses a physical risk for oneself leads to psychological closeness. 

However, the literature is full of seemingly conflicting findings. The ways in which 

psychological distance from climate change can be bridged are not well-studied, and 

the behavioural consequences of reducing distance are not yet clear. 

The aim of this thesis is to contribute to an understanding of whether 

psychological closeness can elicit greater personal engagement with climate change, 

and if so, how to do so. The empirical chapters in this thesis address three questions:  

1) Can current understandings of “psychological distance” contribute to a 

greater understanding of personal engagement with climate change? 

2) How can we develop the concept of psychological distance to incorporate 

emotional and cognitive motivations? 

3) How is the communication of climate change contributing to, or changing 

the construction of climate change as a ‘distant’ issue socially?  

The first empirical chapter of the thesis examines the relationship between 

psychological distance and pro-environmental action from the perspective of the 

dominant theoretical approach (Construal Level Theory).  Evidence from survey-

based (Study 1, 2) and experimental (Study 3) data shows some limits of a cognitive 
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approach to psychological distance. The stable relationship between construal level 

and psychological distance demonstrated on simple low-level cognitions appears to 

break down when it comes to a more complex issue such as climate change. 

In the second empirical chapter, I extend the conceptualisation of 

psychological distance, focusing on the emotional underpinnings of psychological 

closeness to climate change and mechanisms that might compel climate action. I 

explore how cognitive and emotional appraisals of “valued objects” and their 

relationship to climate change correspond to support for climate policy, looking 

specifically at the connections between the self, valued objects, and climate change 

(Study 4 & 5). 

In the third empirical chapter, I link the theoretical and empirical work thus far 

to societal level communication of climate change. The way climate change is being 

constructed by communicators and envisioned by the public is an important matter in 

the representation of climate change as a psychologically close or distant issue. One 

example is the reliance on a few distant, visual icons of climate change: polar bears 

and melting ice caps, which dominate people’s immediate associations with the issue. 

I present an advanced review of the way climate change is being visualised in society, 

examining strategies used by news media, social media, artists, filmmakers, NGOs and 

government. These strategies are contrasted with the extant research on public 

perceptions of climate change, and the available evidence about the kinds of imagery 

that may enhance engagement with climate change. This chapter not “empirical” in 

the sense that it provides new data, but rather it applies an analytical lens to pre-

existing literature and practice. 
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Finally, I bring together the findings from this thesis and present a theoretical 

model of psychological distance, which depicts how an issue like climate change may 

come to be part of one’s sphere of concern.   
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have been published in peer-reviewed journals (Chapter 4 and Chapter 6). One paper 

has been accepted for publication in a peer-reviewed journal (Chapter 2). References 

for in-text citations in all chapters can be found at the end of the thesis. As the 

manuscripts were written as independent works, some definitions and themes are 

presented multiple times throughout the thesis.  
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Introduction 

“If we are to understand climate change and if we are to use climate 

change constructively in our politics, we must first hear and understand 

these discordant voices, these multifarious human beliefs, values, 

attitudes, aspirations and behaviours. And, especially, we must 

understand what climate change signifies for these important 

dimensions of human living and human character.”  

Mike Hulme (2009, p.xxvi) 

 

Anthropogenic climate change and the resulting changes to global climate 

patterns are altering the habitability of Earth, and is therefore a threat to all inhabitants, 

flora and fauna (Intergovernmental Panel on Climate Change, 2014). Human actions 

have been essential to creating these problems and are equally essential to addressing 

them.  Climate change is not just a physical concept – a phenomenon affecting the 

physical world and ecosystems. Due to its prominence in politics and media, climate 

change is also a “social” concept – one with different meanings for different people 

(Hulme, 2009).  

A common finding in climate research is that climate change is perceived to be 

a distant phenomenon, where consequences occur in distant places, to other people, 

beyond our lifetimes (Leiserowitz, 2006; Lorenzoni, Nicholson-Cole, & Whitmarsh, 

2007; Steentjes et al., 2017). This perception of distance from climate change is 

captured in the concept of “psychological distance”, which in recent research has 

typically referred to the subjective perception that climate change is felt to be distant 

from the self, and may be used to understand the lack of engagement in climate-

relevant behaviours. 

 Dominant in this discussion is the question of whether feeling psychologically 

closer to climate change can lead to action (Brügger, Dessai, Devine-Wright, Morton, 
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& Pidgeon, 2015). For instance, Geoffrey Beattie (2010, p. 205) suggested that “we 

may need global warming to be made much more concrete, much more personal and 

much more emotionally charged in order to make it a top priority for us all.”   

This thesis aims to explore the perception of climate change as a distant issue, 

and whether “psychological distance” can contribute to a greater understanding of 

personal engagement with climate change. Some researchers have looked at personal 

experience of climate change as a proxy for psychological closeness or distance to the 

issue (Mcdonald, Chai, & Newell, 2015; Scannell & Gifford, 2011), some have linked 

psychological distance from climate change to abstract construal of the issue, and 

others have connected psychological distance to perceptions of physical, social, and 

temporal proximity to climate change, and perceived probability of onset (Brügger et 

al., 2015; Jones, Hine, & Marks, 2016; Spence, Poortinga, & Pidgeon, 2012). As I will 

argue below (and elaborate on in Chapters 2 and 3), these understandings of 

psychological distance can be useful, but are flawed. A simultaneous and overarching 

aim is to develop the theoretical construct of psychological distance conceptually to 

better understand what it means to feel “distant” from or “close” to climate change 

(Chapter 4). What is of interest is not experience, knowledge, or awareness of climate 

change, but a state of personal connection with the issue, defined by Lorenzoni et al. 

(2007) as comprising cognitive, affective, and behavioural involvement with the issue. 

To take action, we need to care and be motivated. Such a personal connection describes 

a sense of psychological closeness that is “close to the heart”. 

I approach the problem of “psychological distance from climate change” by 

drawing on a broad set of theoretical perspectives based on a strategy described in 

Field Theory, and by others, as a holistic, or integrated approach (Hulme, 2009; Lewin, 

1951). Rather than focusing on a single isolated element, several key elements united 

by their connection to the concept of “psychological distance” are examined in turn. 
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Additionally, many different analytic and research methods have been utilised 

(through surveys and experiments, with qualitative and quantitative data). 

In this thesis, I examine the utility of the dominant approach (Construal Level 

Theory; Trope & Liberman, 2010), which refers to the perception of climate change 

as a distant, abstract entity. This is followed by a detailed examination of the emotional 

and cognitive appraisals associated with climate change for different groups of people 

– and what it means to care about climate change. Finally, I take a step back to examine 

the way climate change is envisioned at a societal level (encompassing the construction 

of climate change as distant by communicators), how this might be changing, and how, 

with a greater understanding of psychological closeness to climate change, we can 

continue to change this to usefully encourage environmental and climate action. 

Psychological Distance 

 While broad in focus, the chapters in this thesis are unified by their connection 

to the concept of psychological distance. Here I will foreshadow the three perspectives 

from which I examine the topic of psychological distance from climate change: the 

extent to which the Construal Level Theory of “psychological distance” contributes to 

a greater understanding of personal engagement with climate change; the relationship 

between psychological distance and emotion; and whether the construction of climate 

change as “distant” at a societal level can also lead to its construction as 

psychologically close. 

The Construal Level Theory of psychological distance. The dominant 

approach to psychological distance is that of Construal Level Theory (CLT; Trope & 

Liberman, 2010). Drawing from broader literature in cognitive psychology, CLT 

proposes that the psychological distance at which an object or event is perceived 

influences the level of cognitive construal of that object. For instance, objects which 
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are perceived to be distant are then also perceived abstractly, whereas objects that are 

close are perceived concretely. It is predicated on the idea that we can only experience 

the world in the present moment, at the present time, and all other objects are 

experienced at some mental distance (Brügger, Morton, & Dessai, 2016; Trope & 

Liberman, 2010). 

The approach to psychological distance described by CLT is clearly relevant 

to climate change. The physical manifestations of anthropogenic climate change are 

inherently difficult to grasp, from the complexity of their scientific basis, to the fact 

that we cannot see, hear, smell or touch “climate change” directly. Further, the blame 

for anthropogenic climate change cannot be attributable to a few guilty and immoral 

parties, and the problem occurs on a long time scale. The relationship between our 

individual actions and their consequences on a global level is difficult to conceive of, 

and its effects are delayed (Gifford, 2011).  

The CLT approach is a valuable place to begin, because people’s 

understandings of climate change are vague, and concretising the issue may be a way 

forward (Boomsma, Pahl, & Andrade, 2016; Leviston, Price, & Bishop, 2014). 

Researchers have used CLT as a springboard to increase climate change engagement 

by trying to shape messages that convey the idea that climate change is happening 

now, in local areas, and is affecting people like us (Brügger et al., 2015; Schuldt, 

Rickard, & Yang, 2018; Singh, Zwickle, Bruskotter, & Wilson, 2017; Spence et al., 

2012).  

However, such attempts have also produced mixed and inconclusive results 

(Mcdonald et al., 2015; Schuldt et al., 2018). Studies that demonstrate the 

shortcomings of “making climate change closer” cite reasons such as potential backfire 

(fear, avoidance) from making the issue too confronting (Mcdonald et al., 2015), while 
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others studies suggest “global” rather than “local” messages about climate change, or 

a combination of the two as a way to make climate change closer, while simultaneously 

avoiding problems such as backfire (Rabinovich, Morton, Postmes, & Verplanken, 

2009). A further complication is the view that manipulating distance only indirectly 

affects behaviour through construal level by affecting the kinds of information people 

attend to (Brügger et al., 2015). Finally, and perhaps most critically, the way in which 

researchers have been attempting to bring climate change closer may be problematic: 

simply telling someone climate change is happening closer to them may not be enough 

to change behaviour (Schuldt et al., 2018).  

It is clear that we need to change the way climate change should be framed, but 

it is not clear that we should necessarily frame it as being local, close, and concrete 

(Devine-Wright, 2013; Rabinovich et al., 2009). The empirical work in this area has 

not systematically distinguished the effects of construal level and psychological 

distance, and more work is needed to disentangle “closeness” from “concreteness”, 

and “distance” from “abstractness”. The first chapter addresses some of the conceptual 

and experimental issues encountered in the application of the CLT of psychological 

distance. I examine how perceptions of distance along four dimensions (temporal, 

spatial, social, hypothetical) relate to pro-environmental behaviours (Study 1 and 2), 

and compare measurement instruments for both construal level and psychological 

distance.  In this section, I also look at the extent to which manipulations of construal 

level and psychological distance can affect climate change action (Study 3).  

Broader theoretical underpinnings. Aside from CLT, few attempts have 

been made to develop psychological distance conceptually. Kurt Lewin’s Field Theory 

(1951) was one of the earliest works on “distance” as a psychological concept, and 

where the foundational aspects of CLT originate. Lewin was the first to reason that 

humans can only experience the world in the present spatial and temporal moment, 



 

Chapter 1: General introduction 26 

and argued that the “space”, or distance between the self and all other moments, 

people, places, and objects is an essential concept in the study of human behaviour.  

Through Field Theory, an individual may be understood in their psychological 

context, and the interrelations of different phenomena can be charted. The 

psychological context is represented by “regions” in the field, which are broad 

influences such as goals, memories, friendships, and commitments. Field Theory 

places the individual as the centre of the field, a point from which regions have specific 

psychological distances. People who are socially close, our core identities, and values, 

are all examples of regions situated near the self. The effects of regions on an 

individual’s behaviour are not static, but dynamic over time (Lewin, 1951). The spatial 

“regions” of distance dynamically move closer and further from the self as a function 

of temporal distance. This perspective allows us to position psychologically close 

regions, “the forest near where I grew up”, near the self, even if they are currently 

geographically and temporally distant.  

The concept of psychological distance may be developed conceptually and 

structurally, using Field Theory’s concept of a “system in tension”, and the 

hypothesised structure and relation between objects within a field (Lewin, 1951). The 

system is in tension when there is something propelling motion. Examples may 

include: a goal to be more sustainable; a desire to be closer to an ideal vision of the 

world; or fear for the loss of quality of life. For those who do not care about climate 

change, there is likely to be no construct producing tension in the field, and these goals 

may be in conflict with other goals.  

Understanding the individual as a system in tension allows us to see individual 

actions holistically and as a product of other influences on behaviour, attracted and 

repelled by the forces associated with relevant regions. This perspective can also help 

clarify why “global” framings of climate change impacts can be as effective, if not 
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more so than “local” ones. For some individuals, the global nature of climate change 

may not in fact translate to greater distance from the self, a perspective that is 

consistent with literature demonstrating the importance of values such as self-

transcendence, identification as a global citizen, or connectedness to nature, for pro-

environmental action (Cheung, Luke, & Maio, 2014; Clayton, Manning, & Hodge, 

2014; Gifford & Nilsson, 2014).  

Field Theory can also be used to expand the CLT account of psychological 

distance, contributing important theoretical development to the understanding of the 

construct. One example is by viewing abstract entities such as “values” as regions 

within the field. This conceptualisation helps explain why something abstract may not 

necessarily be psychologically distant; for instance, personal values such as “freedom” 

or “equality” are by most accounts intangible and abstract, but are nevertheless what 

would be described as psychologically close for many people. 

Further, although it has been relatively neglected, psychological closeness as a 

concept is intuitively linked to emotion – emotions are stipulated by Lewin as a key 

part of the regions of the field that are more central to the self (1951, p. 28). In other 

words, objects closer to the self are more likely to evoke emotional responses. Some 

work on emotions and psychological distance corroborates this idea. Van Boven et al. 

(2010) showed that emotions tend to be more intense when events are objectively close 

than when they are distant, and that in some cases, revisiting the experience of 

emotional intensity can reduce the psychological distance between the self and an 

event. According to these theoretical approaches, reducing psychological distance 

involves moving climate change into the central regions of the self, where emotional 

responses are more likely to be evoked and the resolution of tensions in the system is 

pivotal to self-concept. Such an approach is compatible with motivations described in 

other theories, such as cognitive dissonance (Festinger, 1954) and balance theory 
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(Heider, 1958).  

In Studies 4 and 5, I argue that the link to emotion is a crucial part of 

psychological distance and demonstrate, using Field Theory, CLT and emotion-

appraisal approaches, that perceiving threats to objects that are “close” and feeling 

strong emotions about climate change, are linked to support for climate action. 

Through these studies, I also address a question that has so far been taken as a given, 

namely, why would reducing the distance between the individual and climate change 

encourage people to act? I speculate that if climate change as a region has strong links 

to other objects that are close to the self, the threat posed by climate change to these 

close objects means that there is a “system in tension”, which may elicit emotion, and 

in some cases, compel action.  

This perspective turns our attention to what these close objects may be for the 

people we are trying to engage in climate action. It also prompts us to rethink our 

approach when considering how to reduce the distance between the individual and 

climate change. Typically, researchers and communicators have taken a one-size-fits-

all approach to reducing psychological distance, for instance, by manipulating 

temporal or spatial onset of dangerous climate impacts. These approaches can fall into 

the trap of assuming that people will respond in the same way to the same 

manipulations, and that there may be a magic combination of communication 

strategies that will work for all. In reality, different people will differ in response to 

any communication strategy. By understanding the valued objects underlying people’s 

emotional and behavioural responses, I argue that communicators and researchers will 

be able to, with greater nuance, predict and elicit specific responses from different 

groups of people.  

The social construction of distance from climate change. Until the final 

empirical chapter, the approaches in this thesis are at the level of the individual; 
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however, the main way in which the public is exposed to climate change is via climate 

communication at a societal level. Therefore, a major factor underlying whether 

climate change is perceived as distant or close is what is communicated and shared in 

wider society. 

On the one hand, communicators cannot entirely be faulted for climate change 

being seen as a distant issue, because, as described earlier, it is in fact removed from 

the daily lives of most people and, in popular discourse, is presented as a nebulous and 

vague concept (Boomsma et al., 2016; O’Neill, 2013). On the other hand, climate 

change communicators are implicated in its construction as a distant concept.  

In the social constructivist literature, it is argued that upon introduction to 

mainstream society, scientific topics such as climate change undergo a process of 

socialisation, in which a topic is given social meanings and representations (Gergen, 

2003). One approach, known as Social Representation Theory, takes the view that 

communication of the topic through various channels (media, social interactions) leads 

to the discursive construction of these social meanings, and that there are standard 

ways in which members of society familiarise the unfamiliar (Moscovici, 1972; 

Wagner & Hayes, 2005). According to the theory, societal representations of complex 

objects arise naturally to situate what is unfamiliar in a collectively familiar form. As 

a consequence of its existence in the social world, the complexities of climate change 

are reduced and simplified (Moloney et al., 2014). This may take the form of anchoring 

the concept to particular people or groups (e.g. activists, politicians, scientists), 

integrating views about climate with pre-existing worldviews about nature and 

humanity (Price, Walker, & Boschetti, 2014; Smith & Joffe, 2013), or associations 

with metaphoric or figurative images such as polar bears, or melting globes (Leviston 

et al., 2014).  



 

Chapter 1: General introduction 30 

I will argue in Chapters 5 and 6 that these associations, particularly imagery-

based associations, are an important part of the representation of climate change as a 

distant issue. The final empirical chapter (Chapter 6) is not “empirical” in the sense 

that it provides new data, but rather it applies an analytical lens to pre-existing 

literature and practice. It takes a representational/constructivist approach, stepping 

back to look at how climate change is portrayed at a societal level, by whom and in 

what ways, and how it is received and understood by the “audience”. I review and 

bring together the extant work on visual climate communication, looking at key 

communicators of climate change in the current media landscape – from the way that 

news media and NGOs represent the issue, to the way people perceive it. This is 

discussed with a focus on climate change imagery, because that is a major point of 

mismatch in communication. Media articles about the human impacts of climate 

change often pair text with the same polar bear on ice, or of melting ice sheets, 

presenting a contradiction between verbal and visual depictions of the issue 

(Brönniman, 2002; Corner, Webster & Teriete, 2015; Doyle, 2007; O’Neill & 

Nicholson-Cole, 2009; Smith & Joffe, 2009; Smith & Leiserowitz, 2012; Yusoff & 

Gabrys, 2011). Furthermore, social representational work has shown that people’s 

immediate associations with climate change tend to be image-based (Leviston et al., 

2014; Moloney et al., 2014). 

I also describe how the digitalisation of media is changing the way climate 

change is communicated, and how the rise of social media is contributing to changes 

in the channels through which climate change is discussed, and the people involved in 

communication. This is consistent with a two-way, interactive model of 

communication (Callaghan & Augoustinos, 2013; Davies, 2008; Logan, 2001), which 

argues that information is not linearly transmitted from science to media to the public, 

but that it is important to look at communication within each of these levels, and 
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between each group of communicators. Social media and the influx of new 

communicators in the climate conversation brings climate change into more personal 

spheres of communication. The changes may be shifting towards an approach that is 

more multifaceted and mindful of different values and cares, and the different anchors 

from which people feel close or distant from climate change. 

Finally, as a researcher, I am keenly aware that climate change communication 

at a societal level is the main outlet for any practical implications of my research. The 

final chapter aims to direct the scope and findings of the work in this thesis in a 

practical direction. 

Summary of Chapters 

This thesis consists of seven chapters. Chapters, 2, 4 and 6 are empirical 

chapters presented in journal-article manuscript formats. Chapters 3 and 5 are 

theoretical summaries and bridges between the manuscripts.  

Following this introductory chapter, Chapter 2 addresses a dominant argument, 

that psychological distance is linked to construal level, and therefore, that making 

climate change more concrete will make it closer. In this chapter, I present two 

representative surveys that find that abstract construal and psychological closeness 

often do not operate in tandem, and can be independent pathways to climate change 

action. A third experimental study explores the effects of manipulating psychological 

distance and construal level on donation and choice behaviour, as well as policy 

support, and finds mixed results as well. The implications of these findings for CLT 

are discussed in Chapter 3, which also introduces the shift towards an emotion-based 

approach guided by Field Theory in Chapter 4.  

Chapter 4, consists of two detailed quantitative and qualitative studies of three 

different populations (students, climate scientists, and an age-representative sample of 
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the wider Australian population). It looks at the relationship between cognitive 

appraisals, emotional appraisals, and policy support, and elaborates on how Field 

Theory principles explain the relationship between these three forms of engagement 

with climate change.  

Chapter 5 provides theoretical context and rationale for the empirical chapter 

to follow, shifting to the societal-level rather than the individual-level. The social 

representations and social constructivist approaches are introduced.  

Chapter 6 then situates research on bringing climate change closer in a practical 

context, reviewing the implications of distant imagery, and recommendations for 

public engagement. It takes the form of an advanced review, synthesising empirical 

work on the way climate change is envisioned by the public, how it is presented and 

constructed by media and communicators, and how the relationship between 

communicator and audience may be merging, towards an overall shift towards more 

personally engaging communication methods.  

To conclude, Chapter 7 discusses the overall findings, and wider implications 

of this thesis. The final chapter brings together acquired knowledge and theoretical 

development of psychological distance with recommendations for future climate 

communication research and practise.   
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Abstract 

The public perception of climate change as abstract and distant may undermine climate 

action. According to construal level theory, whether a phenomenon is perceived as 

psychologically distant or close is associated with whether it is construed as abstract 

or concrete, respectively. Previous work has established a link between psychological 

distance and climate action, but the associated role of construal level has yet to be 

explored in depth. In two representative surveys of Australians (N = 217 and N = 216), 

and one experiment (N = 319), we tested whether construal level and psychological 

distance from climate change predicted pro-environmental intentions and policy 

support, and whether manipulating distance and construal affected pro-environmental 

behaviours such as donations. Results showed that psychological closeness to climate 

change predicted more engagement in pro-environmental behaviours, while construal 

level produced inconsistent results, and manipulations of both variables failed to 

produce increases in pro-environmental behaviours. In contrast with the central tenet 

of construal level theory, construal level was unrelated to psychological distance in all 

three studies. Our findings suggest that the hypothesised relationship between 

construal level and psychological distance may not hold in the context of climate 

change, and that it may be difficult to change pro-environmental behaviour by 

manipulating these variables.  
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 Introduction 

Climate change poses a serious threat to the health, security, and prosperity of 

all people. Increasing public support for climate policies, and willingness to engage in 

individual climate action is crucial for directing broader, societal level change (Moser, 

2016). The need to engage in sustainable adaptation and mitigation action is growing, 

and yet among the general public there is widespread apathy and unwillingness to act 

(Clayton et al., 2015; Clayton, Manning, & Hodge, 2014). While the reasons for a lack 

of public engagement are wide-ranging and complex (see Castro, 2006; Fielding, 

Hornsey, & Swim, 2014; Gifford, 2011; Owens & Driffill, 2008 for an overview), a 

burgeoning body of evidence (reviewed in McDonald, Chai, & Newell, 2015) indicates 

that a key variable is the perception of climate change as a distant phenomenon. 

“Psychological distance” is a theoretical construct that refers to the subjective 

perception of distance between the self and some object or event. Several studies have 

shown that public concern about climate change decreases as perceived psychological 

distance of climate change from the self increases (Leiserowitz, 2005; Lima & Castro, 

2005; Pahl & Bauer, 2013; Reser, Bradley, Glendon, Ellul, & Callaghan, 2012; 

Spence, Poortinga, & Pidgeon, 2012; Uzzell, 2000). 

Research on this topic has been guided by the construal level theory of 

psychological distance (CLT; Trope & Liberman, 2010), according to which objects 

or events that are perceived as psychologically close tend to be construed in a 

“concrete” manner (yielding a specific representation of those objects or events), 

whereas objects or events that are perceived as psychologically distant tend to be 

construed in an “abstract” manner (yielding a broad representation of those objects or 

events). If people’s perceptions of distance from climate change are governed by a 

construal level process, then the level at which people construe climate change should 
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be an important determinant of their support for climate action. For example, a 

concrete construal level may lead climate change to be perceived as psychologically 

close, which may result in greater acceptance of the problem and willingness to address 

it; conversely, an abstract construal level may lead climate change to be perceived as 

psychologically distant, which may result in lower acceptance of the problem and 

willingness to tackle it.  

Understanding the possible link between perceived psychological distance, 

construal level, and support for climate action is therefore important, since it may 

provide insights into ways in which climate change communicators can reduce the 

perceived distance of climate change by manipulating construal level. However, as 

noted by McDonald et al. (2015) in their review of this field, although much research 

effort has been expended on understanding the link between the perceived 

psychological distance of climate change and support for climate action, results have 

been inconsistent. In three studies, we address this issue by systematically exploring 

the links between psychological distance, construal level, and support for climate 

action. 

The Construal Level Theory of Psychological Distance 

Psychological distance can be defined as a subjective perception of distance 

between the self and some object, event, or person. Psychological distance varies as 

individuals transcend immediate and direct experience, to imagine hypothetical 

situations, understand socially distant people, care about events in faraway places, and 

plan for and remember distant times.  

The concept of “perceived distance” as a predictor of behaviour emerged in the 

work of Kurt Lewin (1951). Lewin’s work on field theory introduced the idea that 

human behaviour may be understood according to distances and forces perceived 
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between the self and other entities. The entities that can affect our behaviour include 

the people that we know, events that occur, values we hold, future goals, past 

memories, and so on.  

More recently, CLT theorists introduced four dimensions of psychological 

distance that may impact on the self: temporal distance, spatial distance, social 

distance, and hypothetical distance (Trope & Liberman, 2010). Together, these 

dimensions describe the “perception of when [an event] occurs, where it occurs, to 

whom it occurs and whether it occurs” (Trope & Liberman, 2010, p. 442).  

According to CLT, greater psychological distance is accompanied by a 

subsequent increase in mental abstraction. The act of moving beyond immediate 

experience—such as thinking about the future, considering distant locations or 

people—occurs through this process of mental abstraction (Soderberg, Callahan, 

Kochersberger, Amit, & Ledgerwood, 2015). Any moment that is not part of the 

immediate experience is at once more distant, and considered in more general terms. 

The notion of “level of construal”—which refers to whether an object or event is 

represented abstractly or concretely—originates in categorisation theories (Rosch, 

1999), where items may be categorised into high-level groups that focus on abstract, 

superordinate and central features, such as “chairs”, or to low-level groups that focus 

on concrete, specific and peripheral features, such as “wheelchairs” (Trope & 

Liberman, 2010).  

Psychological distance and construal level share the important feature of 

varying with preferential attention to information. At any point, an individual’s level 

of abstraction may change, depending on the pertinent goal. High-level construals, and 

abstraction, may be active over greater temporal distance because the meaning of an 

abstract construal is unlikely to change, whereas the relevance of a concrete construal 

may be temporary (Trope & Liberman, 2010). For instance, when asked about health 



 

Chapter 2: Construal level and psychological distance from climate change 39 

behaviours in the long-term, the salient construal may be “exercise regularly”, but if 

framed in the short-term, the prevailing construal may be “go for a run before work”. 

The central idea is that distant entities are construed abstractly, whereas those near are 

construed more concretely (Trope & Liberman, 2010). Climate change, for instance, 

if perceived as distant, may predominantly be conceived of in the abstract. The 

implication is that an abstract and distant perception of climate change produces vague 

and uncertain conceptualisations of the issue, which may render it difficult to conceive 

of specific ways to address climate change (Spence et al., 2012). 

Past research has found a strong relationship between psychological distance 

and construal level in the context of general perceptions and cognitions (Soderberg et 

al., 2014; Trope & Liberman, 2010): construal level shapes judgments of probability 

(Todorov, Goren, & Trope, 2007), temporal and spatial location (Bar-Anan, Liberman, 

Trope, & Algom, 2007; Hansen & Trope, 2012), and social information (Ledgerwood, 

Trope, & Chaiken, 2010). In the next section, we review evidence on the link between 

construal level and psychological distance in the context of climate change. 

Psychological Distance from Climate Change 

Spence et al. (2012) conducted the first study to systematically examine 

perceptions of psychological distance from climate change along all four dimensions 

proposed by CLT. In a survey of UK residents, they measured participants’ reported 

psychological distance from climate change: whether it was perceived to be spatially, 

temporally, socially or hypothetically distant from the self. They tested whether pro-

environmental engagement is best predicted by abstract, distant perceptions of climate 

change, or concrete, close perceptions of climate change. This rationale was motivated 

by contrasting research suggesting that both types of perceptions and associated 

construals may predict pro-environmental engagement. Abstractness fosters a goal-
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centred mind-set and facilitates decision-making and planning for more distant, 

abstract events (Liberman & Trope, 2008), and enhances self-control (Trope & 

Liberman, 2010). Therefore, a psychologically distant and abstract mind-set may to 

lead to actions that adhere to one’s core beliefs (Liberman & Trope, 2008). Conversely, 

research also suggests that setting specific and concrete goals promotes behavioural 

engagement (Locke & Latham, 2002; Rabinovich et al., 2009). A concrete construal 

may promote a psychologically close view (Trope & Liberman, 2010), one that fosters 

emotional and cognitive engagement with climate change (Van Boven, Kane, 

McGraw, & Dale, 2010). Hence, making climate change psychologically close and 

concrete may make the consequences more tangible.  

Spence et al. found that psychological closeness to climate change correlated 

with greater concern and greater preparedness to reduce energy consumption. 

However, greater distance along the social distance dimension (viz. the effect of 

climate change on developing nations) also predicted preparedness to act. This 

suggests that both psychological closeness and distance can promote pro-

environmental action in different contexts.  

Crucially, although Spence et al. theorised about the relationship between 

psychological distance and construal level, the latter was not empirically measured. 

This omission makes interpretation of their findings difficult, because although we 

know that psychological distance is related to perceptions of climate change, we do 

not know if is also related to construal level. It is possible, for example, that people are 

motivated to act on climate change when they perceive it in specific, concrete terms, 

but it does not follow that they perceive it as psychologically close.  

Similarly, while several additional studies have found that climate change is 

perceived as psychologically distant (Brügger, Morton & Dessai, 2015; Scannell & 

Gifford, 2011; Spence & Pidgeon, 2010), none of these studies has measured 
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psychological distance and construal level simultaneously. Although some studies 

have experimentally induced different levels of construal and shown that this can affect 

pro-environmental intentions and behaviours (Pahl, 2010; Shwom, Dan, & Dietz, 

2008; White, MacDonnell, & Dahl, 2011), crucially, they did not measure the resulting 

construal and perceived psychological distance from climate change.  

The result is that there is no way to ascertain from these studies whether pro-

environmental actions have been encouraged by a change in perceived distance from 

climate change, or a change in construal level. Furthermore, without measuring both 

the change in construal level and psychological distance, it is difficult to know why 

construal level and psychological distance manipulations sometimes do not produce a 

change in pro-environmental actions (Hart & Nisbet, 2012; Shwom et al., 2008). These 

omissions are noteworthy, not only because understanding cognitions of climate 

change is intrinsically important, but because construal level has been one of the 

primary devices used to alter psychological distance (Soderberg et al., 2014).  

It is possible that climate change is a context in which psychological distance 

does not always shift in accordance with construal level. If by varying psychological 

distance we also affect construal level, and vice versa, then making climate change 

psychologically close should simultaneously increase concrete construals; conversely, 

increasing abstract construals should simultaneously increase psychological distance. 

If a change in one necessarily affects the other, then changing abstract construals of 

climate change may produce contradictory results: for instance, abstract construal can 

elicit long-term thinking, and greater self-control (Fujita, Trope, Liberman, & Levin-

Sagi, 2006), which may encourage pro-environmental action. On the other hand, 

abstract construal may also lead to a psychologically distant view which is related to 

lower concern about climate change. Importantly, if psychological distance and 

construal level are always matched, this produces a contradiction about how to 



 

Chapter 2: Construal level and psychological distance from climate change 42 

encourage pro-environmental action. If they operate relatively independently, there is 

no such contradiction, and we may conceive of construal level and psychological 

distance as separate pathways to increase pro-environmental action.  

A few studies that have examined psychological distance in contexts such as 

emotional intensity have found that psychological distance and construal level do not 

directly relate with one another (Van Boven et al., 2010; Williams, Stein, & Galguera, 

2014). There is further evidence to suggest that construal level and psychological 

distance operate independently in the climate change context, and may constitute 

separate pathways to climate action. Devine-Wright (2013) argued that the relevance 

of local climate change effects does not necessarily negate the relevance of distant, 

global effects; it is possible to conceive of climate change affecting both local (close), 

and global (abstract) regions simultaneously, and to be concerned about both. 

Similarly, Rabinovich et al. (2009) argue that it is possible, and even beneficial, to 

focus on a combination of close and abstract conceptions of climate change. In sum, it 

is important, both theoretically and practically, to study the unique contributions of 

psychological distance and construal level to climate change engagement. 

Current Study 

The rest of this paper is structured as follows. We report two studies that 

examined the extent to which climate action is predicted by measures of psychological 

distance and construal level (Study 1 and 2). To anticipate, the results of these studies 

revealed an inconsistent pattern: in Study 1, perceived psychological distance from 

climate change predicted lower support for individual-level pro-environmental 

behaviours, whereas construal level predicted support for community-level policy 

support. By contrast, in Study 2 psychological distance no longer predicted support for 

individual-level pro-environmental behaviours, but there was some evidence that 
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construal level did. Next, we report an experiment (Study 3) that systematically 

manipulated construal level and perceived temporal distance from climate change in 

tandem. Contrary to CLT, construal level did not predict pro-environmental behaviour, 

and counterintuitively, greater, rather than lesser, temporal distance to climate change 

was associated with greater levels of engagement in pro-environmental behaviour. 

Study 1 

In the context of climate change, the role of psychological distance has not 

been distinguished from that of construal level. Previous studies have often used 

construal level as a proxy for psychological distance, assuming an isomorphic 

relationship which may not hold in the domain of climate change. Accordingly, the 

primary objective of Study 1 is to examine the relationship between construal level 

and psychological distance by measuring both constructs independently, in addition to 

their relationship with climate change engagement. Such work is necessary to 

disentangle the role of psychological distance and construal level, as cognitions of 

climate change, and as predictors of climate change engagement. 

To meet this objective, Study 1 measured all four dimensions of psychological 

distance defined by CLT, in addition to construal level, thereby replicating and 

extending the work of Spence et al. (2012). We also incorporated two different 

measures of pro-climate behaviours: (1) a community-level pro-environmental 

measure, based on support for different carbon emission reduction policies, and (2) an 

individual-level pro-environmental measure, based on people’s willingness to make 

sacrifices for pro-environmental choices.  

Two hypotheses were tested. The first was that individuals reporting greater 

psychological closeness to climate change should be more engaged in pro-

environmental and climate change-friendly activities. That is, individuals who report 
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low scores on measures of psychological distance should report higher existing 

engagement in pro-environmental behaviours, and exhibit support for more effective 

and costly climate policies. The second hypothesis, derived from CLT, concerns the 

relationship between psychological distance and construal level. According to CLT, 

individuals who report greater psychological distance should also score more highly 

on abstract construal, however, research in the climate change context suggests that 

measures of psychological distance and construal level may not be closely associated.  

Finally, an ancillary objective was to compare two self-report scales measuring 

psychological distance from climate change: an extended version of the scale used by 

Spence et al. (2012), and a scale used by McDonald, Newell, and Brewer (2013). There 

is currently little consensus in the literature regarding how to measure psychological 

distance from climate change. Our goal was to establish the degree of correspondence 

between these two scales, and to determine which better predicts engagement with 

climate change. We also compared two scales measuring construal level, a commonly 

used measure called the Behavioural Identification Form (BIF), based on work by 

Vallacher and Wegner (1989), and a more quantitative method proposed by Krüger, 

Fiedler, Koch, and Alves (2014), based on Pettigrew’s Category Width measure 

(1958).  

Method 

Participants. An a priori power analysis was conducted using G*Power (Faul, 

Erdfelder, Lang, & Buchner, 2007) to determine the minimum required sample size. 

Assuming an effect size of 0.29, based on previous work by Spence et al. (2012) and 

Brügger et al. (2015), a sample size of 111 would yield a power level of 0.99, at α = 

0.05. A total of 218 (114 female) Australian adults recruited by Qualtrics—a survey 

company specialising in representative Internet surveys—participated in the study. 
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The mean age was 47.35 years (range 18-84), and the median gross annual income 

bracket was $35,000-49,999 per year. Age, gender, and income groups approximated 

a representative distribution of Australia’s population, although high income earners 

were somewhat over-represented (Table 1). 

Materials and procedure. The study was executed as a questionnaire using 

Qualtrics survey software—a web-based survey software tool for the creation of online 

survey instruments, distribution of surveys, data collection, storage and analysis.  

Psychological distance 1 (PD1). The study adapted and extended the 

questionnaire items used in Spence et al. (2012) to measure psychological distance. 

The original measure contained 10 items in total: five measured hypothetical distance, 

one measured temporal distance, and spatial and social distance were each measured 

by two items. The questions used different response scales and labels. In the present 

study, we created 18 items measured on a common response scale ranging from 1  

(strongly disagree) to 5 (strongly agree), with greater endorsement reflecting greater 

 

Table 1 
Sampled distribution for Study 1 compared to Australian population 

 
Sample 

 (%) 
Population  

(%)* 
Annual Income 

Sample 
(%) 

Population  
(%) 

Sex 
Male 52.5 49.3 

  
  
  
  
  

< $15,000 12.9 17.16 

Female 47.5 50.7 $15,000 – $24,999 12.9 13.49 

        $25,000 – $34,999 11.06 15.29 

Age 18-24 10 12.29 $35,000 – $49,999 14.29 15.50 

  25-54 55 53.38 $50,000 – $74,999 18.43 16.05 

  55-64 22 14.74 $75,000 – $99,999 11.06 6.92 

  65+ 13 19.09 > $100 000 19.35 9.83 

* Data has been corrected to exclude the population under 18 years. 
Population data were obtained from the Australian Bureau of Statistics (2014), and the 
Australian Taxation Office (2013). 
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psychological distance. The four dimensions of psychological distance specified by 

Trope and Liberman (2010; namely temporal distance, spatial distance, social distance 

and hypothetical distance) were each measured by four items. Additionally, because 

one’s perceived temporal and hypothetical distance may vary by location and subject, 

items were created to reflect temporal and spatial distance, and temporal and social 

distance (and the same for hypothetical distance). An example of a question is 

“Climate change will not change my life, or my family’s lives anytime soon” (temporal 

and social distance). 

Psychological distance 2 (PD2). The second measure of psychological 

distance was taken from Mcdonald et al. (2013) and used a continuous sliding scale to 

measure psychological distance along each of the four distance dimensions. An 

example question is: “When will climate change impacts occur?” Social distance was 

measured using two separate items, one to measure intimacy (where “close” refers to 

friends and family), and one to measure similarity (where “close” refers to perceived 

similarity and dissimilarity from the self). Responses were recorded on a continuous 

sliding scale ranging from 0 (right now) to 100 (in the very distant future). Different 

labels were used for the questions referring to hypothetical, social, and spatial distance. 

The questions had good internal consistency (α =.76). The use of a second measure of 

psychological distance allows for comparison and assessment of inter-test reliability. 

The order of presentation of the PD1 and PD2 scales was counterbalanced across 

participants.  

Behavioural Identification Form (BIF). To verify the compatibility of 

psychological distance and construal level in the context of climate change, Vallacher 

and Wegner’s (1989) behavioural identification form (BIF) was used, which is an 

established measure of construal level (Soderberg et al., 2014). The BIF is a measure 
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of cognitive processing, and distinguishes whether participants consider issues in an 

abstract, vague manner, or in a specific, concrete manner. The task involves a series 

of two-option forced-choice questions distinguishing whether participants construe 

actions concretely or abstractly. An example of an item would be whether the 

participant considers “Growing a garden” to be best described by “planting seeds” 

(concrete construal), or “getting fresh vegetables” (abstract construal). 

Response Category Width (RCW).  Recently proposed measures of construal 

level are more direct, focusing on tracing the cognitive processes elicited by construal 

level. Theoretically, abstract perceptions should be broad and have a wide confidence 

interval, whereas concrete perceptions should be more specific and have a narrower 

confidence interval. Krüger, Fiedler, Koch, and Alves (2014) argue that “response 

category width” (RCW) is one way of measuring construal level of psychological 

distance—the more concretely an object is perceived, the narrower the range ought to 

be (Krüger et al., 2014).  

An RCW scale was constructed and adapted from Pettigrew’s Category Width 

(1958) items, which served as the second measure of construal level. There were two 

main subcategories of construal level for the RCW scale. Six questions addressed 

construals specifically related to climate change and the environment, and six 

questions were taken from the original Pettigrew RCW scale to measure general 

tendencies toward abstract or concrete construal. An example item is: “According to 

a study of 100 households, the average shower taken consumes 62 litres of water. 

What do you think is the most/least amount of water consumed in a single shower?” 

(climate change item). Participants were presented with four numerical options each 

for what they perceived as the upper and lower limit. Responses were coded from 0 to 

3, in order of proximity to the average value. Greater scores indicate a wider response 
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category width, and more abstract construal. The order of presentation of the BIF and 

RCW was counterbalanced across participants. 

Attitude and belief scales. Additional items were included to assess the criterion 

validity and ability of psychological distance and construal level measures to predict 

environmental behaviour above and beyond known measures. The items related to 

political identification, views about climate change—including concern about climate 

change and perceived behavioural control (Leviston, Price, Malkin, & McCrea, 

2014)—and climate change scepticism (Whitmarsh, 2011). Belief in anthropogenic 

climate change was measured using a categorical item asking participants to indicate 

the statement that best describes their thoughts about climate change: “I don’t think 

climate change is happening” (deny); “I have no idea whether climate change is 

happening or not” (don’t know); “I think that climate change is happening, but it’s just 

a natural fluctuation in Earth’s temperatures” (natural); and “I think that climate 

change is happening, and I think that humans are largely causing it” (anthropogenic) 

(Leviston et al., 2014). In addition, the Myths of Physical Nature scale (Price, Walker, 

& Boschetti, 2014) was used to measure environmental worldviews. This contains two 

subscales that measure “ductile” and “elastic” environmental worldviews. The former 

describes the view that the environment is alterable by human actions, whereas the 

latter describes the opposite view, that the environment is capable of recovering from 

human actions. The scale demonstrates good predictive validity for pro-environmental 

intentions (Price et al., 2014). 

Two other measures were included to assess criterion validity. The first 

measure was time perspective, a distance-related variable that strongly predicts 

environmental behaviours (Arnocky, Milfont, & Nicol, 2013; Milfont, Wilson, & 

Diniz, 2012). We used the 14-item Consideration of Future Consequences scale 
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(Joireman, Shaffer, Balliet, & Strathman, 2012), which contains items such as “I only 

act to satisfy immediate concerns, figuring the future will take care of itself” measured 

on a response scale ranging from 1 (very uncharacteristic of me) to 7 (very 

characteristic of me). The second measure was place attachment, a variable that 

reflects a bond between person and specific spatial locations. As “global 

attachments”—a feeling of belonging to the entire world—predict environmental 

action (Devine-Wright, Price, & Leviston, 2015; Devine-Wright, 2013), the place 

attachment scale (Devine-Wright et al., 2015) was included to test the role of local and 

global attachments and their relationship with psychological distance and construal 

level. This scale measures reported sense of belonging to regions of varying distance 

from the individual, ranging from one’s neighbourhood to the entire world, on a 

response scale ranging from 1 (no sense of belonging) to 5 (very strong sense of 

belonging). 

Dependent measures. To compare the effect of psychological distance on 

dependent variables of both high and low abstraction, we incorporated two measures, 

one pertaining to community-level pro-environmental action and the other to 

individual pro- environmental behaviours, under the assumption that the former may 

be construed more abstractly, and the latter more concretely.  

The community-level dependent measure was a set of five emission reduction 

policy choices, based on scenarios modelled by the Australian Treasury (Johnson, 

2008). The options increased in cost ($0, $700, $900, $1,000, $1,200 reduction to 

annual national income, per person, in 2020) and effectiveness (0%, 5%, 10%, 15%, 

25% reduction in emissions by 2020). Participants were asked to choose the emission 

reduction policy they would vote for in a hypothetical referendum.  
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The individual-level dependent measure was adapted from Leviston et al. 

(2014), Markle (2013) and Steg and Vlek (2009), and consisted of 17 items assessing 

whether participants would make personal sacrifices for pro-environmental choices. 

Participants were asked to indicate the likelihood that they would sacrifice time, 

money, social relationships and effort for pro-environmental choices, products and 

actions. The response format ranged from 1 (very unlikely) to 5 (very likely). 

Results 

There were no missing values in the data. One participant was removed for 

selecting the same option for all questions, so the final sample size for analysis was 

217. Table 2 shows the descriptive statistics for key variables.  

 

 

Table 2 
Descriptive Statistics for Study 1. 
Type of 
Measure 

Variable 
Minimum 
(absolute) 

Mean 
Maximum 
(absolute) 

SD 

Covariates Scepticism 1.00 (1) 2.37 5 (5) 0.96 

Behavioural control 1.50 (1) 2.99 4.17 (5) 0.43 
 Ductile worldview 1.00 (1) 3.76 5.00 (5) 0.73 
 Elastic worldview 1.00 (1) 2.27 4.28 (5) 0.76 
 Time perspective 1.00 (1) 5.00 6.80 (7) 0.75 

 Place attachment 1.00 (0) 3.52 5.00 (6) 0.97 
Psychological 
distance 

PD1  1.00 (1) 2.43 4.28 (5) 0.83 

PD2  0.00 (0) 42.10 100 (100) 18.13 
Construal 
level 

BIF 1.00 (1) 1.59 2.00 (2) 0.23 

RCW 1.13 (1) 2.52 4.00 (4) 0.52 

Climate global 1.09 (1) 2.53 4.00 (4) 0.60 

General 1.00 (1) 2.51 4.00 (4) 0.66 

     
Dependent 
measure 

Individual-level action 
 

1.00  (1) 3.50 5 (5) 0.49 

Community-level action 1.00 (1) 3.32 5 (5) 1.46 

Note: PD = Psychological Distance, BIF = Behavioural Identification Form, RCW = 
Response Category Width 
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Figure 1 shows the responses to measures of psychological distance and 

construal level, sorted by belief in climate change. Whereas responses on the 

construal measures do not vary according to climate change belief type, 

psychological distance appears to decrease with increasing belief in anthropogenic 

climate change.  

  

 
 

Figure 1. Average responses on the construal level and psychological distance measures as a 

function of categorical belief in climate change. Panel (A) shows the results for Study 1, whereas 

panel (B) shows the results for Study 2. Note that scale scores have been standardized to a 0-1 

metric. Error bars represent standard errors.  
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Perceived psychological distance from climate change. Figure 2 shows the 

percentage of responses given on each of the psychological distance scales. Figure 2A 

shows PD1, for which the x-axis corresponds to codes on the Likert scale from 1 

(strongly disagree) to 5 (strongly agree). The distribution of responses was 

qualitatively similar across all four distance dimensions, with a peak at distance 2 (the 

“disagree” response option) and a subsequent monotonic decline with increasing 

distance. For all four distance dimensions, the percentage of responses at distance 1 

(strongly disagree) and distance 3 (neither agree nor disagree) were comparable.  

 
Figure 2. Responses on the psychological distance measures. Left: the percentage of responses, 

according to response category, on the four psychological distance dimensions indexed by PD1. 

Greater agreement indicates greater psychological distance from climate change. (A) PD1 

distributions in Study 1, (C) PD1 distributions in Study 2. Right: the distribution of responses 

according to distance from self, on the five psychological distance dimensions indexed by PD2. In 

the PD2 scale, the “Social” label refers to intimacy (e.g. friends, family), and “Social (similar) 

refers to similarity to the self. (B) PD2 distributions in Study 1, (D) PD2 distributions in Study 2.  



 

Chapter 2: Construal level and psychological distance from climate change 53 

Figure 2B shows the pattern of responses on the PD2 scale (responses in this 

figure have been binned to facilitate graphical illustration of general trends but for 

subsequent analyses, the aggregated and standardised psychological distance scores 

were calculated based on the mean of responses). It can be seen from a comparison of 

Figure 2A and 2B that responses on the PD2 scale showed a somewhat different 

profile. Most participants reported that climate change is temporally and 

hypothetically close (0 distance from the self), but more socially and spatially distant. 

Many responses for these dimensions were near the midpoint, suggesting that 

participants may perceive climate change to be neither close nor distant along social 

and spatial dimensions.  

Comparing psychological distance scales. Table 3 shows significant 

correlations between all dimensions of the psychological distance scales, though the 

degree of relationship between items varied greatly. For the PD1 scale, all dimensions 

were highly correlated. Similarly, all dimensions of the PD2 scale were correlated, 

though less highly.   

A Principal Components Analysis for the PD1 scale had adequate sampling 

(KMO = 0.95) and Bartlett’s test of sphericity showed that the null hypothesis could 

Table 3. 
Correlations for psychological distance in Study 1. 
Scale   Distance 1 2 3 4 5 6 7 8 9 

PD1 1 Spatial - .89** .79** .83** .42** .33** .66** .56** .61** 

2 Social 
 

- .76** .80** .43** .32** .63** .51** .52** 

3 Temporal 
  

- .87** .27** .24** .74** .50** .67** 

4 Hypothetical 
   

- .34** .27** .65** .50** .61** 

PD2 5 Social close 
    

- .46** .29** .50** .18** 

6 Social similar 
     

- .22** .41** .18** 

7 Temporal 
      

- .54** .62** 

8 Spatial 
       

- .35** 

9 Hypothetical 
        

- 

**. Correlation is significant at the 0.01 level (2-tailed). 
N = 217 
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be rejected, χ2 (153) = 3213.32, p < 0.001. An unrotated one-component solution was 

found, with an eigenvalue of 10.41. All items except one loaded on the first 

component, which explained 57.89% of the variance (see Appendix A). As the PD2 

scale only had five items, an individual PCA was not conducted.   

Correlations with related variables. Correlations between key variables and 

psychological distance are shown in Table 4. PD1 and PD2 are both positively 

correlated with climate change scepticism and elastic environmental worldview, and 

negatively correlated with a ductile environmental worldview, time perspective, and 

global attachment. That is, greater psychological distance from climate change is 

associated with greater scepticism and a view that the environment can recover from 

any damage caused by humans. Greater psychological closeness to climate change is 

associated with having an attachment to the world as a whole, having a longer time 

perspective, and believing that the environment can be altered by human actions. The 

two measures of psychological distance also correlated positively with one another.  

Comparing construal level measures. The RCW measure of construal level 

consisted of two sections, one section with questions specific to climate change and 

Table 4. 
Correlations for key variables and dependent variables in Study 1. 

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 
1 Scepticism - -.01 -.67** .72** .79** .62** .03 .02 .04 -.59** -.10 -.50** -.64** 
2 Behav 
control 

 - .19** .00 -.05 .06 .02 -.06 -.09 -.19** -.15* -.09 .07 

3 Ductile   - -.75** -.67** -.57** -.02 .00 .05 .48** .10 .41** .50** 
4 Elastic    - .68** .58** -.02 .01 -.07 -.53** -.09 -.47** -.51** 
5 PD1     - .76** .02 .01 .00 -.57** -.10 -.50** -.53** 
6 PD2      - -.03 .07 .02 -.45** -.08 -.40** -.38** 
7 BIF       - .01 -.06 -.21** -.14* -.15* -.07 
8 RCW-E        - .58** .02 -.01 .06 .10 
9 RCW-G         - .11 .04 .11 .09 
10 Time persp          - .24** .56** .53** 
11 Place attach           - .18** .25** 
12 PEB            - .38** 
13 Policy             - 
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
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the environment, and one section with general estimation questions. A Varimax rotated 

principal components analysis found a two-component solution (KMO = 0.79, Bartlett 

χ2 (153) = 655.34, p < 0.001), where climate-specific items loaded on one component 

and general items loaded on a second (see Appendix A). As there are no environment 

or climate related questions in the BIF scale, no PCA was conducted to assess its 

underlying structure.  

As seen in Table 4, the BIF and RCW were not significantly correlated with 

each other. Particularly noteworthy is the lack of significant correlation between the 

two construal level measures and the two psychological distance measures. Of the 

other variables in the study, the BIF correlated positively with time perspective and 

global place attachment, indicating that a longer time perspective and sense of 

belonging to the entire world is to some extent linked to abstract construal. RCW had 

no significant correlations with any variables, except between the two RCW subscales. 

Predicting pro-environmental action. Due to high variance inflation factors, 

we removed a number of variables from the regression (ductile and elastic 

environmental worldview, see Appendix A). The second psychological distance 

measure (PD2) was initially included, but as it also had a high variance inflation factor 

score and did not contribute to the model fit, we removed it from subsequent analysis.  

A linear regression was conducted to predict individual-level pro-

environmental behaviour: willingness to sacrifice time, effort, money and social 

relationships for the environment. Key variables, including the binary “belief in 

climate change” variable, were entered. The final model is shown in Table 5, and 

accounted for 40% of the variance. The model indicates that age, political orientation, 

behavioural control, time perspective and PD1 were predictors of individual action. 

Neither construal level measure significantly predicted individual pro-environmental 

behaviour. To test predictors of policy choice, key variables, including the binary 
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“belief in climate change” variable, were used to construct a linear model. The model 

explained 49.1% of variance (Table 5). Variables influencing the choice of more 

expensive, effective policies were political orientation, scepticism, behavioural 

control, RCW-E, time perspective, and place attachment.  

However, psychological distance as measured by PD1 was a significant 

predictor of policy choice when climate change scepticism was removed from the 

model. Inversely, for the individual level behaviour, PD1 was a significant predictor, 

but scepticism was not. When either variable was removed from the model, the other 

became significant. 

Table 5. 
Models predicting policy support and pro-environmental behaviour across Studies 1 and 2. 

 Pro-environmental behaviour Policy choice 

 Study 1 Study 2 Study 1 Study 2 

Variable β SE β SE β SE β SE 

Gender (M) -0.05 0.12 -0.26* 0.12 0.19 . 0.11 0.11 0.14 

Age 0.02** 0.00 0.01** 0.00 0.00 0.00 0.00 0.00 

Politics -0.06 0.05 -0.04 0.04 -0.02 0.04 -0.06 0.05 

Income 0.01 0.03 -0.04 0.03 -0.04 0.03 0.02 0.03 

Belief -0.17 0.18 -0.19 0.16 0.26 0.17 0.16 0.18 

Scepticism -0.17‡ 0.11 -0.14 0.09 -0.41*** 0.11 -0.29** 0.10 
Behavioural 
control 

-0.05 0.06 0.10 0.07 0.14* 0.05 0.10 0.08 

PD1 -0.19* 0.09 -0.09 0.06 0.02† 0.08 -0.02† 0.07 

BIF-E -- -- 0.22** 0.08 -- -- 0.05 0.09 

BIF-G 0.03 0.06 -0.04 0.07 0.03 0.05 -0.03 0.08 

RCW-E 0.06 0.06 -0.06 0.07 0.14* 0.06 0.06 0.08 

RCW-G 0.01 0.06 0.02 0.07 -0.03 0.06 -0.10 0.08 

Time Perspective 0.37** 0.08 0.25** 0.07 0.22** 0.07 0.02 0.08 

Place attachment -0.01 0.06 0.10 0.06 0.18** 0.06 -0.02 0.07 

Constant -0.37 0.34 0.41 0.30 -0.27 0.31 -0.09 0.34 

         

Observations 217 213 217 213 

R2 0.44 0.41 0.51 0.22 

Adjusted R2 0.40 0.36 0.48 0.17 

Residual SE 0.77 (df = 203) 0.80 (df = 198) 0.72 (df = 203) 0.92 (df = 198) 

Note: . p<0.1; * p<0.05; ** p<0.01, *** p<0.001 
† mediated by scepticism; ‡ mediated by PD1 
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Discussion 

Study 1 investigated the role of psychological distance and construal level in 

the context of climate change. Following Spence et al. (2012), a principal question was 

whether psychological distance from climate change predicted environmental 

behaviour. The results show that psychological closeness predicted greater 

engagement in pro-environmental behaviours, primarily at the individual level. 

Psychological closeness predicted individual pro-environmental behaviour, 

over and above the variance explained by variables such as age and political 

orientation, belief in climate change, scepticism, and behavioural control. Those who 

reported greater psychological distance were less willing to make individual sacrifices 

– their time, money, effort and social status – for environmental gains. At the 

community-level, psychological distance only predicted support for more effective 

emission reduction policies when climate change scepticism was removed from the 

model. 

As psychological distance and construal level have both been theorised to—

and have been empirically shown to—affect one another (Soderberg et al., 2014), it 

was expected that construal level might also predict willingness to undertake 

environmental actions. However, the results in this study indicate that construal level 

predicted engagement in the reverse direction, at least in the case of support for 

emission reduction policies. That is, those with a more abstract construal of the 

environment were more likely to support more expensive and more effective emission 

reduction policies, although this result was not statistically reliable. 

The construal level literature suggests that there should be a positive 

association between psychological distance and abstract construal. This finding has 

been well substantiated in different fields (Soderberg et al., 2014). However, in the 
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present study there was no evidence that psychological distance increased with abstract 

construal—construal level and psychological distance were uncorrelated across all 

measures. Psychological distance and construal level also appear to operate 

independently—the two variables only jointly predicted one dependent variable 

(policy choice) and in opposite directions from one another. Not only are 

psychological distance from climate change and construal of climate change 

uncorrelated, they also behave qualitatively differently as predictors. 

Together, the findings show that psychological distance from climate change 

(closeness to climate change) predicted individual-level behaviour, whereas construal 

level (abstract construal of climate change) predicted community-level action. The 

finding that psychological distance predicts environmental behaviour is consistent 

with that of Spence et al. (2012), but the distinction between predictors of individual 

and community levels of action is a novel one. People who perceive climate change as 

a distant issue are less likely to express intentions to mitigate climate change, whereas 

those who think abstractly about climate change are more likely to support climate 

action on an abstract level.  

A key limitation of the present study is that the construal level measures were 

not related to one another, which renders it difficult to assess whether they are 

measuring the same psychological construct. One reason for the lack of relationship 

may be because the RCW scale has items specifically addressing environmental topics, 

whereas the BIF scale does not. Further, while RCW-E was a significant predictor of 

policy choice, given that this is a novel scale, it would be prudent to examine whether 

this finding generalises to a new dataset. We sought to address these potential issues 

in a second study. 
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Study 2 

To overcome the limitations of Study 1, we conducted a replication using an 

augmented version of the BIF. The BIF is a recognised measure of construal level, 

which has been validated in previous studies (Fujita, Henderson, Eng, Trope, 

Liberman, 2006; Soderberg, Callahan, Kochersberger, Amit, & Ledgerwood, 2014), 

whereas the RCW is not (although it possesses characteristics that would lead one to 

expect that it constitutes a viable measure of construal level; see Krüger, Fiedler, Koch, 

& Alves, 2014).  

Further, whereas the psychological distance items dealt specifically with 

climate change, the BIF items measured construal of “general” actions, but did not 

measure construal of “climate change” or “pro-environmental” actions specifically. In 

Study 1, we used two putative measures of construal level, namely the BIF (Vallacher 

& Wegner, 1987, 1989) and the RCW scale (Pettigrew, 1958; Krüger et al., 2014), 

with only the latter measuring environment-related items. Accordingly, it remains 

possible that the BIF might predict environmental behaviour, and perceived 

psychological distance from climate change, if it contained items measuring construal 

of climate change directly. To test this possibility, a replication of Study 1 was 

conducted using an augmented version of the BIF that contained items assessing 

general and environmental construals. 

Method 

Participants, materials and procedure. A total of 216 (105 female) Australian 

adults recruited once again by Qualtrics.com participated in the study. The mean age 

was 43.48 years (range 18-79), and the median gross annual income bracket was 

$35,000-49,999 per year. Age, gender, and income groups approximated a 
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representative distribution of Australia’s population, to the same specifications as 

Study 1. 

The materials and procedure of the study followed that of Study 1. The only 

difference was the inclusion of an augmented version of the BIF. The new BIF scale 

consisted of 22 items—11 items from the original scale that focused on general issues 

(general sub-scale; BIF-G), and 11 items that focused on environmental issues 

(environmental sub-scale; BIF-E; see Appendix A). Participants were asked to select 

either a concrete or an abstract description for each action. For instance, the behaviour 

“carpooling” could be described as “sharing transportation with others” (concrete), or 

“reducing the number of cars on the road” (abstract), or the behaviour “taking public 

transport” could be described as “catching a bus or train” (concrete) or “travelling in 

an energy efficient way” (abstract).   

Results 

Table 6 shows the descriptive statistics for key variables. While in Study 1, 

responses on the two psychological distance measures decreased with increasing belief 

in anthropogenic climate change, in Study 2 this pattern was only replicated for the 

PD2 measure, whereas responses on the PD1 measure did not vary according to 

climate change belief category. However, replicating Study 1, responses on both 

construal level measures were invariant with respect to climate change beliefs (Figure 

1B). The psychological distance measures also exhibited similar distributions to those 

observed in Study 1 (Figure 2B).  

Comparing construal level measures. Correlations between the environmental 

form of the BIF and psychological distance, the RCW, and other related variables are 

shown in Table 7. The BIF-E was positively correlated with behavioural control and 

ductile worldview, and negatively correlated with PD1, PD2, elastic worldview, and 
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scepticism. The BIF-G showed weaker, but still significant correlations with some of 

these variables, but no relationship with scepticism, and PD2. The BIF-E and BIF-G 

were moderately correlated with one another, but notably, neither correlated with the 

RCW scales. As in Study 1, the RCW items showed no significant correlations with 

any variables besides themselves (PCA shown in  Appendix A).  

To probe the BIF and RCW scale in more depth, we examined the underlying 

component structure of these measures, the results of which are given in Appendix A. 

In brief, there were six components extracted. The RCW sub-scale items tended to 

Table 6. 
Descriptive statistics for Study 2. 

 

Type of 
Measure 

Variable 
Minimum 
(absolute) 

M 
Maximum 
(absolute) 

SD α 

Covariates Scepticism 1.00 (1) 2.50 5.00 (5) 0.96 0.87 

Behavioural control 1.50 (1) 3.15 5.00 (5) 0.72 0.76 
 Ductile worldview 1.00 (1) 3.71 5.00 (5) 0.66 0.79 
 Elastic worldview 1.00 (1) 2.47 5.00 (5) 0.78 0.81 
 Time perspective 1.00 (1) 4.65 6.93 (7) 0.82 0.80 
 Place attachment 1.00 (0) 3.60 5.00 (6) 0.89 0.89 
Psychological 
distance 

PD1  1.00 (1) 2.48 5.00 (5) 0.73 0.94 

PD2  0.00 (0) 
43.58 

100 (100) 
17.9
1 

0.73 

Construal level BIF 0.00 (0) 0.46 1.00 (1) 0.20 0.79 
     Environmental 0.00 (0) 0.46 1.00 (1) 0.25 0.68 
     General 0.00 (0) 0.46 1.00 (1) 0.22 0.63 

 RCW  0.00 (0) 1.45 3.00 (3) 0.50 0.78 
     Environmental 0.00 (0) 1.49 3.00 (3) 0.55 0.66 
     General 0.00 (0) 1.39 3.00 (3) 0.59 0.61 

Dependent 
measure 

Individual Pro-
environmental 
behaviour 

1.71 (1) 3.37 4.65 (5) 0.52 0.75 

Policy choice 1.00 (1) 3.07 5 (5) 1.47 NA 

 Belief type % of sample 

Belief Deny 3% 

 Don’t know 6% 

 Natural causes 35% 

 Anthropogenic 56% 
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load on the same components, environmental items loaded on the same components, 

and general items loaded on the same components. The BIF item loadings fell on three 

components, apparently distinguished by the nature of the behaviours described, rather 

than their (lack of) environmental content. For instance, general items such as 

“greeting someone”, and “resisting temptation”, loaded on the same component as the 

environmental item “using canvas bags for shopping”, while environmental items such 

as “recycling”, and “installing solar panels”, loaded on a separate component, with 

general behaviours such as “measuring a room for carpeting”.  

Predicting pro-environmental behaviour. Table 5 shows the results of a 

linear regression predicting pro-environmental behaviour, contrasting Study 1 and 2. 

Table 7. 
Correlations for key variables and dependent variables in Study 2. 
  2 3 4 5 6 7 8 9 10 11 12 13 14 

1 
Scepticism 

-.54** -.50** .64** .74** .53** -.31** -0.13 -.10 -.05 -.49** .05 -.24** -.43** 

2 Behav 
control 

- .39** -.46** -.55** -.43** .39** .30** -.03 -.03 .50** .21** .26** .31** 

3 Ductile  - -.57** -.60** -.39** .29** .26** .08 -.01 .42** .06 .37** .25** 

4 Elastic   - .66** .46** -.35** -.19** -.09 -.02 -.52** .01 -.32** -.37** 

5 PD1    - .69** -.32** -.22** -.05 .00 -.53** -.03 -.30** -.41** 

6 PD2     - -.18** -.11 -.01 -.04 -.33** .01 -.22** -.33** 

7 BIF-E      - .58** -.02 -.08 .42** .16* .34** .21** 

8 BIF-G       - .09 .07 .26** .19** .14* .08 

9 RCW-E        - .48** .04 -.17* -.03 .06 

10 RCW-
G 

        - .09 -.17* .01 -.09 

11 Time p          - .11 .42** .27** 

12 Place 
attach 

          - .20** -.02 

13 PEB            - .14* 

14 Policy            
  

**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
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The model explained 32.5% of variance. The reliable predictors of pro-environmental 

behaviour in Study 2 were gender, age, political orientation, BIF-E, time perspective 

and place attachment. Other variables, including psychological distance and 

scepticism were not significant predictors. There was no replication of the mediation 

effect found in Study 1 whereby the effect of psychological distance (scepticism) on 

pro-environmental behaviour varied according to whether the scepticism 

(psychological distance) measure was included or excluded in the regression analysis.  

To examine the effect of adding the BIF-E, we conducted the regression in two 

steps, adding BIF-E at the second step. The contribution of the variable to the model 

was small but significant (R2 change = 0.021, F = 7.109, p = 0.008). The step-wise 

model is shown in Appendix A. However, the introduction of BIF-E did not produce 

notable differences to the variance attributed to PD1, scepticism, or any of the 

construal level measures.  

 For the policy choice variable, the model predicted 19% of variance, and 

marginally significant predictors were PD1, scepticism and RCW-G. This model 

explains considerably less variance in the data than in the three previous analyses, 

despite including the same variables. 

 Discussion 

The aims of Study 2 were to replicate Study 1, and to incorporate the role of a 

new BIF scale corresponding to environmental behaviours (BIF-E). The findings from 

Study 2 do not replicate the results of the first study; psychological distance was not a 

predictor of individual pro-environmental actions, and construal level was not a 

predictor of community-level action.  
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However, there are some results that, when combined, allow us to piece 

together a picture of how psychological distance and construal level may operate in 

the context of climate change.  

Does psychological distance predict pro-environmental behaviour? The 

finding from Study 1 that psychological closeness to climate change would be 

associated with greater willingness to act pro-environmentally, was not replicated in 

Study 2. Psychological distance did not predict pro-environmental behaviour at the 

individual level in the full model, but PD1 was marginally significant when predicting 

policy choice. One potential factor may be the difference in psychological distance 

scores by belief type (Figure 1). In Study 1, psychological distance (measured by PD1) 

was lowest for those reporting belief in anthropogenic climate change, whereas in 

Study 2, the same group had similar mean scores on PD1 to those in the “deny” and 

“don’t know” groups.  

There also appears to be a lot of shared variance with scepticism. Looking at 

all four analyses, the variance attributed to PD1 shifted when scepticism was added to 

the model (Study 1, policy; Study 2, policy), and the variance attributed to scepticism 

shifted when PD1 was added to the model (Study 1, individual, Study 2, policy). 

Follow-up mediation analyses (see Appendix A) show significant models for PD1 

mediating scepticism and vice versa. The correlational design and the inconsistent 

pattern of results render it difficult to establish a clear relationship between these 

variables. 

Does construal level predict pro-environmental behaviour? The role of 

construal level was inconsistent across both studies. The newly added environmental 

BIF scale was a significant predictor for individual pro-environmental behaviours, but 

not policy choice. This means that in Study 2, individual pro-environmental behaviour 
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was significantly predicted by abstract construal of environmental actions. The 

addition of BIF-E was an improvement upon the general scale, but considering the 

finding in Study 1 that abstract construal predicted the abstract behaviour, it was 

expected that the BIF-E would play a role in predicting policy choice. This was not 

the case, and further, despite being a significant predictor in Study 1, RCW-E did not 

play a role in predicting policy choice in Study 2. 

One notable aspect of the data is the importance of environment-specific 

construal level scales: in Study 1, RCW-E predicted policy choice, and in Study 2, 

BIF-E predicted pro-environmental behaviour. The general subscales of both BIF and 

RCW did not play a role in predicting either. This indicates the potential importance 

of using topic-specific construal level scales 

Does construal level predict psychological distance? While in Study 1, none 

of the construal level measures correlated with measures of psychological distance, in 

Study 2, the BIF construal level measure was correlated with psychological distance 

and this correlation was stronger for the BIF-E than the BIF-G. However, the 

correlation is in the opposite direction to what is expected based on CLT, wherein 

concreteness equates to closeness, and abstractness equates to distance. On the 

contrary, we find that the BIF and psychological distance are negatively correlated, 

such that greater abstract construal correlates with less psychological distance. This, 

combined with the results from the regressions, suggests that construal level and 

psychological distance do not always correspond, and may represent two separate 

pathways to environmental action.  

Measurement of psychological distance. The two studies compared two 

measures of psychological distance, to ascertain which measure had the greater 

explanatory power and to answer theoretical questions about psychological distance. 

Both PD1 and PD2 scales correlated in the directions expected with all theoretically 
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related variables, with the exception of construal level. Psychological distance 

correlated positively with climate change scepticism and elastic environmental 

worldview, and negatively with ductile environmental worldview and global place 

attachment.  

There is strong evidence to suggest that both PD scales measure the same 

underlying construct. Aside from possessing the same relationships with several 

criterion variables, both measures load primarily on one component. Further, PD1 and 

PD2 correlate highly with one another, as full scales and as separate dimensions. One 

difference is that PD1 (Spence et al. 2012) appears slightly superior to PD2 (McDonald 

et al. 2013) in its capacity to explain pro-environmental behaviour, and it has 

consistently higher correlations with related variables. Length of scale is an important 

factor in these calculations, so we conducted an analysis using the Spearman-Brown 

prophecy formula (a test of psychometric reliability that predicts reliability as it varies 

with scale length), which indicated that if PD2 had the same number of items as PD1, 

the discrepancy in reliability would disappear. However, the estimated correlations, 

after correction for attenuation, were still higher for PD1 (see Appendix A). An 

additional concern is that the PD2 scale may not have permitted the full scope of 

responses. In its current form, the scale does not allow for the answer that climate 

change will affect all regions and people, regardless of closeness or distance from the 

self.  

Another issue in the measurement of psychological distance is the considerable 

shared variance between psychological distance and scepticism. One explanation may 

be that the component of psychological distance that relates to hypothetical distance 

(whether climate change will happen or not) is analogous to scepticism about climate 

change. However, as the items across dimensions of psychological distance were all 

highly correlated, the relationship does not seem driven by the hypotheticality items. 
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Perhaps in terms of predicting behaviour, perceiving climate change to be distant may 

have the same outcome as being sceptical of its existence.  

Additionally, the measurement of psychological distance in PD1 and PD2 may 

be too literal. In line with CLT, feeling distant from an issue may also lead to abstract, 

vague thoughts about that issue, whereas feeling close might lead to more specific 

views. Perhaps for those who are distant from climate change, that distance manifests 

as more of a vague “feeling”, than specific thoughts about when, where, and to whom 

it will have an effect.  

Of the covariates included, time perspective, a distance-related variable, was 

one of the strongest predictors of policy choice and pro-environmental behaviour. The 

relationship between time perspective and psychological distance was also strong; 

those who perceive climate change as psychologically close are also more likely to 

give greater consideration for future consequences, and be less swayed by immediate 

rewards. These results support and add to the extensive body of work linking time 

perspective and pro-environmental action (Arnocky et al., 2013; Milfont et al., 2012). 

The present findings contribute to this literature by suggesting a possible explanation 

for this relationship—the effect of time perspective on environmental actions may be 

explained by an underlying similarity between time perspective and psychological 

distance. Those with longer time perspectives perceive a stronger connection between 

present actions and future consequences (Joireman et al., 2012), which is, in other 

words, a reduction of distance between the present and the future. Time perspective 

may be conceived of as the reduction of psychological distance between now and the 

distant future. This explanation is consistent with research on temporal discounting, 

which has shown that in general, people discount future environmental costs (Hardisty 

& Weber, 2009). 
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Potential limitations. There may have been external changes that affected the 

results between the two studies, and particularly the perception of climate change 

policies. Study 1 was conducted in 2014, when a climate change policy was being 

changed. Specifically, an Emissions Trading Scheme was being repealed and replaced 

with a new policy, and so the issue was at the forefront of many political and policy 

discussions. By 2016, when Study 2 was conducted, this was no longer the case and 

climate policy was no longer under the spotlight. We can see from a frequency plot of 

policy support between the two samples that the earlier sample was more supportive 

of stronger emissions reduction policies (see Appendix A).  

A separate issue is that Studies 1 and 2 are both correlational, so causality of 

the observed relationships (e.g., between psychological distance and pro-

environmental action) are unclear. It may be that those who are psychologically close 

make more pro-environmental sacrifices, but it may also be that those less willing to 

make sacrifices push climate change away psychologically. The latter possibility is 

consistent with a motivated cognition approach (Hart & Nisbet, 2012; Leviston et al. 

2014). 

Further, while these correlational results have implications for CLT, 

particularly for its use in the context of climate change, the lack of relationship in 

measurement does not suggest a lack of relationship upon manipulation. Individuals 

are capable of both abstract and concrete construals of climate change, depending on 

the salient context. As Studies 1 and 2 did not provide a frame, or point of focus for 

construal level, it is possible that construal level was not salient. This limitation is 

substantiated by the finding that the effect sizes for the relationship between construal 

level and psychological distance are larger with greater cognitive engagement 

(Soderberg et al., 2014).  
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In Study 3 we experimentally manipulated construal level of, and 

psychological distance from, climate change to assess whether a relationship exists in 

a more cognitively engaging context, and whether causal relationships can be 

established. 

Study 3 

The main aim of Study 3 was to manipulate both psychological distance and 

construal level frames of climate change, and test their role in predicting pro-

environmental action in an experimental context. As time perspective was a key 

variable in the previous two studies and an important dimension in climate change 

action, the present study manipulated psychological distance using variations in 

temporal distance.  

Experiments conducted outside the context of climate change tend to show 

consistent and robust effects: manipulating construal level affects temporal distance, 

and vice versa (Soderberg et al. 2014; Trope & Liberman, 2003), although most studies 

only looked at timespans of less than a year. In the environmental context, the findings 

are less clear. In one case, researchers have found exactly what CLT would predict, 

namely that shifting a temporal horizon to appear closer increases pro-environmental 

behaviour via concrete construals (Bashir, Wilson, Lockwood, Chasteen & Alisat, 

2014). The aforementioned study manipulated the perceived temporal distance of a 

future date (e.g. “2020”) by asking participants to mark the year on a horizontal line. 

The endpoints of the line began in the current year at the time of testing (2010), and 

ended either in 2025 (2020 future seems distant) or 2085 (2020 future seems close). 

Bashir et al. (2014) found that the manipulation successfully led participants to feel 

temporally closer to 2020, and that this predicted intentions and reported 
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environmental behaviour. Further, the relationship between temporal closeness and 

reported behaviour was mediated by concrete construals of pro-environmental actions. 

However, the effects reported in Bashir et al. (2014) were small and not 

representative of the general pattern observed in the wider literature. For instance, 

Rabinovich, Morton and Postmes (2010) conducted a study in which time perspective 

was manipulated, and found that people intended to behave more in line with their pro-

environmental attitudes when envisioning a temporally distant situation, rather than a 

temporally close one. Roh, McComas, Rickard & Decker (2015) found the opposite: 

that temporal distance (discussing future consequences of climate change) led to 

reduced action by Republican participants. In other studies, manipulating the future 

timing of climate impacts has had no effect in some cases (Sundblad, Biel & Gärling, 

2011), and in other cases produced results that are variable and difficult to explain 

(Rickard, Yang & Schuldt, 2016). The latter study manipulated onset of major climate 

impacts in a close (New York) versus distant location (Singapore), at three future time 

points (2020, 2047, and 2066). They found that liberals showed less variability in 

response to manipulations, but that the highest support for climate policy was from 

conservatives when climate impacts were spatially close and temporally distant (New 

York in 2066). 

To further complicate matters, methods to evoke the perception of 

psychological distance can also take the form of framing tasks that seek to induce a 

particular construal level, confounding the two variables. One well-tested 

manipulation of construal level is the “how/why” method (Soderberg et al. 2014; 

Hansen & Trope, 2012; Liberman, Trope, McCrea, & Sherman, 2007). It has been 

shown that framing a task in terms of “how” one might engage in pro-environmental 

behaviours leads to more concrete construals than framing a task in terms of “why”. 

Pahl (2010) studied the effect of how/why framing on behavioural intentions for 
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reducing plastic bag usage. Participants estimated engaging in the behaviour sooner 

when they were asked “how” they might reduce plastic bags, rather than when they 

were asked “why” they might want to reduce plastic bags. This suggests that construal 

level affects participants’ likelihood of engaging in pro-environmental behaviour, 

specifically in the temporal dimension. If the relationship postulated by CLT holds, 

we expect that this manipulation will affect both construal level and psychological 

distance, and that a concrete construal (“how”) will lead to perceptions of 

psychological closeness, and an abstract construal (“why”) will lead to perceptions of 

psychological distance. 

As discussed earlier, individual difference studies rarely include measures of 

both psychological distance and construal level and this problem is also true of the 

experimental literature on this topic. Additionally, those studies that have 

experimentally induced different levels of construal to selectively influence pro-

environmental behaviours (Pahl, 2010; Shwom et al, 2011) do not include measures 

of construal level or psychological distance post-manipulation. Accordingly, in these 

studies there was no way to verify whether pro-environmental actions have been 

encouraged by a change in psychological distance, or construal level, or both variables. 

The purpose of Study 3 is to plug this experimental gap by co-manipulating 

psychological distance and construal level. By manipulating the temporal closeness of 

climate change, and asking participants to evaluate the stimuli either abstractly or 

concretely, in Study 3 we test the effects of both variables, and measures the 

corresponding effect on psychological distance and construal level using verified 

measures. According to CLT, the closest condition should be the one that places 

climate change at the closest temporal moment, and where concrete construals elicit a 

sense of psychological closeness. Following this logic, the most distant condition 
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should be the one that situates climate change furthest in the future, and elicits a distant 

mindset through abstract construals. 

Conversely, the findings of Study 1 and 2 suggest that rather than concrete 

construals, abstract construals tend to predict climate change action. Based on these 

findings, an alternative prediction would be that the abstract conditions would be more 

effective than concrete conditions at increasing pro-environmental action.  

Method 

Participants. A total of 320 undergraduate students (62% female, mean age = 

20.83, s = 7.08, range= 17-68) from the School of Psychological Science at the 

University of Western Australia took part in the study in Perth, in exchange for course 

credits.  

Design. The study adopted a 2 (construal level: concrete vs. abstract)  3 (time 

horizon: past vs. present vs future) between-participants design. An additional control 

condition was included in which participants were not exposed to either the construal 

level or time horizon manipulations. Participants were allocated at random to the seven 

resulting between-participant conditions. The total number of participants in each of 

the seven conditions was as follows: control (N = 46), concrete/past (N = 47), 

concrete/present (N = 43), concrete/future (N = 47), abstract/past (N = 45), 

abstract/present (N = 48), and abstract/future (N = 44).  

Materials and procedure. Participants were tested individually. They read an 

information sheet and provided informed consent, after which they were assigned to 

closed testing rooms fitted with a PC and monitor. In the experimental conditions, 

participants were shown a video about rainfall in Western Australia—screenshots of 

which are shown in Figure 3. The video was developed by the CSIRO Climate 

Adaptation Flagship based on real rainfall data collected between the years 1940 and 



 

Chapter 2: Construal level and psychological distance from climate change 73 

2010, and provides a clear visual example of rainfall reduction over time superimposed 

onto a map of south-west Western Australia, including Perth and surrounds.  

The video was altered slightly for different conditions. In the “past” condition, 

the dates on the video were altered to show the last 70 years. It depicted recorded 

amounts of rainfall (mm) in the May-June-July period for each year from 1944 to 2014 

on a map of Western Australia. This condition placed the onset of severe climate 

change-linked drought at 2014, and was the condition closest to the year in which the 

study was conducted (2015). In the “present” condition, the years on the video were 

modified to show the 70 years around which 2015 was the midpoint (1980 to 2050). 

This condition placed climate change-linked drought at 2050, and was temporally 

more distant. In the “future” condition, the years were modified to show the next 70 

years, depicting 2015-2085, and placing the onset of climate change-linked drought at 

2085. 

 
Figure 3. Screenshots of the beginning and end of the videos shown to participants in Study 3. The 

left image shows rainfall levels at the earliest time point, and the right image shows rainfall levels at 

the latest time point. Years at the top were altered to fit each condition, and advanced as the video 

progressed. The scale at the bottom was shown to participants before viewing the video.  
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In all experimental conditions, the video was followed by a message, modified 

to fit each condition: “Climate change is happening now. There are more dry days now 

than there ever have been. Due to a persistent decline in rainfall (past condition: over 

the last 70 years; present condition: over the last 35 years, and that will occur over the 

next 35 years; future condition: that will occur over the next 70 years), Perth dams 

(past condition: have received; present and future conditions: will receive) up to 40 

percent less water.”   

Participants were then asked to respond to attention checks, before completing 

three questions designed to manipulate construal level using the how/why method 

(Soderberg et al. 2014; Hansen & Trope, 2012; Liberman, et al. 2007). In the concrete 

construal condition, participants were asked to write responses to questions such as, 

“How are rainfall patterns changing in Western Australia?” and in the abstract 

construal condition, participants were asked questions such as “Why are rainfall 

patterns changing in Western Australia?”. Participants in the control condition were 

not shown the video or accompanying messages, and were not asked to answer 

construal level questions. All participants were asked to respond to measures of 

psychological distance (PD1) and construal level (RCW and BIF). The RCW and BIF 

scales both contained general construal items and environmental construal items. 

Next, participants were presented with the first behavioural measure. They 

were given an endowment of $10, in single $1 coins placed in an envelope on the desk 

in front of them. In the privacy of their individual testing room, participants had the 

option of keeping the entire $10, or donating some, or all, of it to Gondwana-Link, a 

real charity aiming to restore the natural wildlife and landscape in Western Australia. 

Participants were given a booklet explaining the charity and its purpose, and were 

invited to explore the website. The box for donations was an opaque locked money 

box with a coin slot, with coins already placed inside to imply to the participant 
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anonymity of donation. The additional coins were planted by the experimenter, and 

were not $1 coins, so that the experimenters could distinguish donations. 

Participants were then asked to complete a questionnaire measuring 

demographic variables, and scales used in Study 1 and 2 (time perspective, climate 

change belief, climate change scepticism, and perceived behavioural control, and a 

second behavioural measure of pro-environmental behaviour: willingness to expend 

effort and time for the environment).  

The final behavioural measure was unobtrusive. As participants were 

debriefed, they were offered either a Fairtrade chocolate (AlterEco), or a non-Fairtrade 

chocolate (Lindt) and their chocolate choice was recorded by the experimenter after 

the participant left the laboratory. A preference for Fairtrade products has been found 

to be a predictor of global identification (Reese & Kohlmann, 2015) and subsequently 

pro-environmental intentions and behaviour (Devine-Wright, 2013).  

Results 

The final sample included 319 participants. One participant was excluded for 

failing attention and speeding checks. Descriptive information for measured variables, 

collapsed across conditions, are shown in Table 8, and PD, BIF and RCW scores are 

shown in Figure 4.  

Psychological distance and construal level. The short-form of the PD1 scale 

(PD) had satisfactory internal consistency reliability ( =0.72) and the reliability 

coefficients did not vary appreciably across the different conditions. Figure 4A shows 

mean responses on the PD measure. To test whether mean scores differed between 

conditions, we dropped the control condition and conducted a 2 (construal level: 

concrete vs. abstract)  3 (time horizon: past vs. present vs. future) ANOVA on the 

PD scores. There was no significant main effect of construal level, F(1, 267) = .02, p 
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= .89, no significant main effect of time horizon, F(2, 267) = .22, p = .80, and no 

significant interaction between the two variables, F(2, 267) = .60, p = 0.55.  

The BIF scale was moderately internally consistent (BIF  = 0.51), but with 

BIF-E ( = 0.33) showing less consistency than BIF-G ( = 0.53). The low alpha was 

not a result of any single item. The alpha scores were relatively stable in all 

experimental conditions, except the control condition (BIF-E  = -0.57, BIF-G  = 

0.06; for further information see Appendix A). Figure 4B shows mean responses on 

the BIF-E and BIF-G as a function of the different conditions. These data were 

subjected to a 2 (construal level)  3 (time horizon)  2 (BIF: BIF-E vs. BIF-G) 

ANOVA. There was a significant main effect of BIF, F(1, 267) = 14.34, p < .001, 2 

= .05, with larger scores on the BIF-G than the BIF-E, but no significant main effect 

of construal level, F(1, 253) = .73, p = .39, and no significant main effect of time 

Table 8. 
 Descriptive statistics for Study 3. 

 

Type of 
Measure 

Variable Minimum 
(absolute) 

Mean 
Maximum 
(absolute) 

SD  

Covariates Scepticism 1.00 (1) 2.07 4.20 (5) 0.69 0.77 
Behavioural Control 1.50 (1) 3.43 5.00 (5) 0.63 0.72 
PD 1.00 (1) 2.21 3.86 (5) 0.59 0.72 
Time Perspective 2.87 (1) 4.79 6.67 (7) 0.78 0.86 

Construal 
level 

BIF 0.00 (0) 0.54 1.00 (1) 0.15 0.51 
    Environmental 0.00 (0) 0.52 1.00 (1) 0.18 0.33 
    General 0.00 (0) 0.57 1.00 (1) 0.20 0.53 
RCW 0.33 (0) 1.58 2.61 0.39 0.72 
    Environmental 0.17 (0) 1.57 2.67 0.39 0.56 
    General 0.00 (0) 1.61 3.00 0.59 0.56 

Dependent 
measures 

Pro-environmental 
behaviour 

1.77 (1) 3.27 4.29 (5) 0.48 0.64 

Donation behaviour $0.00 ($0) $6.03 $10.00 
($10) 

$3.9
8 

NA 

 Belief Type % of sample 

Belief Deny 0.3% 
 Don’t know 1.9% 
 Natural causes 16.3% 
 Anthropogenic 81.3% 
   
*Note: all variables were measured after manipulation 
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horizon, F(2, 253) = .05, p = .78. All of the two-way interactions and the three-way 

interaction were nonsignificant (all Fs < 1, all p-values > .4).  

The internal consistency of the RCW scale was satisfactory ( = 0.72), although 

this reliability was attenuated when the internal consistency of the two sub-scales was 

calculated separately ( = 0.57 for RCW-E,  = 0.60 for RCW-G). The average scores 

on the two versions of the RCW scale, as a function of the different conditions, can be 

examined in Figure 4C. These data were once again entered into a 2 (construal level) 

 3 (time horizon)  2 (RCW: RCW-E vs. RCW-G) ANOVA.  

There was no significant main effect of construal level, F(1, 267) = 1.34, p = .25, 

no significant main effect of time horizon, F(2, 267) = .70, p = .50, and no significant 

main effect of RCW, F(1, 267) = 1.90, p = .17. However, there was a significant 

construal level  RCW two-way interaction, F(1, 267) = 4.96, p < .05, 2= 0.02, which 

arose because there was no effect of construal level on the RCW-E scale, F(1, 267) = 

.09, p = .76, but responses on the RCW-G scale were higher in the abstract construal 

condition than in the concrete construal condition, F(1, 267) = 3.28, p = .07. The 

remaining two-way interactions and the three-way interaction were all nonsignificant 

(all Fs < 1.43, all p-values > .24).   

The last measure we examined as a proxy of psychological distance was time 

perspective. It is plausible that time perspective would be affected by the temporal 

manipulations. To this end, we conducted a 2 (construal level)  3 (time horizon) 

ANOVA on the time perspective scores. Consistent with the earlier psychological 

distance analysis, there was no significant main effect of construal level, F(1, 267) = 

.03, p = .85, and no significant main effect of time horizon, F(2, 267) = 0.89, p = .41, 

but the interaction between the two variables fell just short of conventional 

significance levels, F(2, 267) = 2.94, p = .06, 2= 0.02. 
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Figure 4. Average PD (A), BIF (B) and RCW (C) scores by condition in Study 3. Error bars represent 

standard errors. 
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Correlations. Correlations between key variables are shown in Table 9. As 

these variables were measured post-manipulation, interpretation should be made with 

caution. Consistent with the findings of Study 1 and 2, psychological distance was 

positively correlated with scepticism, and negatively correlated with behavioural 

control, time perspective, pro-environmental behaviour, and donations. There was no 

correlation between psychological distance and any of the construal measures.  

The RCW scale was largely only correlated with itself, although the RCW-G 

scale was weakly negatively correlated with the BIF-E. A detailed analysis by 

condition showed that this correlation was only significant in two conditions: 

concrete/future, r2 = -0.30, p = 0.05, and abstract/future, r2 = -0.35, p = 0.02. In the 

concrete/future condition, the environmental subscale of RCW was also negatively 

correlated with the BIF-E, r2 = -0.34, p = 0.02.  

The BIF measures partially replicated the findings of Study 2, where BIF-E 

showed positive correlations with key variables (behavioural control, time perspective, 

and pro-environmental behaviour). In this study, the BIF-G was also positively 

 
Table 9. 
Correlations between variables in Study 3.  

2 3 4 5 6 7 8 9 10 

1 PD -.07 .00 -.03 -.05 .59**   -.42**   -.31** -.36** -.22** 
2 RCW-E - .44** -.07 -.07 -.04 .01 -.10 -.10 .06 
3 RCW-G 

 
- -.12* -.08 .03 -.07 -.12* -.04 -.02 

4 BIF-E 
  

-    .18** -.04 .14* .15** .15** .00 
5 BIF-G 

   
- -.05 .11* .30** .26** .06 

6 Scepticism 
    

-   -.35**   -.26** -.21** -.19** 
7 Behavioural 
Control 

     
- .35** .41** .21** 

8 Time Perspective 
      

- .42** .19** 
9 Pro-environmental 
behaviour 

       
- .18** 

10 Donation         - 

** Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 
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correlated with the same variables, and more strongly. None of the construal level 

measures correlated with donation behaviour. 

Predicting pro-environmental behaviour. Figure 5A shows willingness to 

engage in pro-environmental behaviours by condition. As above, a 2 (construal 

level)	  3 (time horizon) ANOVA was conducted on these data. There was no 

significant main effect of construal level, F(1, 267) = 0.01, p = 0.94, a marginally 

significant main effect of time horizon, F(2, 267) = 2.37, p = 0.09, with participants in 

Figure 5. Average PEB scores (A) and charity donations (B) as a function of condition. Error 

bars represent standard errors. 
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the past condition having lower pro- environmental behaviour scores than those in the 

present and future conditions, and no significant interaction between the two variables, 

F(2, 267) = 0.52, p = 0.60.  

Donation behaviour. The donations to Gondwana-Link across the different 

conditions are shown in Figure 5B. These data were once again analysed via a 2 

(construal level)	  3 (time horizon) ANOVA. There was no significant main effect of 

construal level, F(1, 250) = .14, p = .71, no significant main effect of time horizon, 

F(2, 250) = 1.18, p = .31, and no significant interaction between the two variables. 

Although the main effect of time horizon was not statistically reliable, it merits 

comment that inspection of Figure 5B reveals a similar trend to that of behavioural 

intentions, whereby participants in the past condition tended to register lower 

donations than in the present and future conditions. 

 Chocolate choice. Figure 6 shows the chocolate choice data for the different 

conditions. These data were subjected to a multinomial logistic regression analysis, 

with chocolate choice (no chocolate vs. non-Fairtrade vs. Fairtrade) as the outcome 

measure (with “Fairtrade” as the reference category) and construal level, time horizon, 

and the construal level × time horizon interaction as predictors. A test of the model 

against a constant only model was not statistically significant, indicating that the 

predictors as a set did not reliably distinguish between people who chose no chocolate, 

a non-Fairtrade chocolate, and a Fairtrade chocolate, χ2(10)= 9.26, p = .51. 

Accordingly, none of the variables reliably predicted chocolate choice (see Appendix 

A for the full results).  
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Discussion 

The purpose of this study was to test the correlational findings of Study 1 and 

2 experimentally by manipulating both psychological distance and construal level. By 

manipulating the temporal closeness of climate change, and asking participants to 

evaluate the stimuli either abstractly or concretely, Study 3 tested the effects of both 

variables on pro-environmental behaviour and measured the corresponding impact on 

psychological distance and construal level. We compared two hypotheses: (1) that the 

temporally closest condition (the “past” time horizon) would increase pro-

environmental actions, and (2) that the abstract construal condition would be more 

 

Figure 6. Chocolate choice as a function of condition in Study 3. The broken horizontal lines 

represent the frequency of “No Choc” (black line), “Non-Fair” (grey line), and “Fair-Trade” 

(purple line) chocolate choices in the control condition. 

 



 

Chapter 2: Construal level and psychological distance from climate change 83 

effective than the concrete construal condition at increasing pro-environmental 

actions. 

The effects of the temporal manipulations of psychological distance on 

behaviour were unclear. There was a general trend for engagement in pro-

environmental behaviour and charity donations to be lower in the past time horizon 

condition than in the present and future conditions. However, according to CLT, the 

closest condition should have been the past condition, where the temporal 

manipulation situated the worst effects of climate change at the date closest to the 

present (2015). Following this logic, the future should have been the most distant 

condition, situating the worst effects of climate change in the year 2085. However, the 

past condition did not lead to greater pro-environmental behaviour than the future 

condition on any of the dependent variables. This finding is counter-intuitive, but it 

does partially replicate the findings of Schuldt et al. (2017), who found positive 

responses for the spatially near, temporally distant condition in conservatives – 

although political views were not a factor here. One possibility is that participants in 

the past condition did not perceive the final outcome (in the present year) to be as 

harmful as participants in the other two conditions because it represented the current 

reality. The videos did not clearly specify the amount of rainfall per year, and so 

participants may have used the current situation as a baseline.  

The construal level manipulations (using the how/why method to induce a 

concrete vs. abstract mindset) also had no clear effect on pro-environmental behaviour, 

which also means there was little support for the findings of Study 1 and 2. We 

predicted that the abstract condition would more effective than the concrete condition 

at increasing pro-environmental behaviour. Yet the abstract construal manipulation 

had no more impact than concrete construal, and did not lead to more pro-

environmental behaviour than the control condition. 
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There are potential limitations of the study that merit comment. By combining 

construal and psychological distance manipulations, we were able to explore their 

compounded effect, but not their standalone impact on pro-environmental behaviour. 

We expected the compounded effects to produce stronger results from manipulations. 

However, one possibility is that the combination of construal and distance conditions 

produced unexpected effects that we cannot disentangle without standalone 

manipulations against which to compare the results. Nevertheless, our findings support 

research suggesting that the strength of pre-existing views about climate change makes 

beliefs about this topic difficult to alter with different frames and mindset inductions 

(Brügger 2015; Schuldt et al. 2017). The role of psychological distance and time 

perspective as predictors of pro-environmental behaviour suggest that these views tend 

to be stable and not easily shifted. 

In summary, the manipulation of temporal distance led to similar trends in 

donation behaviour and behavioural intentions, where present and past conditions 

tended to lead to higher levels of action than future and control conditions. The choice 

of chocolate showed a trend in favour of CLT, where those in the concrete condition 

tended to choose fair-trade chocolates more often than those in the abstract condition. 

Chapter Discussion 

The aim of this paper was to systematically investigate the relationship between 

psychological distance and pro-environmental behaviour, including the theorised link 

between construal level and psychological distance. The present study contributes to 

the literature by testing the theoretical basis for making climate change closer and more 

personally relevant, and by exploring the separate effects of construal level and 

psychological distance in the context of climate change on a range of different 

environmental behaviours. In three studies (two surveys and one experiment) we have 
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demonstrated that, although there is evidence suggesting that psychological distance 

and construal level are linked to environmental behaviour, this connection is 

complicated, and manipulating these variables does not necessarily lead to greater pro-

environmental behaviour. 

Psychological closeness was a consistent predictor of pro-environmental 

behaviour, explaining variance in individual-level behaviour and policy support 

(Study 1, 2, 3). By contrast, measures of construal level – environmental or general – 

were less reliable predictors, suggesting that construal level may have limited use for 

predicting pro-environmental behaviours.  

The research clarifies the role of CLT in the context of climate change action—

the CLT proposition that concrete and abstract construals shape perceived 

psychological distance was not supported. We found evidence that both abstract and 

concrete construals explained variance in policy choice (Study 1, 2) and individual 

behaviour and behavioural intentions (Study 1, 2, 3). This suggests that while 

psychological distance and construal level affect one another and are linked in other 

contexts, it is not necessarily the case in the context of climate change. One’s perceived 

psychological distance from climate change appears unrelated to how abstractly one 

perceives climate change, a finding that complements other studies reporting that 

representations of climate change are complex and fluid, and at times simultaneously 

distant and proximal (Brügger & Pidgeon, 2017). The findings identify climate change 

as an area in which construal level and psychological distance may operate 

independently rather than interdependently.  

Crucially, the inability to affect psychological distance and construal level 

through experimental manipulations (Study 3) suggests that these constructs are 

difficult to shift. For instance, there is some evidence to support the idea that construal 

level may be a stable psychological trait (Sacchi, Riva & Aceto, 2016; Darwent, 2012), 
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although this does not explain the lack of correlation between construal level and 

environmental behaviour in Studies 1 & 2.  

A growing body of work has shown through multiple methods that it is hard to 

manipulate psychological distance and construal level to affect pro-environmental 

action (Brügger & Pidgeon; Brügger 2015; McDonald et al. 2014; Schuldt et al 2017). 

Brügger and Pidgeon (2017) have suggested that variations in individual beliefs, and 

the focal shifts that these cognitions prompt, can obscure messages designed to frame 

distance or construal in a particular way. Not only that, but focal shifts that occur as a 

result of framing manipulations are likely to be temporary and are therefore unlikely 

to produce lasting change in attitudes or behaviour unless the wider context of climate 

communication changes.  

The findings also have implications for the communication of climate change. 

In particular, the results indicate how to address a lack of public concern toward active 

engagement with climate change. First, addressing public scepticism about climate 

change may be more important when seeking support for environmental policies than 

in the context of individual behaviours and choices. It could be that communication 

about the imminent and future consequences and impacts of climate change is more 

effective than showing what has already happened (although considering the 

importance of time perspective, and related temporal discounting literature, the 

message may need to be more along the lines of “the future is closer than you think”). 

This is important, as much of climate change communication appears gridlocked on 

debates about how CO2 levels, sea ice, and so on have changed in the past (Pearce et 

al., 2017). Such discussions not only focus attention away from the forthcoming 

consequences, they also play into an unnecessary debate about the reality of climate 

change and validity of climate science. 
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In light of the findings of the present study, it will be especially important to 

focus future research on the underlying features of psychological closeness. This 

study, and others, have found it difficult to shift these views experimentally (Brügger 

& Pidgeon, 2017; Brügger 2015; McDonald et al. 2014; Schuldt et al. 2017), and more 

recent research has focused instead on pinning down the mechanisms underlying 

psychological distance (Wang, Leviston, Hurlstone, Lawrence & Walker, 2018). To 

know that psychological distance is a predictor of pro-environmental behaviour is 

meaningless unless we understand what it entails, to understand how perceptions of 

closeness are described, and how they manifest, and ultimately, what it means to be 

psychologically close to climate change.
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 A Shift Away from Construal 

“There can be no transforming of darkness into light and of apathy into 

movement without emotion.” 

 (Jung, 1963, p. 32) 

 

As we have seen, the majority of work on psychological distance uses or 

alludes to Construal Level Theory (CLT). According to CLT, objects may be perceived 

at various levels of abstractness or concreteness at any point in time or at different 

levels of construal. This understanding of construal originates in categorisation 

theories, where high-level categorisations tend to be abstract, superordinate, and 

central, whereas low-level categorisations are concrete, specific, and include 

peripherally relevant features (Liberman & Trope, 2008). The connection between 

abstractness and perceived distance appears strong and bi-directional; cognitive 

abstractness tends to elicit distance and cognitive concreteness tends to elicit proximity 

(Liberman & Trope, 2008; Trope & Liberman, 2010). 

The current explanation for why psychological distance may lead to lower 

engagement in climate change is that people perceive it to be distant, and mentally 

represent it abstractly. However, such an explanation is predominantly an 

extrapolation of CLT research on other topics; few studies have directly applied CLT 

to climate change. Of those studies, attempts to manipulate psychological distance and 

construal have tended to produce contradictory or inconclusive results (Brügger, 2013; 

McDonald, Chai, & Newell, 2015; McDonald & Newell, 2014; Rickard, Yang, & 

Schuldt, 2016). The findings from the three studies in Chapter 1 mirror the wider 

literature, and contributes further evidence that, in the context of climate change, 

current explanations for psychological distance through CLT are inadequate. This 

section discusses reasons why.   
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Construct Conflation 

Past research has found a strong relationship between psychological distance 

and construal level in general cognitive tasks (e.g. making associations between 

objects, interpreting ambiguous stimuli, judging distances). Consistent with CLT, 

construal level and psychological distance have been shown to influence each other; 

construal level shapes judgment of probability, temporal and spatial location, and 

social information, and vice versa (Trope & Liberman, 2010). However, there are 

several good reasons to verify the relationship between construal and perceived 

distance.  

Psychological distance research often uses abstract construal to manipulate and 

measure psychological distance (Williams, Stein, & Galguera, 2014). This is 

problematic, as they are not the same construct. Trope and Liberman (2010) write that 

while psychological distance is the perceived distance at which an object is positioned 

from the self, construal level refers to the cognitive representation of that object. It is 

problematic then, that the majority of manipulations of perceived distance are achieved 

by altering the abstractness of stimuli – as they do not explicitly measure psychological 

distance (Van Boven, Kane, McGraw, & Dale, 2010).  

In this thesis, we find that abstract construal may be a useful tool to predict 

some environmental behaviours. However, there appears to be no clear relationship 

between psychological distance and abstract construal in the context of climate change. 

It appears that climate change as a perceptual object is qualitatively different from the 

stimuli that constitutes the bedrock of CLT research. 

More and more, researchers have identified areas of conflict when equating 

perceived distance with abstractness, and perceived closeness with concreteness 

(Brügger, 2013; McDonald, Chai, & Newell, 2015; McDonald & Newell, 2014; 
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Rickard, Yang, & Schuldt, 2016). Particularly of interest are studies on emotional 

intensity. These studies show that emotional intensity is associated with psychological 

closeness, but also abstract construal (Van Boven et al., 2010; Williams, et al. 2012). 

Van Boven et al. (2010) argued that emotions tend to be more intense when events are 

close than distant, therefore emotional intensity may also reduce perceived 

psychological distance. In several studies, they demonstrated that emotional intensity 

led to a reduction in psychological distance, independently of abstract or concrete 

construals. The authors concluded that construal level does not explain the relationship 

between emotional intensity and psychological distance. 

Further, there is some contention about whether behavioural change can be 

achieved by reducing psychological distance, or by increasing abstract construals. 

Williams et al. (2012) posed the question: in order to motivate action, is it better to 

increase abstract construals, which emphasises the broader, bigger picture, or to 

emphasise psychological proximity, leading to greater emotional intensity?  

As climate change is a complex and polarising topic (Hornsey, Harris, Bain, & 

Fielding, 2016), it is perhaps not surprising that emotional intensity disrupts the 

complementary relationship between construal and perceived distance expected under 

CLT. The relationship between construal and perceived distance was established in the 

context of emotionally neutral content, whereas climate change is a topic known to be 

associated with a range of different emotions (Brügger, Morton, & Dessai, 2016; 

McDonald et al., 2015).  

Transience of Cognitive Representation 

Understanding the construal of climate change is complicated by the 

application of a low-level cognitive representational approach to a high-level subject. 

The studies upon which CLT was developed typically involve relatively simple stimuli 
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that tap low-level cognitions. By low-level, I refer to judgments that tend to be 

perceptual and descriptive only, without evaluative features. For instance, one may 

view a house in a photograph as concrete or abstract depending on its apparent distance 

from the camera, and this perception will typically not be affected by whether one likes 

the house, or feels the house is important or has emotional associations with the house.  

However, perceptions of climate change pertain to higher level features of 

cognition, and usually involve other factors such as value judgements, emotional 

associations and perceptions of source credibility, to name a few. There are also 

multiple ways to perceive the issue abstractly, for instance, as a vague term used by 

politicians, as a pervasive and far-reaching threat. Even placing beliefs about climate 

change on a dichotomy between close, distant, abstract and concrete is difficult, and 

in some cases uninformative. For instance, where does the belief “climate change is a 

hoax” fall, on a scale from abstract to concrete? And what does that tell us?  

What seems apparent from Chapter 2, as well as an accumulation of studies 

showing complex or null effects of construal manipulations, is that in the context of 

climate change, experimental manipulations of construal are difficult. While varying 

levels of psychological distance or construal may influence the kinds of information 

people consider when making decisions (Brugger et al 2015), these decisions are likely 

to be muddled by many other factors. Manipulations may lead to temporary focal shifts 

but one of the defining characteristics of construal level, as a theory based on cognitive 

categorisation, is its flexibility. Construals are mental representations that change 

depending on the context, and each person construes any object in both abstract and 

concrete terms (Trope & Liberman, 2010). It is this flexibility that allows perceptions 

of simple stimuli to change with the framing of a question (“how” vs. “why”), or 

placement in a photograph (in the foreground or background), but importantly, the 

construal level of such objects is transient, and will change if these contextual features 
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also change (Ledgerwood, Trope, & Chaiken, 2010).1  

While momentary changes in construal are related to the framing of 

psychological distance, and vice versa when concerned with low-level stimuli, these 

manipulations may not be able to affect more complex attitudes, such as climate 

change perceptions and behaviours. When it comes to climate change, there are more 

stable characteristics shaping one’s views, and these may interact with, or be resistant 

to such shifts in construal. As a consequence, it is difficult to disentangle the effects of 

a manipulation, and even if they work, it is questionable whether these changes can be 

sustained in the long term.  

Dimensions Are Descriptive, Not Explanatory 

CLT has provided the study of psychological distance with structure. The 

theory identifies four ways in which one may feel psychologically distant: temporal 

distance, spatial distance, social distance, and hypothetical distance. In short, 

“psychological distance is about the perception of when [an event] occurs, where it 

occurs, to whom it occurs and whether it occurs” (Trope & Liberman, 2010, p. 442). 

The elucidation of these types of distance allows more detailed analysis of the nature, 

structure and components of psychological distance.  

                                                 
 

1 It should be noted that CLT offers one perspective on the consistency of 
construals across context. Ledgerwood et al. argue that perceptions of an object as 
distant and abstract affect whether one’s attitudes about that object are context-
dependent, or consistent across contexts. In this case, an abstract perception leads to 
more focus on central features of an object, and should lead to more consistent views 
across contexts. Logically, this should mean that if one perceives climate change 
abstractly, one’s views on the issue should be relatively context independent, 
whereas if climate change is viewed concretely, attitudes should be easier to shift. 
But this reasoning soon runs into a contradiction: Abstract construals of objects tend 
to be more stable and consistent across contexts; but if objects are construed 
abstractly, they also tend to be perceived distantly. And at the same time, it is 
problematic that climate change is perceived as distant and abstract. Such reasoning 
seems to argue against attempts to reduce distance from climate change. 
 



 

Chapter 3: A shift away from construal 94 

However, this structure is not explanatory. The CLT approach does not explain 

why some objects are distant and others are close, or what it means to be close (barring 

slightly circular reasoning such as: they are distant when they are perceived abstractly, 

and abstract when they are perceived distantly).  

Further, on a practical level, they do not act like distinct dimensions (each 

contributing independently to understanding of one’s psychological distance). The 

results from Chapter 1, and wider research into the relationship between social, spatial, 

temporal and hypothetical distance shows that they are often quite similar, and changes 

in one “dimension” can lead to similar changes in another (Fiedler, Jung, Wänke, & 

Alexopoulos, 2012; Maglio, Trope, & Liberman, 2013; Maglio, Trope, & Liberman, 

2012). If we look at the CLT dimensions of distance through the lens of Field Theory, 

it is clear why.  

One of the concerns about distance dimensions has been that social and spatial 

distances are often confounded, as many regions with social elements also contain 

spatial elements (McDonald, Chai & Newell, 2014). According to Field Theory, this 

is more than a conceptual similarity or overlap: there is no distinction drawn between 

them in the field. Social and spatial objects are both factors that influence an 

individual’s behaviour, and their influence is determined by the individual’s 

attachment to those “objects” (for instance, while there may be differences in how 

much value is ascribed to particular “objects”, a person might value the people in their 

neighbourhood in the same way in which they might value a park within that 

neighbourhood). With this approach, social and spatial elements have a similar 

conceptual influence on the individual, and so there is no need to distinguish them.  

Field theory also clarifies the relationship between temporal and hypothetical 

distance, and distinguishes them conceptually from the former dimensions. Temporal 

and hypothetical distance are theoretically distinct from social and spatial distance, 
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because rather than describing a type of region in the field, they describe the state of a 

region. Hypothetical distance can be understood as uncertainty of the existence or 

influence of a region in the field. For instance, doubt about whether sea levels will rise 

near one’s hometown affects one’s potential environmental behaviour. Hence, 

hypothetical distance does not constitute a region of influence, but is a characteristic 

of all regions.  

Similarly, all regions have a temporal characteristic, and so temporal distance 

is also a description of the state of the region. An increase in temporal distance tends 

to be accompanied by an increase in hypothetical distance, for instance, our perception 

of outcomes and events in the distant future tend to be more uncertain than those in 

the near future (Wilkinson & Klaes, 2012), and so temporal and hypothetical distance 

are interrelated.  

This explains why distinct dimensions of distance do not have independent 

contributions, either to the overall concept of psychological distance, or the prediction 

of pro-environmental behaviours, and hence, their distinction as four “dimensions” is 

uninformative. The dominance of CLT in the theoretical development of psychological 

distance has meant that these contributions are relatively uncontested. Although other 

“dimensions” of distance have been suggested (Fiedler, 2007)  there have been no 

major developments in the formulation of psychological distance. 

Beyond CLT: Toward a Substantive Understanding of Psychological Distance 

Chapter 1 has shown that it is not as simple as “those who perceive climate 

change as psychologically distant see it more abstractly, and are more personally 

engaged with the issue”. Theoretically, it is possible to perceive that climate change is 

distant, and to construe it abstractly, and still engage in climate action. Empirically, 

the relationship between these concepts is inconsistent, and practically, manipulating 
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construal or distance does not appear to lead to more pro-environmental action. This 

has been demonstrated in this thesis, but also simultaneously in literature that has 

emerged in the course of this research (Brügger, 2013; McDonald, Chai, & Newell, 

2015; McDonald & Newell, 2014; Rickard, Yang, & Schuldt, 2016).   

The subjective perception of distance (spatial, social, temporal, hypothetical) 

from climate change is hence slightly peripheral to the question of interest – that of 

personal connection to climate change. The following chapter develops the idea of 

psychological distance in a different direction. In light of the three criticisms above: 

that construal level is not equivalent to closeness, is by nature transient, and lacking in 

explanatory power, the next chapter seeks to understand why psychological closeness 

occurs, and how it manifests, not only in cognitions, but in emotions and behaviour.
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Abstract 

 Current research shows that emotions can motivate climate engagement and action, 

but precisely how has received scant attention. We propose that strong emotional 

responses to climate change result from perceiving one’s “objects of care” as 

threatened by climate change, which motivates caring about climate change itself, and 

in turn predicts behaviour. In two studies, we find that climate scientists (N=44) 

experience greater emotional intensity about climate change than do students (N=94) 

and the general population (N=205), and that patterns of emotional responses explain 

differences in support for climate change policy. Scientists tied their emotional 

responses to concern about consequences of climate change to future generations and 

the planet, as well as personal identities associated with responsibility to act. Our 

findings suggest that “objects of care” that link people to climate change may be 

crucial to understanding why some people feel more strongly about the issue than 

others, and how emotions can prompt action.  
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Introduction 

The psychological study of climate change has progressed toward answering 

some major questions, such as why some accept and some deny the existence or 

severity of climate change, what barriers prevent action, and how to frame the issue to 

encourage acceptance and action. We now understand many reasons why people may 

not consider climate change a serious problem, and may not act. These range from 

limited cognitions that evolved from a different time, to factors involving trust, risk, 

social norms, and perceived efficacy of action (Gifford 2011). There is also an 

extensive literature around the individual factors that predict climate change action, 

such as environmental values (Steg & Vlek 2009; Van der Werff et al. 2014), and traits 

such as self-transcendence and connectedness to nature (Gifford & Nilsson 2014; 

Cheung et al. 2014; Brügger et al. 2011), which touch on feelings of closeness to the 

planet. Through this research, we have come to understand some of the social, 

cognitive, and behavioural aspects of climate change. However, the precise role 

emotions play in understanding responses to climate change has received relatively 

little attention (Roeser 2012).  

Over time, awareness of climate change has increased. More than ever, people 

think that climate change is happening now, and will affect people and places near 

them, but emotional responses such as worry and concern remain low (Steentjes et al. 

2017). Greater recognition of the role of emotions will help us understand not only 

how climate change is perceived by individuals, but also other interactions around 

climate change where emotions play a role: in activist groups and collective action 

movements (Harth et al. 2013), anti-climate change demonstrations, in climate change 

denial and avoidance (Norgaard 2006), and in portrayals in media (O’Neill & 

Nicholson-Cole 2009). 
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Current research shows that emotions such as anger, fear, and guilt can 

motivate climate change action (Bamberg & Möser, 2007; Bissing-Olson et al., 2016; 

Ferguson & Branscombe, 2010; Harth et al., 2013; Lu & Schuldt, 2016; Mallett et al., 

2013; Rees et al., 2015). From this, two inferences have been made: 1) that those who 

care about climate change feel such emotions, and 2) inducing these emotions will 

elicit climate change action in other individuals. These inferences form the basis for 

interventions designed to emotionally appeal to the public. However, we suggest that 

groundwork for these inferences is under-developed. First, we know of no studies that 

have focused directly on people who care about climate change, or defined what it 

might mean to care about climate change. Second, there is little information about why 

people feel specific, or any, emotions about climate change.  

To Care about Climate Change 

Little is known about what it means to “care about climate change”, possibly 

because it is difficult to define what caring means here. The verb “to care” has three 

relevant meanings in this context: to attach interest or importance to the object of care; 

to feel emotions such as anxiety or affection toward it; and to protect or safeguard it 

(i.e., to care for something).  

Here, “climate change” is not the object of care, because it is not an object of 

affection, or a thing to be protected. Rather, it is a threat to things about which we care. 

To care about climate change is paradoxically not about climate change itself, but 

about the things that it will harm or take away from us. A similar idea has been put 

forth in research on environmental movements (Stern et al. 1999) and the 

consequences of environmental loss (Brügger et al. 2015; Albrecht et al., 2007), where 

implications for valued objects, or “objects of care”, are central to understanding 

human responses to environmental decline.  
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If we accept this interpretation of what it means to care about climate change, 

these objects of care could be viewed as connectors, ones that make the issue of climate 

change seem personally relevant to the individual.  

The idea of “connectors”, introduced in ecological psychology, describes the 

influences on an individual in spatial terms. Lewin (1951) theorised that the individual 

can be understood as a function of spatial maps representing their entire physical, 

social, and inner mental environments. Within this framework, any entity that can 

influence the individual (e.g., a person, place, value, goal, or event) is represented as 

a region of space. All these regions can not only affect the individual, they can affect 

each other too. For instance, if we look at the spatial environment of a person who has 

a child, the child can be understood as a region of influence that can affect the 

individual’s thoughts and actions (Lewin 1951). If the region “child” is perceived to 

be threatened by another region “climate change” then this may influence the 

individual’s thoughts and actions. As another example, a person may have a close 

attachment to a social or ideological group, and if this group is concerned about climate 

change, the group may serve to bring the issue closer to the individual. Yet another 

example is a person influenced by strong core values that are perceived to be 

threatened by climate change. By connecting the self to climate change, objects of care 

may bring the issue of climate change closer. 

As implied by the term “bring closer”, each region may be located 

psychologically close to, or distantly from the individual, and these distances can 

change. Lewin used the term “locomotion” to describe the various interactions that 

regions may have with one another (Lewin 1936). For instance, an “approach” 

interaction may reduce distance, while an “avoid” interaction increases distance. In the 

previous example, a parent may experience an approach response to “climate change” 

to protect their child, whereas a person without children may not. As will become clear 
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next, these concepts are important to understanding why people care about climate 

change.  

Psychological Distance 

Psychological distance – an indicator of how close or distant people feel from 

a particular object, event, or person – is of growing importance to climate change 

research, in part because in many studies, people report feeling distant from the 

impacts of climate change, and perceive that they will be largely unaffected (Howe, 

Mildenberger, Marlon, & Leiserowitz, 2015; Leiserowitz, 2005; Spence et al., 2012; 

Steentjes et al., 2017). Correlational studies have shown that psychological distance 

relates negatively to pro-environmental action (Spence et al. 2012; Mcdonald et al. 

2015), and consequently, several studies have tested interventions crafted to bring 

climate change closer to the individual – but the results of such studies have been 

mixed (Brügger, Dessai, Devine-Wright, Morton, & Pidgeon, 2015; Mcdonald, Chai, 

& Newell, 2015; McDonald, Newell, & Brewer, 2013; Scannell & Gifford, 2011; 

Spence & Pidgeon, 2010). 

One reason for the mixed results may be the operationalisation of 

psychological distance in the context of bringing climate change closer. Psychological 

distance is typically measured through perceptions of personal risk from climate 

change, such as when and where it will occur, the likelihood with which it will occur, 

and who will be affected by it (Spence et al. 2012; Brügger 2013). The argument is 

that proximatising climate change can make the issue seem more personally relevant, 

and more emotionally evocative (Brügger et al. 2015; Mcdonald et al. 2015). 

However, this approach to reduce psychological distance assumes that the 

“self” and those people and places near to it are the only objects of care; climate change 

is close if people perceive themselves to be affected by it, or distant if they do not. 
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This method only captures one reason for engaging with climate change. For this 

reason, it has been critiqued for presuming that proximity to self is necessary – and all 

that is necessary – to care about climate change (see Devine-Wright 2013, for a 

discussion).  

The psychological distance concept can be more broadly useful to explain the 

relationships between objects of care and the self. According to Lewin (1936), 

emotions such as fear, hope, and guilt serve as guides for behaviour, they are triggered 

by objects that shape the structure of one’s internal spatial environment. Fear, for 

instance, is an aversive response to the perception of an undesirable psychological 

future. “Objects of care” that appear threatened by climate change may trigger such 

emotional responses. 

Only a handful of studies have looked at emotion as a part of psychological 

distance (Brügger 2013; Van Boven et al. 2010; Hackenbracht & Gasper 2013; Davis 

et al. 2011). Objects and people that are psychologically close to us elicit stronger 

emotions than those that are distant (Hackenbracht & Gasper 2013), and conversely, 

feeling strong emotions can reduce perceptions of psychological distance from an 

object or event (Van Boven et al. 2010). In the context of climate change, reducing 

distance can, by increasing risk perceptions, have similar consequences on behavioural 

intentions as manipulating negative emotion (fear) (Brügger, 2013). And while 

proximatising climate change can lead to greater emotional responses, the effect is 

reversed too: distancing oneself from climate change is thought to be a coping 

mechanism for potentially overwhelming feelings (Caillaud et al. 2015; Ojala 2012; 

Norgaard 2006; Dickinson 2009). 

For many people, climate change is a threat that is happening now, and yet it 

remains a distant issue emotionally (Steentjes et al. 2017). With a broader 
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understanding of psychological distance, we can begin to understand why this might 

be the case. 

Emotions and Caring about Climate Change 

Emotions tend to have a motivating effect on climate-relevant behaviour. The 

experience of negative affect relates to self-reported pro-environmental behaviours 

(Leviston & Walker 2012), and climate change policy support (Leiserowitz 2006; 

Smith & Leiserowitz 2014). Even the incidental occurrence of emotions – emotions 

triggered by events unrelated to climate change – can influence mitigation policy 

preferences (Lu & Schuldt 2015). Notably, the relationship between emotions and 

climate change action is not consistent in all contexts, particularly those that attempt 

to induce the former to produce the latter. For instance, some research suggests that 

negative emotions enhance perceptions of risk (Slovic et al. 2004), and greater 

perceptions of risk from climate change may then lead to increased action motivation. 

However, fear appeals—persuasive messages that stir negative emotions—can 

sometimes be counterproductive (O’Neill & Nicholson-Cole 2009). Similarly, 

messages of hope have been found to increase action in some cases (Myers et al. 2012; 

Ojala 2012a) and reduce it in others by lowering risk perceptions (Hornsey & Fielding 

2016).  

As Chapman, Lickel and Markowitz (2017) argue, such approaches tend to 

treat emotions as a lever, where pulling the correct one will produce the desired 

behaviour. There is a level of complexity in emotional responses that cannot be 

captured without looking in detail at the triggers for these emotions, the objects that 

cause these emotions to arise. For instance, during the Copenhagen Climate Summit, 

a representative of Tuvalu unexpectedly introduced emotion into his formal address, 

expressing intense sadness about the state of negotiations and the fate of his nation 
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(Farbotko & McGregor 2010). The anticipated loss of a valued place or entity, such as 

one’s nation, may be a critical trigger for emotion, and negative emotion in particular 

has the function of rectifying or acting to avoid adverse consequences (Keltner & 

Lerner 2010). 

A considerable body of work exists on triggers for emotions, mainly within 

appraisal-theoretical models of emotion, and particularly in perceptions of 

environmental risk (Keller et al. 2012; Böhm & Pfister 2000). These approaches stem 

from the argument that emotions are about something or someone, and arise when an 

event is relevant for one’s values and concerns (Zeelenberg et al. 2008). Böhm and 

Pfister have extensively examined how the relationship between cognitions and 

behaviour toward environmental risks are mediated by emotional evaluations, showing 

that two particular cognitive appraisals, one concerning the anticipation of negative 

consequences and loss, and one concerning whether ethical and moral principles have 

been violated, relate to different emotional and behavioural outcomes (Böhm & 

Pfister, 2017; Pfister & Böhm, 2008; Böhm, 2003; Böhm & Pfister, 2000). These 

approaches inform and are compatible with the concept of “objects of care”, following 

the same premise, that perceptions of risk or threat to valued objects lead to emotional, 

and behavioural responses.  

The advantage of such approaches is the ability to explain why individuals 

respond differently to the same environmental threats (Smith & Kirby 2009). In one 

study, Böhm and Pfister (2017) focused specifically on whether identities affect one’s 

appraisals of environmental risk, in a study that asked participants to adopt the 

perspective of different roles (a mayor, a parent, and an environmental activist). While 

the effects of social role on appraisals were not strong, the authors recommend future 

work that looks in detail at those who possess such identities – an aim of the present 

study.  
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Since most research in this area are surveys or experiments which constrain 

responses, they may not accurately reflect how people spontaneously understand, or 

misunderstand climate change, nor the competing influences on affective responses to 

climate change. The value of qualitative analyses in this context lies in the ability to 

view the emotions and cognitions that people express in a bottom-up manner, that does 

not constrain responses. There is also the opportunity to see how people understand 

and misunderstand the issue, and the often competing reasons underlying affective 

responses to climate change (Wolf & Moser 2011).  

Perhaps the most extensive qualitative work on climate change emotions was 

conducted by Fischer et al. (2012), who interviewed residents in five European nations, 

studying social representations of energy production and consumption. They found 

that affective responses to climate change were a recurrent theme. The most common 

emotions were concern and worry, used interchangeably, and motivated by anticipated 

harm to children and grandchildren (Fischer et al. 2012). Other emotions, such as 

confusion, resignation, and powerlessness, were mentioned alongside perceptions of 

low individual efficacy. 

Interviews of Norwegian adults also found that low efficacy and negative 

emotions characterised responses to climate change (Norgaard 2006). Participants 

described fears associated with a loss of ontological security (helplessness and 

uncertainty about the future, and how life would continue). They also expressed guilt 

for residing in a rich nation that has benefited from fossil fuels; this was perceived as 

a threat to their Norwegian identity as good, socially just people. It appears that climate 

change threatened their notions of the future and of themselves, but the need to act was 

countered by a low sense of efficacy.  

There have also been studies of groups who may have atypical experiences of 

climate change. For instance, Lefsrud and Meyer (2012) studied the discursive 
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construction of climate change from the perspective of scientists and engineers 

working in the petroleum industry. The most emotionally expressive group were those 

who felt their identities as experts most threatened, and felt that action on climate 

change would be more detrimental than inaction because of feared effects on the 

economy. These emotions can be interpreted as responses to the perception of threat 

to various objects of care: their identities, and economic wellbeing. The responses to 

such threats were expressed in emotional, figurative language, and there was an 

“approach” tendency, or a “call to arms” to encourage protests.  

Another case study looked at villagers in Tibet (Byg & Salick 2009). To the 

villagers, climate change caused anxiety and worry, its meaning entwined with 

numerous spiritual beliefs about the world and nature. These emotions were associated 

with the loss of natural beauty, the destruction of humans and the Earth, and frustration 

about suffering from the actions of others, from a situation that is largely out of their 

control.  

The qualitative studies reviewed above suggest that factors such as attachment 

to nature, threat to self-identity, and anticipated harm to future generations, may be 

objects of care that link various groups to climate change, however, none explicitly 

sought to identify objects that lead people to care about climate change. Further, they 

did not specifically sample people who cared about climate change. The 

aforementioned studies have looked closely at reactions from occupational groups, 

national groups, and others have focused specifically on teachers (Lombardi & Sinatra 

2013), and young people (Strazdins & Skeat 2011), however, to understand the 

emotions of those who care about climate change, and why they care, we need to look 

at different samples. 

It is difficult to ascertain which groups are best to study a priori, but there are 

several feasible populations: people who have personally experienced the effects of 
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climate change, climate change activists, and climate scientists. It is reasonable to 

think that active engagement with climate change, of the kind experienced by members 

of these groups, may represent emotional and psychological closeness to the issue. 

Such engagement may have led to development of a richer, more nuanced set of 

emotional responses. By focusing on such a group, we can explore their emotional 

reactions to climate change, why they are emotionally close and what that looks like.  

Climate scientists are an important group to study, partly because the scientific 

consensus is a persistent issue of social confusion (Steentjes et al. 2017), but also 

because scientists are important messengers in climate change communication. Recent 

projects have highlighted the emotional responses of climate scientists as a way of 

engaging people with climate change (Climate Council 2016; Duggan 2015). One 

example is the “Is This How You Feel?” Project (ITHYF), which asks climate 

scientists from around the world to write letters about how they feel about climate 

change (Duggan 2015). Duggan’s project is unique in that it asks a group of people 

who are occupationally close to climate change to explain how they feel about the 

issue, rather than what they think.  

We explore why people feel emotions about climate change by comparing the 

qualitative responses of climate scientists from the ITHYF project with that of 

university students (Study 4) and a general population sample (Study 5), as research 

to date typically focuses on the latter two samples. With the premise that caring about 

climate change is linked to perceiving threat to one’s objects of care, we explore the 

emotional reactions to climate change in all three samples, and any connection with 

objects of care. Aside from replicating qualitative findings in a wider context, Study 5 

also asked whether these emotions predict support for climate policy. 
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Study 4 

This study examined responses from climate scientists using data collected 

externally by the ITHYF project, in addition to responses from a new survey conducted 

by the current authors, asking students to report their feelings about climate change. 

Method 

The scientist data (N = 44) were collected from the ITHYF website 

(www.isthishowyoufeel.com), where it is freely accessible. Scientists were 

approached through individual emails. They were asked to write a letter addressing the 

question “How do you feel about climate change?”—with a focus on the emotions they 

feel toward climate change—for the purposes of science communication (more detail 

in Appendix B). The student data were collected from a sample (N = 94, 60% female, 

mean age = 20 years) of psychology students at the University of Western Australia, 

remunerated with course credit. The students were asked to “Please write a few 

sentences in response to the following question: How do you feel about climate 

change?”, and additionally answered questions about rainfall in Western Australia for 

a separate study.  

The initial analysis involved open coding of both student and scientist text, 

using RQDA, a package for qualitative analysis available through the R open-source 

software (Huang 2016). The method draws upon the constructivist version of 

Grounded Theory and axial coding (Strauss & Corbin 1998; Charmaz 2014). We 

began with open coding (coding words or phrases found in text), and axial coding 

(creating themes or categories by grouping codes) and constant comparison of data. 

Codes were generated inductively and included codes relating to climate change belief, 

climate change consequences, emotions, as well as references to spatial, social and 

temporal relationships. To triangulate across analytic methods, the data were also 
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simultaneously analysed using Leximancer software. Leximancer differs from other 

programs that facilitate qualitative research, such as NVivo, in that it employs 

algorithms to detect main ideas from a corpus of text and calculates relationships 

between ideas. The themes extracted by Leximancer, and the results from open coding 

were used as a guide for a content analysis using Grounded Theory. For a more detailed 

discussion of the Leximancer analysis, see Appendix B. 

Results 

The codes of highest frequency are shown in Table 10 (data for Study 5 are 

also shown for later reference). For students, the most frequent responses were: “I 

think”, denoting statements about the existence and attributions of climate change; 

“lack knowledge”, about needing more information about climate change; and 

“action”, about the need to act on climate change. The most frequent responses from 

scientists were: “optimism” about addressing climate change; “global”, a reference to 

the planet; “future generations”; and a wide range of emotions (a full list of codes can 

be found in Appendix B).  

Figure 7 and Figure 8 show content maps illustrating the themes auto-extracted 

by Leximancer. Scientist responses are spatially distant from the student responses. 

The scientist responses are also separately positioned, not encompassed by any other 

theme, whereas the student responses are placed within the “happening” theme, 

suggesting that terms such as “happening”, and nearby terms “believe”, “real”, 

dominate student responses. Another difference can be seen in connections denoted by 

red lines in Figure 8, between the source of the text (scientist or student), and the topic 

of discussion (e.g. children): the key difference is the lack of connection between the 

students and the concepts relating to emotion. 
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Analysis of scientist responses. The scientist responses were run through 

Leximancer in the same manner as described for the entire sample. Themes were 

automatically extracted, and then examined in greater detail. As Leximancer does not 

analyse the meaning of the words used, subsequent analyses were conducted manually 

to investigate the contextual meaning of word use. We took each theme extracted by 

Leximancer, and listed each mention of those words and their surrounding context 

from the original text, resulting in a document structured according to the themes. The 

extracted texts were examined for consistency within themes, and overlap between 

themes, as well as irrelevance or erroneous classification. There was strong 

correspondence between the final themes and those from the initial open coding. 

 

Table 10  
Most frequent tags for each sample. 

Top 
tags 

Study 4 Study 5 

Students  Freq. Scientists Freq 
General 
population 

Freq 

1 "I think" 55 hope 21 "I think" 60 

2 lack knowledge 24 
the 
world/planet/Earth 

20 worried 33 

3 
pro-
environmental 
action 

18 future generations 19 future generations 25 

4 humanity 15 humanity 17 natural causes 24 

5 
climate 
consequences 

15 frustrated 16 the government 21 

6 natural causes 13 close relationships 13 sceptic 14 

7 
future 
generations 

12 
climate 
consequences 

13 "my issue"† 14 

8 urgency 10 responsibility 13 Agenda 12 

 
† A few codes were newly introduced in the general population sample, as they had not 
arisen in the two samples in Study 1. “My issue” was used to encode responses where the 
respondent used the outlet to voice their concern for an issue besides climate change, such 
as: corporate donations to political parties, population growth, religious fanaticism, etc.  
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Figure 7. Concept map of scientist responses: direct mentions of concepts by scientists are 

indicated by red connections. Concepts are denoted by grey nodes, and they are connected by 

grey lines, which refer to strong connections between concepts. The size of the grey nodes 

indicates the frequency of the node. Themes (concepts that encompass many other concepts) are 

indicated by coloured text, located within coloured circles. The warmth of the colour of the 

circles denotes the centrality of a theme to the entire text (warm to cool = red, yellow, green, 

blue, purple). 

 

Figure 8. Concept map of student responses: mentions of concepts by students are indicated by 

red lines.  
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Emotions about climate change. Most scientists referred to a multiplicity of 

emotions, “So, what do I feel about climate change? Interest, intellectual curiosity, 

satisfaction, excitement, extreme worry, sadness, fear and perhaps a glimmer of 

hope.”, and describe feeling conflicted, “I feel nervous. I get worried and anxious, but 

also a little curious. The curiosity is a strange, paradoxical feeling that I sometimes 

feel guilty about”. The emotional reactions were related to mentions of climate change 

as a challenge, for instance, confusion or frustration about the lack of acceptance of 

scientific evidence: “Why do I feel bemusement? Because the scientific case is clear”, 

and dislike of what was perceived to be the role of scientists: “What motivated me to 

become a scientist in the first place was my desire to explain and model things we did 

not understand. It was never about preaching  to others about an existing scientific 

consensus. I feel uncomfortable in this strange role nearly as much as I am in 

discussing about believing or not in climate change”. 

As for the wider challenge of addressing climate change, multiple emotions 

were evoked, some negative, “I often feel compelled to be outraged by our own 

inability as a species to respond to the challenge climate change poses”, and some 

positive, “I am hopeful that we can solve the climate problem. It is a huge challenge 

because it requires international collaboration, and for people to act on behalf of 

others”. 

  Hope and humanity. This theme was characterised by the connection 

between two concepts, hope and the perception of humans. Many scientists referred to 

themselves as optimists, and expressed faith in humanity as reason for their hope, “But, 

I also have a sense of hope. Humanity has shown throughout history that we can solve 

our problems”. These statements expressed the view that climate change can be 

successfully addressed, and tended to be positioned at the end of responses, to end on 

a positive note.  
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Whether “hope” was mentioned depended on whether the view of humans was 

positive or negative. When the view of humans was positive, there was optimism, and 

when the view of humans was negative, there was pessimism: “We face a problem that 

could be addressed with relatively minor shared sacrifices, but instead there is a mass 

effort to ignore, defer, deny, and lie… Global warming doesn’t bother me as much as 

what it is revealing about humans”. A negative view of humans was associated not 

with hope, but “Despair: humans are incredibly dumb. We find it very hard to think 

beyond me, here and now. Yet our task is to fix a generation of problems that are 

global and centennial – to learn and share a finite planet”.  

Human-Earth relationship. The third theme was called “Human-Earth 

relationship”, because use of the terms “world” or “planet” referred to relationships 

between humans and the Earth. Some concretised closeness to the Earth using 

anthropomorphic metaphors for friendship, “How can anyone not feel an 

overwhelming sense of care and responsibility when those so dear to us are so 

desperately ill?”, or as a doctor to a patient, “Imagine how a medical doctor feels 

having to inform their patient, an old, life-long friend, of a dire but treatable diagnosis 

…There is a similar closeness between climate scientists and the planet. There’s a 

sense of wonder and respect”. In some cases, identities were used to explain their 

relationship to the Earth, “we grew up with the concept of being stewards of the land 

and we care about the future abilities of farmers to be able to feed the world”.  

Scientists alternately described a nurturing relationship between humans and 

the Earth, and the ways in which humans have mistreated the Earth. “How can you 

ignore the severe sickness of someone you are so intricately connected to and 

dependent upon?”, “Our biodiversity is our life support system, each species a 

precious support system, each species a precious, irreplaceable heritage item”, 

statements of nurture are juxtaposed with how humans have not reciprocated, “We 
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have harvested and cleared and plundered and spoiled”, “We humans are fouling our 

own nest, so to speak”. Also present were visions and hope for a better relationship in 

future, “I am not yet willing to give up on a future where humans live lightly upon the 

planet”. 

Future Generations. Scientists often referred to “future generations” 

(interspersed with the terms “children” or “grandchildren”) in their responses, with a 

narrative of loss and responsibility. There was a strong connection between the 

emotions and care for future generations. The responses referred to future generations 

experiencing loss, “most of all I feel so very sorry for my children’s and my 

(hypothetical) grandchildren’s generation, for all the beautiful things in the world that 

they will miss”, “looking at my children and realizing that they won't have the same 

quality of life we had”. This loss was coupled with statements about responsibility, 

relating either to the notion that one ought to care for one’s children, “What world are 

we leaving to our children and grandchildren?”, or to the notion that climate change 

is this generation’s problem, “As a human-being, and especially as a parent, I feel 

concerned that we are doing damage to the planet, I don’t want to leave a mess for my 

children, or anyone else’s children, to clear-up”. 

Identities. Scientists discussed a variety of identities in each of the 

aforementioned themes, speaking not only “as scientists”, but as parents, as citizens, 

humans, people of their generation, and as messengers (whose responsibility it is to 

relay the message about climate change to others). “I also consider it my duty as a 

scientist and as a citizen to try to inform the public and policy makers clearly about 

the predicament we are in and the choices we cannot avoid”, “I don’t want to become 

the generation that future children talk of as having destroyed the planet. I’d like to be 

the generation that fought back (and won) against human induced climate change” 
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(for more examples, see Appendix B). Perhaps due to different terms being used to 

denote each identity, such a theme did not emerge from the Leximancer analysis.  

Analysis of student responses.  

Belief in climate change. The first theme concerned students’ beliefs about 

climate change. Despite being asked about their feelings towards climate change, most 

respondents began responses by stating their opinions, “I feel that climate change is a 

real, major issue that needs to be addressed now before it’s too late”. Although none 

expressed the view that climate change was not real, there was low concern, “maybe 

its because im selfish, i would not go too much out of my way to help make a change 

as i do not think the effects will have much of an effect on me in my lifetime”, and 

scepticism, “I do not feel as though it is an issue of great concern and I also feel as 

though claims that climate change will completely change how we live as humans is 

completely false”. 

Statements about whether climate change was real were often followed by 

whether the cause was natural or anthropogenic. Many statements referred to climate 

change being in part a natural process, “I feel that it is happening and that humans 

should definitely attempt to reduce it. Of course in some ways, I believe climate change 

is natural and although humans are simply helping to speed up the process, climate 

change would still happen regardless if humans existed or not”. Those who attributed 

climate change to anthropogenic causes tended to blame others, “I feel that it is real 

and that it is happening right now largely due to the irresponsible actions of humans 

(mostly large corporations and some governments) over the past few decades”, or 

abstract, systemic sources such as modern lifestyles, “a lot of it is also due to how we 

engage in our activities (with such a fast-paced lifestyle, constant stress due to work, 

the need to travel. These things are hard to offset due to the nature of how life works 
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now)”. Responses also echoed scepticism from popular rhetoric2 such as “we need 

more research to know for sure about climate change”, and wariness of coercion, “I 

am not sceptical of climate change itself, only wary that it is a highly emotive topic 

whose importance has the potential to become overly inflated by political agenda and 

popular beliefs. I do think further research should be made towards climate change so 

that opinions can be formed based on quantitative results.” 

Future Generations.  Students tended to perceive climate change as a 

problem for the future, coupled with suggestions that other issues are of more 

immediate concern, “…because the effects of climate change are only just starting to 

show, as this is a very early stage”. Students indicated that future generations would 

be affected. Some used similar terms as scientists – referring to future generations as 

children, or as members of their group, “I see it as being pretty unfair to have our 

future children deal with the problems we left them”, “it will affect the future well-

being of us and the next generation”. Others referred to future generations as an 

outgroup, “it is imperative to educate the future generation about the importance of 

looking after the earth”, “awareness about climate change needs to be spread to the 

younger generation”.  

Feel. While emotion was absent from most student responses, some did 

reference fear. “It is happening and terrifying”, and for some, fear seemed debilitating, 

“I am scared of the outcomes of climate change. Especially due to the way it does not 

seem to be a priority problem for most people. I feel like I should do as much as 

possible to reduce my waste, energy and water use, but I  often try it hard not to let the 

                                                 
 
2 By “popular rhetoric”, I refer to the classical definition of “rhetoric” as an act of speech or writing, 
and “popular” in the sense of being commonplace or familiar in societal discourse.  



 

Chapter 4: Emotions and psychological distance 119 

thought of climate change become too overwhelming big and that I cannot change 

anything”.  

Action. Many responses discussed how climate change ought to be addressed. 

As individuals, students were not empowered to act, “its a major problem and I would 

like to be part of the solution but I do not know how”, corresponding with the “lack 

knowledge” theme that arose from open coding. Students thought that action should 

be taken as a collective, “I think that each individual should change their lifestyle a 

little bit to reduce waste…”. Another frequent response was to “othering”, where 

responsibility for, and the impact of acting was attributed to governments and large 

organisations, “it is most important that it is addressed at the level of government and 

industry. Individuals can help but legislation could have a larger impact”, “it is better 

to focus on the big companies that have much larger carbon footprints”. 

Discussion 

The aim of Study 4 was to explore content analysis of emotional responses to 

climate change in two specific groups, climate scientists and students. The findings 

suggest important differences in the emotional experience of climate change. The high 

presence of emotional content in the scientist sample compared to the student sample 

was expected. Hope, anger, and frustration were the most commonly expressed 

emotions by scientists, whereas themes arising from the student sample showed a 

general lack of emotion. For students, the focus was more cognitive than emotional, 

such as whether they believed it was happening, whether humans were responsible, 

who would be affected, and who should act. Contemplating one’s belief about climate 

change may be superficial but necessary before any further considerations about 

climate change are possible. Another possibility is that we were not explicit enough 

about the request for emotional responses. Students may have interpreted the word 
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“feel” as a request for thoughts and opinions. By contrast, scientists were given a 

clearer request for emotional responses. This potential limitation will be addressed in 

Study 5. 

Interestingly, the topics discussed by students can be seen as more directly 

related to climate change than the topics discussed by scientists. The pragmatics of 

action and concerns about the impact and reality of climate change are directly related 

to climate change as an issue. However, for students, there was little connection 

between climate change and other issues, whereas topics raised by scientists were less 

about climate change than about the things affected by climate change (children, the 

planet, humanity). For scientists, climate change had broader connectivity to other 

areas of life.  

This supports the conceptualisation of “caring about climate change” proposed 

in the Introduction, that one’s care for objects affected by climate change is central to 

caring about climate change itself. There were strong references in the scientist 

responses to close relationships; two themes describe close relationships to entities 

(the planet and future generations) adversely affected by climate change. For scientists, 

caring about those entities may then lead to caring about climate change, or vice versa. 

The close relationships to the planet and to future generations may be connectors to a 

sense of closeness to climate change, because they link the self to climate change. 

Further, for scientists, climate change permeated multiple self-identities, had 

broader connectivity with other aspects of the self, and these identities were tied to 

emotional reactions to climate change. The challenge posed by climate change 

prompted scientists to refer to a personal identity, a parental identity, a collective 

human identity, a scientist identity, and a messenger identity. These identities were 

also tied to different, often conflicting emotions, as scientists (curiosity) or as parents 

(worry, fear). Responsibility to act was linked to role-based relationships, as friends, 
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stewards, and as a doctor to a patient. On the other hand, students made little reference 

to themselves or their identities, and this suggests that climate change is disconnected 

from their self-conception. 

Study 5 

In Study 5, we were interested in establishing whether emotional responses 

similar to those elicited by scientists would be present in the general population, and 

whether those responses predict climate change action. With these considerations in 

mind, Study 5 included both qualitative and quantitative questions about climate 

change emotions, and measures of climate change policy support. We also addressed 

a potential methodological limitation from Study 4, clarifying instructions to 

emphasise that we were interested in emotional responses to climate change.  

Findings from Study 4 suggest that no single emotion dominates scientists’ 

emotional responses, but rather, many emotions are involved.  This supports some 

perspectives in emotion research (Chapman, Lickel & Markowitz, 2017; Zeelenberg, 

et al. 2008) – to study individual emotions separately is to view an incomplete picture. 

Fernando et al (2014) found that the combined experience of anger and shame, as well 

as sympathy with a victimised group constitute a “strong pro-social emotion” response 

that strongly predicts collective action to remedy intergroup inequality.  

It is possible that the interplay of several emotions, which tends to reflect the 

actual experience of emotion, provides a better understanding of how emotions and 

behaviour relate. The emotion profile method developed by Siemer et al. (2007), 

applied to the collective action setting (Fernando et al., 2014), uses hierarchical 

clustering to identify groups of participants who respond similarly to one another. We 

used this method in Study 5 to identify different types of emotional responses to 

climate change (e.g. one group might experience high anger, and low guilt; another the 
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reverse) so that each type is an “emotion profile” of how people respond emotionally 

to climate change. To the authors’ knowledge, this will be the first use of emotion 

profiles in the context of climate change action. 

Study 5 examined the experience of emotions about climate change in two 

ways: firstly, by replicating the previous method used with the scientist and student 

samples, and comparing these with how a sample from the general population feels 

about climate change; and secondly, by identifying different profiles of emotions and 

testing whether these profiles predicted climate change action.  

Method 

A general sample of 205 participants in the Sydney area was recruited using 

Qualtrics Panels. The sample was roughly representative of the general Australian 

population by age and gender, with moderate deviations in the “25-54” and  “65 +” 

age categories (Table 11Table ).  

Participants were asked an open-ended question about their feelings and 

emotions about climate change. The instructions made clear that we were asking about 

emotions: “We are interested in your feelings and emotions towards climate change. 

Your response can be any length, from a few lines to several paragraphs. There are 

Table 11 
Sampled Distribution Compared to Australian Population. 

 
Sample 

(%) 
Population 

(%)* 

Sex 
Female 50.73 50.70 

Male 49.27 49.30 

Age 
  
  
  

18-24 11.71 12.29 
25-54 66.34 53.38 
55-64 12.68 14.74 

65+ 9.27 19.09 
* Data has been corrected to exclude the population under 18 years. 
Population data were obtained from the Australian Bureau of Statistics (2014). 
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no correct answers, please write about the emotions (if any) you feel when you think 

about climate change. How do you feel about climate change?”.  

Participants were then asked to indicate how strongly they experienced a series 

of emotions when thinking about climate change. The emotions were rated along a 5-

point scale from 1 = Not at all, to 5 = Strongly (the list of emotions was adapted from 

Leviston et al. 2014a). 

The dependent variables were climate change policy support (adapted from 

Leviston et al. 2014a) and support for budget increases to benefit the environment. 

Participants were asked to indicate their support for change to the environmental 

budget for protecting the environment. The scale was anchored by a “50% or greater” 

decrease in budget allocation, and a “50% or greater” increase in budget allocation, 

with scale points for each 10% increment (e.g. -40%, -30%, -20%). More details about 

the method are in Appendix B. 

Results 

The analytic strategy followed that of Study 4. The most frequent codes were: 

“I think” (responses that express participants’ beliefs rather than their emotions about 

climate change); “future generations”; “natural causes” (referring to climate change as 

a natural phenomenon); and “the government” (referring to statements that the 

government ought to act on climate change) (see Table 10).  
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The general responses were analysed using Leximancer, both in combination 

with the scientist and student samples, and separately. The result of a simultaneous  

analysis of all three texts is shown in Figure 9. The figure shows that the different 

sources are located distantly from one another: scientist responses are more closely 

related to positive and negative emotions about climate change, whereas student 

responses are located nearer to words referring to belief in climate change, and general 

responses are more closely connected to concerns about the natural environment, and 

belief in climate change.  

 

 

 

 
 
Figure 9. Leximancer automatic output showing the relationship between scientist, student, 
and general population responses to how they feel about climate change. 
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A comparison of the frequency of emotions in the general population sample 

of the current study and the scientists and students from Study 4 is shown graphically 

in Figure 10. The themes emerging from analysis are shown in Table 12, along with a 

comparison of themes emerging from the scientist, student and general population 

samples see Table 12. The qualitative responses from the general sample are in 

Appendix B. 

 

 

Figure 10. The frequency of emotion codes in qualitative responses from student, scientist 
and general samples. More frequent emotional content is depicted by greater deviation from 
the centre. 
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Table 12 
Final themes for scientists, students, and general population samples 

Scientists (Study 4) Students (Study 4) General Population (Study 5) 

1) Emotions about climate 
change 

Negative emotions; climate 
change evidence; climate 
change as a challenge 

1) Belief in climate change 
Is climate change real; natural or 
anthropogenic; political 

1) Belief in climate change 
Is climate change real; natural or 
anthropogenic; political 

“I feel nervous. I get worried and anxious, but also a little 
curious. The curiosity is a strange, paradoxical feeling that I 
sometimes feel guilty about”. (Respondent AG) 
 

“I often feel compelled to be outraged by our own inability as a 
species to respond to the challenge climate change poses” 
(Respondent CB) 

“I believe climate change is real and its happening now and its 
harmful to people and the environment” (Respondent 81) 
 

“I think it is happening but it is just part of the earth’s natural 
fluctuations. Also it is not happening as quick as some people may 
think”, (Respondent 13) 

“I do not really have any feelings about it. I know it is happening 
but I am not exactly passionate about doing something about it” 
(Respondent 153) 
 

“Is not real. and if it is it’s because of nature not humans” 
(Respondent 151) 

2) Hope and Humanity Hope; humans 2) Future Generations Early stage; future generations 2) Emotions Worry& concern; anger 

“But, I also have a sense of hope. Humanity has shown 
throughout history that we can solve our problems” (Respondent 
MM) 
 
“Despair: humans are incredibly dumb. We find it very hard to 
think beyond me, here and now” (Respondent MR) 

“…the effects of climate change are only just starting to show, as 
this is a very early stage” (Respondent 69) 
 
“it will affect the future well-being of us and the next generation” 
(Respondent 48) 

“I feel extreme anger and sadness when I think about climate 
change, I feel ashamed to be human when I see the destruction 
caused to our native fauna and flora” (Respondent 5) 
 
“I worry for future generations – my daughter and her children and 
so on. It’s obvious that the world is changing and not for the better” 
(Respondent 2) 

3) Human-Earth 
relationship 

Close relationship; nurture, 
reciprocity 

3) Emotion 
 

Fear 3) Preserve Earth for future 
Destruction of Earth; worsening; 
future generations 

How can you ignore the severe sickness of someone you are so 
intricately connected to and dependent upon?” (Respondent TM) 
 

“Our biodiversity is our life support system, each species a 
precious support system, each species a precious, irreplaceable 
heritage item” (Respondent LH) 

“I am scared of the outcomes of climate change. Especially due to 
the way it does not seem to be a priority problem for most people. I 
feel like I should do as much as possible to reduce my waste, energy 
and water use, but I often try it hard not to let the thought of climate 
change become too overwhelming big and that I cannot change 
anything” (Respondent 7) 

“humans are destroying the planet” (Respondent 173) 
 

“Worry about the impacts of climate change on the environment and 
the animals that are going extinct. Also the health impacts on the 
population and especially the unknown impacts on the next 
generations” (Respondent 164) 

4) Future Generations Loss; responsibility 4) Action 
Lack knowledge; collective 
action; government & business 

4) Action and Government 
Collective action; government; 
politicians 

“most of all I feel so very sorry for my children’s and my 
(hypothetical) grandchildren’s generation, for all the beautiful 
things in the world that they will miss” (Respondent DG) 
 
“What world are we leaving to our children and grandchildren?” 
(Respondent PT) 

“its a major problem and I would like to be part of the solution but 
I do not know how” (Respondent 64) 
 
“it is most important that it is addressed at the level of government 
and industry. Individuals can help but legislation could have a 
larger impact” (Respondent 33) 

“can be done only if everyone in the world willing to do it” 
(Respondent 88) 
 
“This is an area where I feel our government lets us down as we are 
behind the standards of nations in similar economic positions” 
(Respondent 143) 
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Using participants’ responses to the quantitative questions, we employed 

hierarchical clustering using Ward’s method, with distances computed using squared 

Euclidean distance. The analysis allowed us to identify groups of participants who 

reported similar emotional responses to climate change, in so doing creating ‘profiles’ 

of emotions. With a visual inspection of the dendrogram, and using a range of internal 

validation criteria (e.g. Dunn index) computed through “clValid”, a package for R 

(Brock, Pihur, Datta & Datta, 2008; see Appendix B for details), we determined that a 

both a 4-cluster and an 8-cluster solution would be acceptable structures, with the 

former being slightly better, likely due to sample size. The latter divided each of the 

four clusters into sub-groups. The 4-cluster solution was adopted, but we also looked 

at the subgroups created in the 8-cluster solution to explore the structure of the four 

cluster groups.  

We began the analysis by looking at the 4-cluster solution, which revealed the 

following clusters: “Strong Negative Emotion” (N = 45), those who reported roughly 

the same negative emotions as scientists, particularly anger and fear, but with low 

hope; “Weak Negative Emotion” (N = 79), those who reported similar negative 

emotions, but at a low intensity; “No Emotion” (N = 49), those experiencing low 

intensity levels of both negative and positive emotion; and “Ambivalent” (N = 32), 

those experiencing both positive emotions and negative emotions. The relationship 

between profiles and measured emotions is shown in Figure 11.  
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To investigate how emotion profiles related to climate action, we compared the 

clusters on support for climate change policies, and support for budget increases to 

protect the environment. Figure 12 shows standardised scores for both variables, for 

each emotion profile. 

The Strong Negative Emotion group showed high support for both policy 

support and budget increase, whereas the No Emotion group showed low support for 

both. As there were unequal cell sizes between cluster groups, a non-parametric 

multivariate analysis was conducted to assess differences between clusters. A 

Kruskall-Wallis test showed significant differences between groups for both policy 

support, χ2 (3) = 45.50, p <0.001, and budget increases, χ2 (3) = 40.28, p <0.001.  

Post-hoc comparisons using Mann-Whitney tests show that Strong Negative 

Emotion and Weak Negative Emotion differed for both policy support, p =0.002, r2 = 

Figure 11. The four emotion profiles. The figure shows the intensity at which each of the 

measured emotions is experienced by participants in each profile.  
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0.07, and budget increase, p =0.003, r2 = 0.07. Similarly, Weak Negative Emotion also 

differed significantly from the No Emotion group for both policy support, p <0.001, r2 

= 0.11, and budget increase, p <0.001, r2 = 0.16. Finally, a comparison of Weak 

Negative Emotion and Ambivalent groups showed no significant difference between 

groups for either policy support, p = 0.66, or budget increase, p = 0.86. For a detailed 

analysis of emotion clusters with other climate change-related variables, see Appendix 

B. 

We also analysed the objects of care mentioned by the participants, according 

to these four profiles. Not all participants mentioned any objects of care, as the 

question only asked about emotions – for those who did, the objects that they were 

concerned about emerged spontaneously. A list of 19 objects of care were mentioned 

by participants, ranging from “future generations” as the most common, to specific 

places such as the Great Barrier Reef.  

Figure 13 shows the frequency with which each object of care was mentioned, 

according to cluster group. The Strong Negative cluster generated the most mentions 

 
Figure 12. Support for budget increase and policy support by emotion profile. Standard error is 
shown. 
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of objects of care (42), despite there being only 45 participants. The Weak Negative 

cluster (N = 79) generated 30 objects of care, and the Ambivalent cluster (N = 32) 

generated 13, while the No Emotion group (N = 49) generated only 4. Of the objects 

of care mentioned, “future generations” were the most common (27 times), followed 

by “animals” (12), and “the environment” (8). 

Although the 8-cluster solution was not as optimal as the 4-cluster solution, it 

still provided a decent fit to the data. This solution divided Strong Negative, Weak 

Negative and No Emotion clusters into smaller sub-groups. Although the cell sizes for 

some of these groups are small, we examined these subgroups further (Table 13).  

The Strong Negative Emotion cluster was split into two groups that differed 

with respect to self-referential emotions relating to blame (shame and guilt), one group 

had high scores in self-blaming emotions such as shame and guilt, while the other had 

lower scores.  

 Figure 13. Qualitative mentions of “objects of care” by each cluster. 
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The Weak Negative emotion cluster split into three groups: a low intensity self-

blame group, a group that primarily reported fear and confusion, and a group that 

showed primarily hope. The No Emotion group was divided into two as well: a group 

of participants with low emotion scores for everything except hope, and another with 

low scores for everything except boredom and irritation. The relationship between sub-

groups and emotion is shown in Figure 14.  

Table 13 
Clusters of emotion profiles  

Part of 
cluster 

Name N Highs Lows Intensity Description 

Strong 
Negative 

Self-blame 19 

Shame, guilt, 
powerless, 
despair, fear, 
anger 

Joy, 
boredom, 
excitement 

High 

Strong negative
emotion with 
self-referential 
emotions 
 

Other-blame 26 
Anger, fear, 
irritation 

Joy, hope, 
excitement, 
boredom, 
apathy 

High 

Strong negative
emotion 
without self-
referential 
emotions 
 

Weak 
Negative 

Moderate 
Optimist 

12 
Hope, anger, 
excitement, fear  

Despair, joy Low 

Medium 
negative 
emotions. 
Highest in hope
and excitement 
 

Low self-
blame 

37 
Anger, fear, 
powerlessness, 
shame 

Boredom, joy Low 

Similar to 
“self-blame” 
but lower 
intensity 
 

Scared & 
Confused 

30 
Fear, 
powerlessness, 
confusion 

Joy, boredom Low 

Weakly felt 
emotions, 
mostly in fear 
and 
powerlessness 

No Emotion 

Disengaged 
Optimist 

34 Hope 
Everything 
else 

Low 
Positive but 
apathetic 

Fed Up 15 
Boredom, 
irritation 

Everything 
else 

High 
Bored and 
irritated with 
the issue 

Ambivalent Ambivalent 32 
Hope, apathy, 
despair, 
excitement 

Everything 
else medium 

Medium 
Medium scores
in everything 
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Figure 14. The relationship between sub-groups and emotion; (A, top) sub-groups 

for Strong Negative Emotion (blue) and Weak Negative Emotion (red) are shown. 

(B, bottom) sub-groups for No Emotion (grey) cluster and Ambivalent (yellow) 
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The relationship between sub-groups and climate action is shown in Figure 15. 

The findings mirror that of the four clusters, but the analysis of sub-groups reveals 

important differences, particularly for the Weak Negative cluster. Notably, the “Scared 

and Confused” subgroup is less willing to support climate action than the other two 

sub-groups in the cluster. On the other hand, the “Low Self Blame” group appears to 

act similarly to the sub-groups within the Strong Negative Emotion cluster.  

We conducted further analyses to see if there were significant differences 

between groups. First, a Kruskall-Wallis test was conducted to detect any differences 

between sub-groups, finding differences for both policy support, χ2 (7) = 55.74, p 

<0.001, and budget increases, χ2 (7) = 58.80, p <0.001.  

Post-hoc comparisons using Mann-Whitney tests show that the Strong 

Negative Emotion subgroups (Other-blame and Self-blame) did not differ from each 

other, for either budget increase (p = 0.62) or policy support (p = 0.63). The Self-blame 

 
Figure 15. Support for budget increase and policy by sub-group. Standard error is shown.  
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subgroup (Strong Negative) also did not differ from Low Self-blame (Weak Negative) 

for either budget increase (p = 0.35) or policy support (p = 0.29).  

For the sub-groups in the Weak Negative Emotion cluster, the “Low Self-

blame” group differed from the “Scared and Confused” group for both budget increase, 

p = 0.02, r2 = 0.04, and policy support, p <0.001, r2 = 0.07. The other sub-group within 

this cluster “Moderate Optimist” also differed from the “Scared and Confused” 

subgroup, for budget increase, p = 0.01, r2<0.001, but not policy support (p = 0.33), 

likely due to the small cell size (N = 12).  

The “Scared and Confused” subgroup did not differ significantly from the 

“Disengaged Optimist” group (No Emotion cluster) for budget increase, p = 0.30, or 

policy support, p = 0.51. Finally, the two No Emotion clusters did differ significantly 

from each other for policy support, p = 0.03, r2 = 0.04, but not budget increase, p = 

0.11, again, likely due to the small sample size of the “Fed Up” group (N = 15). 

Discussion 

In Study 5 we aimed to compare findings from Study 4 with responses sampled 

from a general population, and to explore whether emotional responses to climate 

change had consequences for climate action. 

The themes that arose from analysis of Study 5 were somewhere in between 

those of the student and climate scientist samples. The themes “Belief” and “Action” 

were reflected in student concerns, while the themes corresponding to “Emotion” and 

“Preserve Earth” were similar to scientist responses. We cannot be sure whether 

differences between student and general samples are due to real differences, or whether 

they are due to more strongly emphasising in Study 5 that respondents should describe 

their “emotional” responses to climate change. Despite this, the level of emotional 

content does not differ between general and student samples, and scientists clearly 
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displayed a greater range and frequency of emotional response than both. Overall, 

scientists expressed more frustration, anger, and more hope than either of the other 

samples, unlikely to have been a product of differences in instructions. 

The scientist and general samples both mentioned future generations and nature 

as objects of care, describing close relationships to both. However, while identity 

played a role in shaping scientists’ responses to climate change, it did not have the 

same prominence in the general sample. Instead of manifesting as a connector to 

climate change, identity may have played a part in distancing oneself from 

responsibility. In the “Action” theme, many focused on a national-level, Australian 

identity, and pinpointed national government as the responsible actor, and source of 

blame for inaction. This corresponds with findings that identity can be used to 

negotiate personal responsibility for action (Caillaud, et al. 2015). 

In the quantitative results, emotion profiles predicted significant differences in 

behavioural intentions toward climate change. One group, Strong Negative Emotion 

(high anger, shame, and fear) was significantly more likely to support climate change 

policies and greater budget allocation to the environment than other groups. This group 

showed greater support for policy and budget increases than the Weak Negative 

Emotion profile, which in turn showed greater support than the No Emotion profile. 

While the Strong Negative Emotion group differed from the reported emotions of 

scientists – namely, a lack of hope – the group still maintained greater support for 

climate action.  

The additional analyses of the 8-subgroups also showed that within these 

groups, there are potentially important findings. Within the Strong Negative Emotion 

group, one group showed higher self-blaming emotions (guilt, shame), but there was 

no difference between their behavioural intentions. However, self-blaming emotions, 

even at moderate levels, may increase support for climate action more than other 
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emotions. We saw this in the “Low Self-blame” subgroup, who, despite reporting 

lower intensity of negative emotions, did not differ from the Strong Negative Emotion 

subgroups on policy support and budget increase. On the other hand, those who 

reported being mostly fearful and confused reported as little support for climate action 

as those who felt virtually no emotions towards climate change – the least engaged 

group. While promising, the sub-groups were small, hence these results are 

preliminary, and need verification with larger samples.  

These profiles suggest that responses to climate change may be differentiated 

by emotion, as they have been elsewhere (see e.g., Leiserowitz, Maibach, & Roser-

Renouf, 2009 and Hine et al. 2015), but we are not necessarily suggesting a 

segmentation approach. Emotional responses such as these appear to be fluid concepts, 

dependent upon perceptions of threat to valued objects. For those who feel strongly 

about climate change, being asked about their feelings also brought to mind the valued 

objects affected by climate change. In Appendix B, we show that of all the clusters, 

the Strong Negative Emotion cluster spontaneously generated the largest range of 

objects of care, and with the greatest frequency. Importantly, when caring about 

climate change, the specific objects of care may differ for different people, but the 

emotional responses arising from perceived threat are similar, and predict support for 

climate action in similar ways. For this reason, we should be careful not to treat the 

emotional responses as the cause of the behaviour, as they are only a symptom. With 

greater consideration of the objects of care that can connect people to climate change, 

we can understand emotional and behavioural consequences more clearly. 

The results showed that a general population sample discussed similar objects 

of care as scientists, and similar concerns about attributions of climate change as 

students. These responses were captured in clusters of distinct emotional responses to 

climate change, which predicted support for climate policies. The emotion profile that 
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most closely resembled scientists’ qualitative reports predicted the greatest levels of 

support for climate policies. 

Chapter Discussion 

Overview of Key Findings and Implications  

Current research shows that emotions can play a motivating role in climate 

action, but the precise way in which emotions relate to this motivation—why people 

care about climate change—has received less attention. The proposed 

conceptualisation of “caring about climate change” argues that climate change may 

not be the focus, but rather, other “objects of care” motivate caring about climate 

change. Two hypotheses follow: that these objects trigger emotional responses to 

climate change, and that the emotional responses to climate change predict climate 

action. In two studies, we examined these two hypotheses in turn.  

Climate scientists not only described more emotions, and more intense 

emotions, than both the student sample and the general population sample, these 

emotions were linked to particular “objects of care” (future generations, the planet) 

described by respondents as under threat from climate change. Closeness to these 

entities – future generations as children, and the planet as a friend or nurturing force – 

appears to be paired with the emotional closeness to climate change as an issue. This 

aligns with findings from the qualitative literature indicating that factors such as 

attachment to nature and anticipated harm to future generations form connections to 

the issue of climate change (Lefsrud & Meyer 2012; Byg & Salick 2009; Norgaard 

2006).  

With a broader sample, we found profiles of emotional responses to climate 

change which explained differences in support for climate policies. Notably, the 

profile most resembling that of scientists was related to the greatest support for climate 
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policies and environmental budget allocation, and mentioned the most “objects of 

care” as reasons for their emotional responses. 

These findings substantiate our conceptualisation of “caring about climate 

change”. Objects of care that link people to climate change may be crucial to 

understanding why some people feel more strongly about the issue than others. These 

“objects of care” may bridge the psychological distance between the self and climate 

change, making the issue of climate change seem more personally relevant, evoking 

stronger emotions, and prompting action. 

This is not to say that people who do not care about climate change also do not 

care about future generations, or the Earth. For example, conservative appeals for 

fiscal responsibility also cite the welfare of future generations. Instead, the connection 

between those objects of care, and the threat of climate change may be stronger, more 

apparent for some than others, which could be a result of many factors, including the 

idea that we have a “finite pool of worry” (Whitmarsh, 2011). For some, the threat to 

objects of care (future generations) may take a different route, through financial rather 

than environmental security. For others, a possibility is that having made the 

connections, the emotions one experiences are uncomfortable or overwhelming, 

leading to motivated distancing from the issue (Leviston, Price & Bishop, 2014). 

The findings are consistent with both the appraisal-theoretical work on risk 

perception (Zeelenberg et al. 2008; Böhm & Pfister 2000) and Field Theory (Lewin, 

1936). What we can glean from these theories is that emotions and actions arise from 

evaluations of valued objects, and different individuals will have different valued 

objects. Notably, those who experienced more intense emotions towards climate 

change generated more “objects of care”, and a greater range than those who felt 

weaker emotions. For these individuals, there may be stronger connectivity between 

the issue of climate change, and the valued objects relevant to their lives.  
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If climate change is perceived as a threat to something about which we care, 

then identifying core objects of care may help us understand climate change 

engagement. Indeed, public engagement programs are beginning to highlight climate 

change consequences, not just to the Earth and climate systems, but to human society, 

mental and physical health (Clayton et al. 2014), and these may be crucial. Some work 

is being done in this area. Based on research with focus groups (Climate Outreach 

2014), the Climate Coalition ran a campaign centered around the emotional and 

psychological closeness of climate change titled: “For the love of… let’s do something 

about climate change”, to bring climate change closer to individuals by highlighting 

that climate change will affect things that they care about (The Climate Coalition 

2016).  

A related point is how respondents used identities to frame their own role in 

climate action. For scientists, climate change was entrenched in multiple self-

identities, and these identities were linked to statements about their responsibility to 

act. It is also worth noting that feeling self-referential emotions such as shame and 

guilt towards the issue may indicate that the individual perceives a stronger role for 

themselves in climate action. At present, identities are largely absent from the 

discourse around climate change (Ballantyne, Wibeck & Neset, 2016), and this is 

reflected in general and student samples. There is an opportunity to expand climate 

change communication to connect climate change with different identities. The way in 

which identities were expressed by scientists suggests that it is possible to engage with 

climate change in many ways, even within the same individual, and making one 

identity salient may bring attention to different objects of care.  
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Limitations and Future Directions 

There are a few limitations that could be remedied with further research. First, 

the scientists were given different instructions to the students; scientists were 

approached to write about their emotions as part of a project to engage lay people with 

climate change, and this introduced a few methodological differences. Scientists were 

questioned by a student and a science communicator, who emphasised that the project 

would be made public, the scientists would be identifiable, and provided examples of 

what they might write about. For the student and general sample, the source of 

questioning came from “scientists” or “researchers”, and responses were anonymised 

to protect respondents’ privacy. Such differences may have led scientists to consider 

their responses in greater depth, and in a different manner3. An additional difference 

is that scientists were asked to hand-write their responses, whereas students and the 

general sample typed theirs digitally. Hand-writing notes has been shown to lead to 

greater depth of engagement compared to typing (Kiefer & Velay 2016). Nevertheless, 

the instructions given to the scientists allowed us to demonstrate the role that 

“connectors” play in reducing emotional closeness from climate change. Future 

research could use the same method with members of a general population.  

Second, the discourse around climate change is shaped by rhetoric in media 

and politics, which may determine a sequence in general responses to climate change. 

For the average person, discussion of climate change may begin at a point of popular 

discourse, such as whether it is happening, the scientific consensus, how much is 

                                                 
 
3 The extent to which the findings reflect differences in the production of the data should also be 
discussed. Scientists were responding as a discursive act, whereas students and the general population 
sample were not. Potential ways to address this include analysing the texts that have been collected as 
part of the “Is This How You Feel?” exhibitions, which include responses from viewers around the 
world who have written their responses as discursive acts, like the scientists. Another way is to sample 
climate scientists (or another group determined to be a priori “close” to climate change, and ask for 
responses that are to be kept anonymous, and compare those with general population responses. 



 

Chapter 4: Emotions and psychological distance 141 

anthropogenic, but may shift toward considerations of greater complexity and depth 

upon elaboration. Both student and general population responses reflected discourse 

in media, so it is possible they felt they needed to wade through these questions first. 

Similar findings have been found for the topic of organ donation, where discussions 

between participants began at a point anchored in popular discourse, and elaboration 

led to greater depth (Moloney & Walker 2002). Further research could investigate this 

in the climate change context through focus groups or structured interviews.  

Finally, despite clear differences between groups, there were also differences 

within them. Scientist responses were far from homogenous, and it is unlikely that all 

climate scientists feel the same way about climate change; the emotions and cognitions 

reported suggest that there may be additional types of emotional responses to climate 

change. Relatedly, scientists’ participation in the ITHYF project was in part self-

selected, as they chose whether or not they would send in a response. It is possible that 

those who care more about climate change may have been more likely to participate. 

However, the intention behind the inclusion of this data was not to show a 

representative sample of climate scientists, but rather to present a specific group who 

cared about climate change. Nonetheless, it would also be valuable to look at other 

groups that may “care about climate change” strongly, such as activists, or people 

directly affected by climate change – even sceptics. 

Conclusion 

In two studies, this paper defined what it might mean to care about climate 

change.  We provided insight into why people feel specific, or any, emotions about 

climate change, and linked these emotions to support for climate policy and budget 

allocation. This paper provided a detailed look at how scientists, students and a general 

population engage with and feel about climate change.  
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We demonstrated a connection between objects of care, the emotions they 

evoke, and actions to address climate change. The concept of “objects of care” 

encompasses valued objects, people and places in one’s life, as well as core identities. 

Herein lies the value of a Lewinian framework, which can integrate concepts from 

different theoretical branches of psychology, and explain their relationship to emotion 

and action. 

To broaden engagement with climate change, future climate communication 

efforts may benefit from focusing messages on the things that people care about, and 

by appealing to the different self-conceptions and identities that orient people to 

climate change. Linking climate change and other objects (e.g., focusing on different 

objects of care or appealing to different identities) can promote broader connectivity 

of the issue. Such discourse would emphasise that climate change is not an isolated 

phenomenon, but one that is connected to many areas of life, and to the lives of other 

beings. 
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Social Construction of Distance from Climate Change 

“I just don't see why I would “feel” anything towards climate change. Day to 

day, I tend to feel tired, nervous sometimes at work, relaxed when I get home, sad when 

I think about home (I'm working away from home), angry when I get emails from my 

boss, enraged when I feel undermined from my boss, happy when I spend time with 

friends, happy when I drink and eat good(bad) food. Where is climate change in the 

day to day? It's nowhere, nowhere that doesn't require connecting a lot of dots, or 

being quite naive about your day to day experience of the weather… Climate change 

is so removed from the realm of feeling that it seems entirely disingenuous to speak 

emotionally about it. War, that makes sense, hunger, makes sense, disease, makes 

sense, climate change?”    

– Anonymous 

I concluded Chapter 4 on the note that climate communicators may consider 

emphasising the effect of climate change on “valued objects”, and that psychological 

closeness to climate change can best be wrought through connections to the pre-

existing objects that people hold dear. The findings suggest a shift of perspective is 

warranted, to re-evaluate the approach to emotions about climate change and 

psychological distance as causes of a lack of engagement, in which they are essentially 

just symptoms or epiphenomena. Hence, if we are to try to reduce psychological 

distance there is a need to connect climate change to “valued” objects, in a way that 

accounts for the fact that different people have different objects of care.  

The next logical question is how we should form these connections; how to 

link climate change with people’s objects of care. Findings from Chapter 4 suggest 

that, for the majority of students and the general population sample, there are few 
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connections between climate change and valued objects, and little articulation beyond 

popular rhetoric around the issue.  

In previous chapters we have looked at individual responses to climate change, 

and explored psychological distance as an intrapsychic, individual phenomenon. 

However, each individual is part of a social and cultural environment, and at a societal 

level, there are ideas, images, and concepts that society collectively shares about all 

kinds of issues, including climate change (Moscovici, 1988, 2001). The fact that 

responses from students and the general public match the popular rhetoric is a 

meaningful finding in itself, supporting other research showing that there is a 

collective way of talking about climate change, shared among members of society 

(Moloney et al., 2014).  

In this and the subsequent chapter, I address the problem of psychological 

distance from climate change at the societal level. People are primarily exposed to 

climate change through rhetoric and debate in the media and in politics, and so whether 

climate change is perceived as distant or close by members of the public, depends in 

some way on what is communicated and shared in wider society. 

The media landscape that has dominated climate change rhetoric over the past 

decades has been criticised for presenting the issue as distant and removed from 

everyday experience (Mcdonald, Chai, & Newell, 2015; Spence, Poortinga, & 

Pidgeon, 2012), but if this has arisen through collective constructions by media, then 

popular rhetoric can be the battleground for change. While it may seem 

counterintuitive to look at the societal level, while simultaneously attempting to 

emphasise personal connections to climate change, the same process by which climate 

change has come to be constructed as distant may also be the one that allows it to be 

reconstructed as psychologically close.  
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This chapter provides a theoretical analysis of the social representation of 

climate change, and the mechanisms that may underlie its construction as 

“psychologically distant”. This section is also a preface to Chapter 6, where I discuss 

in more detail how climate change is portrayed by media, and discuss the ways in 

which this is changing.  

Social Representations of Climate Change 

The idea of a “social representation” has its origins in Durkheim’s work (1898) 

on collective representations, in which members of a society have shared ideas, values, 

and understandings. A “social representation” can be likened to collectively shared 

schemata, and they have the same function at the societal level that schemas have at 

an individual level: to provide meaning and structure to objects that are relevant to 

everyday life. Part of their role is to anchor the unfamiliar in familiar, and to simplify 

concepts for use in the social world (Wagner & Hayes, 2005). Social representations 

theory (SRT) specifically looks at how these collective representations are constructed 

in society, and by whom.  

According to SRT, an unfamiliar concept (e.g., scientific, technological) when 

becoming part of collective knowledge, needs to be integrated into the existing 

representational system. The theory argues that in the scientific and expert world, these 

constructs exist in one level of discourse, one of rigour and control, whereas the social 

world is yet another level of discourse that may bear little resemblance to the former 

(Augoustinos, Walker, & Donaghue, 2006; Wagner & Hayes, 2005). This difference 

between a social representation and the technical or scientific concept has been 

described metaphorically using the terms “genotype” and “phenotype”, where the 

underlying “genotype” of an object, its complexity and data, may be entirely different 

to the observable manifestation in real life, or the “phenotype” (Heider, 1958, p. 36).  



 

Chapter 5: Social representations of climate change 148 

 A social representation develops through everyday interactions, shaped by 

media and politics, as well as individuals. The process distils the original scientific or 

technological concept into common sense realities and, as a result, it becomes more 

accessible via the generation of “images, metaphors, concrete objects and habitual 

practices” (Bauer & Gaskell, 1999, p. 165).  

 One of the main processes involved in developing social representations is 

termed objectification, which describes how abstract and unfamiliar notions are made 

part of the everyday by “putting a face to a name”, in a sense (Augoustinos et al., 

2006). While a social representation can be expressed as a set of linguistic statements, 

they are for the most part metaphoric, or iconic and visual (Wagner & Hayes, 2005). 

Visual images tend to be more concrete, more comprehensible, and often closer to 

personal experience than the original concept.   

One way in which this occurs is when concepts become linked to a person or 

group of people; for instance, the way in which the theory of relativity is personified 

by Albert Einstein, or the atomic bomb is personified by J. Robert Oppenheimer. In 

the case of climate change, the issue may be associated with people such as 

environmental protestors (e.g., Greenpeace), climate scientists (e.g., Michael E. 

Mann), politicians (e.g., Al Gore, Barack Obama) or celebrities (e.g., Leonardo di 

Caprio; see Doyle, Farrell, & Goodman, 2018).  

Objectification can also occur through figuration, in which the concept is 

embodied by a metaphorical image that makes the concept more accessible. Examples 

of these can be found in the literature on affective imagery – the images that people 

associate with climate change. Studies have shown that these visual associations are 

often distant climate impacts such as melting ice (Lorenzoni, Nicholson-Cole, & 

Whitmarsh, 2007; Moloney et al., 2014), and dry, denuded landscapes (Leviston, 

Price, & Bishop, 2014). However, they can also be locally relevant, for instance, a 
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sample of Australian respondents identified images such as hot weather, rising sea 

levels and drought, climate impacts that are pertinent to their locale (e.g., coastal 

populations, farmers), as being closely associated with climate change (Leviston et al., 

2014).  

These associations between climate change and perceived physical impacts 

may be defining the parameters of discussion around the issue, constructing climate 

change as a tangible topic in the social world (Moloney et al., 2014). Visual 

representations of climate change can allow the public to “see” what they normally do 

not, potentially bridging spatial and temporal distances. They may also help people to 

see things in a different way. For instance, Shaw and Stocker (2017) conducted a 

participatory community project documenting environmental change to island fishing 

communities in Western Australia. The project brought together both scientific records 

of environmental change, and photographs taken by fishermen of their experiences of 

such change in an exhibition. The result was that when displayed together, audiences 

could witness how the two stories converged, thus strengthening community 

acceptance of climatic changes to the region (Shaw & Stocker. 2017).  

 However, some evidence suggests that collective representations of climate 

change are underdeveloped, and that we are in the process of negotiating the emerging 

social representation of climate change. In two studies in 2002 and 2003, a large 

portion of respondents selected “don’t know” when asked about the images they 

associate with climate change (Lorenzoni, Leiserowitz, De Franca Doria, Poortinga, 

& Pidgeon, 2006). A later study (conducted in 2014) found that this was stratified 

according to belief in climate change. “Don’t know” responses were most common 

among those who thought climate change was not happening, or did not know whether 

it was happening or not, but that those who accepted anthropogenic climate change, or 

who believed climate change was happening but largely due to natural causes were 
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able to identify image-based associations (Leviston et al., 2014). This finding suggests 

that for those who might be unsure of or sceptical of climate change, representations 

of climate change may be particularly difficult to construct. 

  One reason for this may lie in the emotional responses (or lack thereof) to 

climate change. Wagner, Valencia and Elejabarrieta (1996) studied the features of 

“stable” core social representations (which are stable in structure across time) and 

unstable social representations, (loosely organised and inconsistent). Wagner et al. 

looked specifically at the concept “war” at both times of war and peace, and found that 

the difference between stable and unstable representations lay along affective lines. 

The stable core of the concept of war consisted of affectively “hot” words, containing 

high evaluative and affective content (e.g. misery, death, fear), whereas the peripheral 

and less stable terms were “cold”, referring to more intellectual and cognitive terms 

(e.g. politics, conflict). Wagner et al. described the stable core as consisting of 

associations more proximal to an individual’s experience, whereas the associations 

that did not enter the stable core were more distant. 

This is supported by findings from Chapter 4, when contrasting the climate 

scientist responses to that of the general population and students. According to these 

data, the students and a majority of the general population sample used cognitive terms 

and framings to discuss climate change, whereas the majority of the emotional content 

came from the climate scientist (and the “Strong Negative Emotion” cluster of the 

general population) responses. These studies suggest that perhaps the majority of the 

public has unstable social representations of climate change, compared to those who 

are already convinced about anthropogenic climate change.  

 The social representations approach is in agreement with a construal level 

account of climate change in that climate change is largely still seen as “abstract”, but 

it allows us to go a step further. It explains that to really bring climate change into the 
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realm of the psychologically close, we must do more than simply communicate it in 

concrete terms, or talk about it as being objectively close. It involves a deeper and 

broader understanding of people’s cares and values, and the role of emotional as well 

as cognitive engagement. These associations, and particularly imagery-based 

associations are an important part of the representation of climate change as a distant 

issue.  

Not only that, for climate change to be connected to the lives of the public, the 

issue needs to be part of everyday discourse, and embedded meaningfully in pre-

existing societal representations, with clear, concrete visual representations that 

convey a sense of closeness to the issue.  

Who is Constructing Climate Change?  

While social representations can be constructed on a micro-level through daily 

interactions between individuals, there is evidence of a widespread “climate silence” 

(Corner & Clarke, 2016; Geiger & Swim, 2016; Moser, 2016). Media outlets, 

politicians, as well as activists and climate communicators dominate the discourse on 

climate change (Painter, 2016a; Wozniak, Wessler, & Lück, 2017). Some members of 

these groups take on particularly active roles in shaping the representations of climate 

change. However these communicators are also part of society, and as alluded to 

above, can become part of the representations that they attempt to shape. 

At one level, climate communicators and members of society (not mutually 

exclusive groups) are shaping the discourse around climate change, e.g. as a distant 

issue. In this case, the shift towards concretising and making climate change closer has 

been a struggle for climate communicators. For example, the polar bear clinging to ice, 

an image that has taken on iconic status when it comes to representing climate change, 

and which is now used as evidence that climate change is communicated as a distant 
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problem, was an early attempt by environmental activists to bring climate change 

closer by showing the impacts it had on an identifiable and relatable creature (Wang, 

Corner, Chapman, & Markowitz, 2018).  

At the same time, climate communicators themselves are becoming icons of 

the movement, and part of how society sees the issue of climate change (Chapman, 

Corner, Webster, & Markowitz, 2016). Certain groups of vocal communicators are not 

only “constructing climate change”, they are being “constructed as part of climate 

change”. Personifying the issue of climate change with the image of Greenpeace 

activists, or a “green identity” may serve as a form of social distance for mainstream 

society, and lead to alienation from both the people and the topic (Brick, Sherman, & 

Kim, 2017; Chapman et al., 2016; Fielding & Hornsey, 2016; Klas, Zinkiewicz, Zhou, 

& Clarke, 2018; Ratliff, Howell, & Redford, 2017; Uren, Dzidic, Roberts, Leviston, 

& Bishop, 2018).  

Finally, the question of “who constructs climate change” has been disrupted by 

the digitalisation of mass media and social interaction, which has blurred the 

boundaries of communication. Arguably, the dominance of top-down traditional media 

messaging is being eroded by more bottom-up, user-driven messaging, which leads to 

blurry boundaries between “climate communicator” and “member of the public” 

(discussed in Chapter 6). The blurring of these boundaries may have the potential to 

reduce the social distance between people and those who communicate about climate 

change  

Conclusion 

Large-scale surveys continue to show a relatively low level of emotional 

engagement from the public (Leviston, Price, Malkin, & McCrea, 2014; Steentjes et 
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al., 2017), and the findings from Chapter 4 suggest that for many people, climate 

change is not an everyday issue that they can connect to objects of care.  

The following chapter takes a representational approach, stepping back and 

looking at how climate change is portrayed at a societal level, by whom and in what 

ways, and how it is received and understood by the “audience”. It is a study of how 

climate change is being introduced to the “everyday world”, discussing the 

construction of climate change through the use of imagery over the past 30-or-so years.  

The chapter also explores factors that may be influencing a shift in the way 

climate change is socially constructed, and whether connections are being built 

between the issue and the individuals who must act to address it. One such change is 

the inclusion of new media actors (social media, individuals, digital-based news sites) 

that have altered (and segmented) the voices contributing to the way the issue is 

discussed and negotiated. The objectification of climate change through imagery, and 

the changing way in which it is portrayed in digital media, may bring climate change 

into the everyday. In doing so, it may also be a path towards psychological closeness 

and a truly concrete, psychologically close connection to the issue of climate change.  
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Foreword 

As discussed in the previous chapter, the visual and social representation of 

climate change lends itself to studying the way in which climate change has been 

constructed as a “distant problem”. The following is an excerpt from a published paper 

reviewing the literature on images of climate change, public perceptions of images of 

climate change (particularly as it pertains to psychological distance), and the match 

between research and practical recommendations. Minor modifications have been 

made for its inclusion in this thesis. The epilogue of this chapter discusses key findings 

relevant to this thesis.  
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Abstract 

Despite extensive exploration into the use of language in climate change 

communication, our understanding of the use of visual images and how they relate to 

public perceptions of climate change, is less developed. A limited set of images have 

come to represent climate change, but rapid changes in the digital landscape, in the 

way media and information are created, conveyed, and consumed has changed the way 

climate change is visualised. We review the use of climate imagery in digital media 

(news and social media, art, video and visualisations), and synthesise public 

perceptions research on factors that are important for engaging with climate imagery. 

We then compare how key research findings and recommendations align with the 

practical strategies of campaigners and communicators, highlighting opportunities for 

greater congruence. Finally, we outline key challenges and recommendations for 

future directions in research. The increasingly image-focused digital landscape signals 

that images of climate change have a pivotal role in building public engagement, both 

now, and in future. A better understanding of how these images are being used and 

understood by the public is crucial for communicating climate change in an engaging 

way. 
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Introduction 

Recent years have seen a proliferation of studies seeking to communicate 

climate change more effectively, most of which focus on language-based 

communication. But our understanding of the use of visual images in communication, 

and how they shape public perceptions of climate change, is less developed. Perhaps 

surprisingly given the complex and global nature of the issue, a rather limited set of 

images has come to represent climate change in the public discourse. The typical 

iconography includes polar bears and other animals (Doyle, 2007; Leon & Erviti, 

2013; O’Neill & Nicholson-Cole, 2009; Smith & Joffe, 2009; Yusoff & Gabrys, 2011), 

melting ice and glaciers (Brönnimann, 2002; Doyle, 2007; Leon & Erviti, 2013; 

Manzo, 2010b; Smith & Leiserowitz, 2012; Smith & Joffe, 2009), extreme weather 

(Smith and Joffe 2009; Rebich-Hespanha et al. 2014; Metag et al. 2016; Nerlich and 

Jaspal 2014; Ahchong and Dodds 2012; Grittmann 2014), globes (Doyle, 2007; 

Manzo, 2010b), and politicians (Metag et al., 2016; Smith & Joffe, 2009). Many of 

these image tropes have been summarised in a recent overview of the field (O’Neill, 

2017). 

The impacts of climate change are visually prominent compared to the causes 

or solutions (Grittmann, 2014; Metag et al., 2016; O’Neill, 2013; Rebich-Hespanha et 

al., 2014). The consequences of climate change to physical environments are depicted 

often, and figuratively (rather than directly) in graphs rather than photographs 

(Grittmann, 2014; Rebich-Hespanha et al., 2014; Smith & Joffe, 2009). In contrast, 

climate change causes tend to be depicted using photographs of the fossil fuels 

industry, such as smokestacks, as well as mass transport and deforestation (Leon & 

Erviti, 2013; O’Neill, 2013). Few images visualise the links between food, the 

agricultural industry, and climate change (Doyle, 2013; Molloy, 2011; O’Neill, 2013; 
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Whitley & Kalof, 2014), and there are so far no analyses of images that link other 

individual actions (consumer-driven electronics, fashion, household energy use) with 

wider societal and climate change-related impacts. Imagery of climate solutions 

include mitigative and adaptive technologies, such as electric cars, (Metag et al., 2016) 

and renewable energy, but in general, solutions-focused imagery features less often in 

climate change reporting (Leon & Erviti, 2013; Rebich-Hespanha et al., 2014).  

On the whole, images tend not to show the impact of climate change on humans 

(Eskjær, 2017; Metag et al., 2016; Nerlich & Jaspal, 2014). When humans are 

depicted, politicians are the dominant image (Rebich-Hespanha et al., 2014), followed 

by public figures, protesters (O’Neill, 2013; Smith & Joffe, 2009) and scientists (Leon 

& Erviti, 2013). With a few exceptions (Smith & Joffe, 2009), ordinary people tend to 

feature rarely (Duan, Zwickle, & Takahashi, 2017; Rebich-Hespanha et al., 2014), and 

mostly as background or context, or as victims of climate change in distant geographic 

regions (Herrmann, 2017; O’Neill, 2013). This underscores a striking and potentially 

problematic feature of climate imagery from the perspective of engaging wider 

publics: the absence of human stories (Corner, Webster, & Teriete, 2015). 

The past decade has seen rapid and significant shifts in the way that images are 

communicated and consumed. Importantly, digital media has caught up with (and in 

some cases surpassed) traditional media as the primary source of information about a 

range of topics, including climate change (Painter, 2016b). Imagery is central to digital 

media consumption (and social media shareability), and changes in the digital 

landscape have prompted reviews of climate change communication online (Pearce, 

Brown, Nerlich, & Koteyko, 2015; Schäfer, 2012), but without any discussion of the 

use of imagery. With thousands of images shared online on a daily basis, the ways in 

which people access, think about and respond to images of climate change are a crucial 

element of public engagement (O’Neill, 2017).  
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Climate change is represented in the digital space through a range of visual 

media (e.g. photographs, videos, graphs, charts, cartoons, infographics, games). Of 

these forms of visual media, photographs and videos have dominated the portrayal of 

climate change in digital media, in online news media, social media, and other areas, 

and for this reason, will be the focus of the present review. However, the area is not 

well-developed or summarised (O’Neill & Smith, 2013; Sheppard, 2015), especially 

in the context of digital media. In 2013, O’Neill & Smith provided an overview of how 

images travel through the communication cycle, the production, the content, and the 

consumption of images, focusing mostly on traditional forms of media such as 

television, newspapers and film, but this did not include much on public perceptions 

of imagery - and the field has developed quickly since then. Further, the rapid advance 

of digital media has expanded the communication cycle of climate imagery, and there 

is a need to examine how images are being received by the public in this context.  

The current review is therefore timely, and proceeds as follows. First, we 

discuss and review climate imagery in a changing media landscape, with rapid 

development in digital and social media driving profound changes in how people 

access visual content on a range of topics, including climate change. The second 

section reviews the existing literature on public engagement with climate imagery, 

synthesising findings from multiple disciplines about perceptions of climate imagery, 

and the factors that motivate positive engagement. The third section compares how 

key research findings and recommendations map on and relate to campaigners’ and 

communications specialists’ practical strategies, highlighting best practices from an 

empirical perspective, as well as opportunities to more effectively align research and 

practice in this field. The final section identifies key gaps and opportunities for future 

work. Overall, we provide an overview of climate imagery in the digital media 

landscape, and the path towards effective images of climate change, namely, those 
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images that capture the richness and complexity of the problem and its solutions, and 

which engage a broader audience, particularly uninterested groups.  

Climate Imagery in a Changing Media Landscape 

The world has become increasingly digitalised; digital media pervades daily 

life, and this has altered the way issues such as climate change are reported, portrayed, 

perceived and engaged with. Elements within the media landscape are changing, which 

impacts the way images of climate change are being viewed and shared. Images of 

climate change are now found across many digital media platforms, each of which has 

different tones and “voices”, with potential implications for engagement. This section 

of the paper reviews climate imagery in news, social media, art, videos, and 

visualisation technology. 

News and social media. What is known about media portrayals of climate 

change stems from a multitude of reviews over past decades, and although the number 

of such reviews has been increasing, few focus on imagery (Schäfer & Schlichting, 

2014). There are several notable patterns in media reviews of climate change. The first 

is that media coverage (and media reviews) tend to focus on events such as the release 

of the Stern Review, IPCC reports, the film “An Inconvenient Truth”, and UN 

Conference of Parties (COP) events (Schäfer & Schlichting, 2014). The second is that 

these studies are not evenly distributed across the world; despite a considerable 

increase in coverage of media in Asia, Latin America and Africa, the majority of 

reviews centre on North American and European countries. And the third is a focus on 

print-media, particularly broadsheet newspapers. Despite decreasing circulation, print 

media is overwhelmingly the most studied, accounting for over 60% of media studies 

(Schäfer & Schlichting, 2014), and the majority of imagery-studies on climate change 

(Duan et al., 2017; Lück, Wessler, Wozniak, & Lycarião, 2016; O’Neill, Boykoff, 
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Niemeyer, & Day, 2013; Rebich-Hespanha et al., 2014). To date, reviews of imagery 

are mostly drawn from large national newspapers (Duan et al., 2017; O’Neill et al., 

2013; O’Neill, Williams, Kurz, Wiersma, & Boykoff, 2015; Rebich-Hespanha et al., 

2014; Smith & Joffe, 2009; Wessler, Wozniak, Hofer, & Lück, 2016), reflecting the 

overall focus of academic analysis on broadsheet media.  

Of note, the substantial focus on broadsheet journalism and dominant 

newspapers means that there is a blindspot when it comes climate change imagery in 

tabloid journalism and popular magazines (Smith & Joffe 2009; Boykoff 2008). For 

example, in contrast to the abundance of literature showing the absence of human 

stories in climate imagery, one review of UK print media found that in tabloids, the 

“affected public”, particularly locals, were featured prominently in climate imagery 

(Smith & Joffe 2009). A wider scope is necessary to extend what is known about 

climate imagery features in the media, beyond headlining events in the climate 

calendar, and beyond what is shown in Western countries, in major broadsheet 

newspapers.  

Despite the focus on traditional media, and relative shortage of research on 

digital media, it is evident that digital media coverage of climate change is beginning 

to alter climate change imagery. From the mid 1990s, stock image sites such as Getty 

enabled news outlets to access appropriate imagery with greater convenience (Hansen 

& Machin, 2008). The criteria for such imagery included that the images were general, 

rather than specific - as the greater the use per image, the greater the revenue they can 

generate (Hansen & Machin, 2008). In addition, broadcast news often sourced their 

images from the same news and photo agencies, leading to repetition of, and 

convergence towards the same imagery (Leon & Erviti, 2013). This, coupled with 

active efforts of leading NGOs such as Greenpeace to develop visual icons for climate 

change, led to the dominance of a few concentrated sources of climate imagery, so 
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much so that a “Google image” search for “climate change” produces thousands of 

variations on a restricted set of image types (with polar bears and melting ice playing 

a prominent role).  

The effects of this are evident in iconography of climate change and the 

environmental movement more generally, but what of the digital landscape? Below 

we review some work on digital media, in television, online news, and social media, 

each of which has taken on new roles in the digital news landscape. 

Online news. According to the Digital News report (Newman, Fletcher, Levy, 

& Nielsen, 2016), over 65% of 18-24 year olds from 26 sampled countries 

(predominantly European and Anglophone nations, as well as a number of countries 

in Asia and South America) access news via online sources, and digital sources 

overtook television viewing for groups under 45 years old. Not only is digital media 

more viewed and more accessed overall, people who are highly interested in 

environmental issues, regardless of age, are more likely to use digital-born news sites 

such as the Huffington Post, Vice, and Buzzfeed (Fletcher, 2016). These new digital-

born players often exceed the popularity of traditional media for environmental news 

(Painter, 2016b), and have the potential to change the nature of climate imagery, 

particularly as they strive to differentiate themselves in journalistic style. In a review 

of images used in media coverage of COP21, the main differences between traditional 

and digital media portrayals included an increasingly informal style and focus on 

authenticity, particularly conveying an “on the ground” unedited, and unstaged story, 

and a stronger focus on visuals and video (Leon & Erviti, 2016). There are also 

differences in the content of reporting, with Vice focusing on immersive videos (Leon 

& Erviti, 2016), Vice and Huffington Post more oriented towards climate solutions 
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(Painter, 2016a), and Vox producing “explainer” pieces about complex topics using 

videos, graphs and infographics (Benson, 2016).  

Social media. One of the major changes to the digital landscape is the huge 

growth of social media as a way to access and share news (Painter, 2016b). For 18-24 

year olds in France, Germany, Spain and the UK, social media is now a more accessed 

source of news than broadcast and print media (Nielsen & Sambrook, 2016). The 

influence is bidirectional: not only is news being accessed through social media, social 

media is also changing the imagery used in news media. Social media is becoming a 

key source of information for news outlets, with many images and facts being sourced 

from Twitter (Alejandro, 2010; Newman et al., 2016). This kind of citizen journalism 

is facilitated by the emergence of companies such as Capture.com (Capture.com, 2017) 

that enable news outlets to source and license images on social media.  

Social media attention may also shift the trend for event-based reporting on 

climate change. Analyses of Twitter activity during and following COP15 finds that 

while activity dwindled after the event, it didn’t halt, and a year afterwards, merged 

with incoming COP16 tweets (Segerberg & Bennett, 2011). In this case, Twitter may 

provide an opportunity to link peaks of media activity around events into a permanent 

and stable discourse around climate change, partly through visual imagery. Such a 

change has been viewed as important because although historically climate campaigns 

have created large surges in public attention around particular “moments”, maintaining 

more robust “movements” has been more challenging (Corner & Clarke, 2016).  

To date, there are no published analyses of climate imagery on social media 

(although recent preliminary work suggests that images used can differ widely 

between social media platforms (Pearce & Ozkula, 2017)). There are documented 

differences in content and coverage between social media and news media. While 
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mainstream news media had greater coverage of high magnitude events such as 

disasters and governmental and intergovernmental meetings, smaller scale activities 

attracted more attention on Twitter (Olteanu, Castillo, Diakopoulos, & Aberer, 2015). 

On Twitter, individuals who were not rich, powerful or famous (e.g. a climate refugee 

fighting to stay in New Zealand) could generate peaks of attention comparable to that 

of organisations or governments (Olteanu et al., 2015). An analysis of Twitter and 

news media responses to the release of the IPCC AR5 report found more differences: 

where news media focused more on the political and ideological struggle, Twitter 

showed greater focus on the broad scientific consensus (O’Neill et al., 2015). 

However, in coverage of the report, both Twitter and news media neglected 

opportunities to present fresh dimensions of climate change using imagery, in 

particular in reporting of climate solutions, such as the dangers posed to human health. 

Art in digital media. The past few decades have witnessed artists using 

images, installations and experiences to communicate about the environment and 

climate change, with a growing number of eco-Art organisations (e.g. Climarte 

(Climarte, 2017), Julie’s Bicycle (Julie’s Bicycle, 2017)). Art can help concretise 

scientific data by helping viewers imagine climate change (Corbett & Clark, 2017), 

and can create personal, emotional connections with viewers (Manzo, 2012; Nurmis, 

2016; Roosen, Klöckner, & Swim, 2017; Yusoff & Gabrys, 2011). Also compelling is 

the potential to reach different and difficult-to-engage audiences (Nurmis, 2016). 

Some research suggests that interactive arts can be particularly effective for engaging 

young people (Ojala & Lakew, 2017). 

Within the art world, there is an attraction to catastrophe, and a tendency to 

present the threat to the environment as sublime and abstract (Nurmis, 2016) - arguably 

a reflection of wider discourse of the catastrophic impacts of climate change (Hulme, 

2008). As we will discuss further in Section 2, these efforts can emphasise the distance 
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between the self and climate change, and can prompt catharsis, rather than action. Not 

only that, seeing climate change as “art” may, in itself, create an inherent distance from 

the viewer and from real life, where “disintegrating ice becomes as beautiful as 

suffering in Renaissance paintings of martyrdom” (Miles, 2010, p. 32) 

On the other side is artwork that is perceived to be too close to activism, and 

dismissed as propagandistic. Art with clear “activist” or instrumental motives is often 

dismissed by the art world, and in any case may not engage audiences beyond those 

who are already engaged (Nurmis, 2016). Such findings reflect difficulties in bridging 

this disciplinary divide - for instance, while there is a growing scientific art and 

illustration movement, a survey of researchers and scientists found that 86% responded 

favourably to the use of art in communicating climate science, but only 24% would 

consider using the method themselves (Curtis, Reid, & Ballard, 2012).  

Recently, there has been a popularisation of art through digital means in online 

platforms, and digital versions of magazines such as the National Geographic, which 

aims to “inspire people to care about the planet” (Enhuber, 2015; Halpern & 

Humphreys, 2016). These platforms are highly relevant to the visual framing of 

climate change, yet past reviews suggest that their use of environmental imagery 

mirrors that of print media in general. Depictions of nature and climate in print versions 

of National Geographic have been criticised for presenting the issue of climate change 

as ambiguous, portrayed without cause, solution, and with little connection to human 

perpetrators (Remillard, 2011; Todd, 2010; Whitley & Kalof, 2014). Similarly, 

analysis of Time Magazine covers from 1923-2011 shows that only 1.4% of covers 

focused on environmental issues, and of those, there was low connectivity of causes 

with impacts, few images of the human impacts of climate change, and little emphasis 

on solutions (Meisner & Takahashi, 2013). 

However, the digitalisation of these magazines, and others like them, presents 
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new opportunities for climate change engagement through imagery, especially for 

showcasing climate change art. In the digital space, artists and photographers of 

climate change are being featured on websites such as National Geographic, and 

occasionally through news sites such as the Guardian (Moodie, 2016; Walker, 2017) 

and Huffington Post (Frank, 2014), as well as a range of arts, science and social media 

sites (Bloomberg, 2016; Science, n.d.; “The Earth Issue,” n.d.). Additionally, growing 

support for climate change-related Instagram accounts (such as 

@everydayclimatechange), and the use of Instagram as a collaborative art space, is 

likely to affect both the availability and content of climate images.  

In the past, a key limitation of art as a form of public engagement with climate 

change has been that participation in making art, and the labels of “art” and “artist,” 

have largely been confined to official circles of curators, critics and professional 

practitioners. The aforementioned changes in digital engagement emphasise the role 

of individuals as creators and influencers of climate imagery, potentially increasing 

accessibility and democratisation of what is represented as climate change art. Climate 

change imagery is growing on these new digital platforms, although to date there are 

no systematic reviews of their use or reception.  

Moving pictures: video & visualisations. Images in motion, such as in films 

and computer-generated visualisations, can be a guiding force in shaping public 

imaginations. Recent years have seen the rise of video in the communication of news 

(Kalogeropoulos, Cherubini, & Newman, 2016; Painter, 2016b) and of climate change 

in film, particularly those designed for the internet (Svoboda, 2016). Online videos 

about climate change are mostly created by mainstream media, NGOs, and scientific 

institutions, but user-generated videos are also common (De Lara, Alberto, Avilés, & 

Revuelta, 2017), echoing a user-driven trend on other digital platforms such as 

Instagram. 
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In 2016, Leonardo di Caprio’s collaboration with National Geographic “Before 

the Flood” was made free-to-view on Youtube and attracted 60 million views soon 

after release. The film differs from typical climate narratives by interspersing stories 

of ordinary people and communities (Doyle, Farrell, & Goodman, 2017). While there 

are currently no analyses of public responses to the film “Before the Flood”, films that 

have come before it, such as “An Inconvenient Truth” and “The Age of Stupid” have 

been studied extensively (Howell, 2011; Sakellari, 2014; Svoboda, 2016). Videos tend 

to produce a general increase in awareness and concern, particularly in young people 

(Ballantyne, Wibeck, & Neset, 2016; Beattie, Sale, & Mcguire, 2011; Hart & 

Leiserowitz, 2009; Ojala & Lakew, 2017), but often short-lived behavioural impacts 

(Sakellari, 2014; Svoboda, 2016), possibly due to a failure to provide guidelines or 

concrete actions that could be taken to address climate change (De Lara et al., 2017). 

There is a burgeoning body of work on tailored visualisations of climate change 

as a method of engaging individuals. Visualisation tools that document climate impacts 

in a local region can help people conceptualise likely futures and plan for adaptation 

strategies, by situating them in a familiar location (Dulic, Angel, & Sheppard, 2016; 

Schroth, Angel, Sheppard, & Dulic, 2014; Shaw et al., 2009; Sheppard, 2015). One 

study found that after using a visualisation tool, homeowners considered the tool to be 

valuable, and wanted more tailored, localised feedback, as well as information about 

extremes to inform their adaptation decisions (Neset et al., 2016). Such tools also 

encouraged reflection about concrete local risks and adaptation actions (Glaas, 

Ballantyne, Neset, & Linnér, 2017). Similar studies have explored encouraging 

engagement with climate change through interactive graphics (Herring, VanDyke, 

Glenn Cummins, & Melton, 2016), through online games (Ouariachi, Olvera-Lobo, & 

Gutiérrez-Pérez, 2017; Reckien & Eisenack, 2013; Wu & Lee, 2015), and immersive 
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virtual reality (Ahn et al., 2016; Joo, Ahn, Bailenson, & Park, 2014), and NGOs such 

as Greenpeace are making use of these technologies (Greenpeace, 2017). While there 

have been no assessments of Greenpeace’s virtual reality app, other implementations 

of virtual reality devices have found them to be useful educational tools and a 

particularly powerful way to depict solutions (Moser & Daniels, 2017).  

Tailored visualisation techniques are also being used for climate 

communication by projects such as Real World Visuals, which focuses on visualising 

data such as the volume of CO2 consumption, or scale of landfill in familiar 

landscapes, such as an aerial view of a city, or next to a suburban home (Real World 

Visuals, 2017). Although some work suggests that computer-generated imagery can 

approximate realism (Appleton & Lovett, 2003; Downes & Lange, 2015; Sheppard, 

2005), it is not yet known how digitally-simulated images compare to photorealistic 

images of climate change, and how they influence climate-related attitudes, emotions 

and behaviours.  

Public Perceptions Research 

It is well established that images of climate change can shape public 

perceptions, (Nicholson-Cole, 2005; Smith & Joffe, 2009; Wibeck, Neset, & Linnér, 

2013) in some cases predicting acceptance of climate change (Feldman, Maibach, 

Roser-Renouf, & Leiserowitz, 2012), or providing the impetus for strengthening 

environmental goals (O’Neill & Hulme, 2009). And as we discussed in the previous 

section, there is a proliferation of channels through which people may access and 

consume climate imagery. In this section, we review studies of public perceptions of 

climate images.  

A number of studies have looked at people’s mental representations of climate 

change (Leiserowitz, 2006; Leviston, Price, & Bishop, 2014; Lorenzoni, Nicholson-
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Cole, & Whitmarsh, 2007; Nicholson-Cole, 2005). These studies show that the images 

that come to mind when thinking of climate change tend to be abstract and 

psychologically distant, devoid of specific geographic, social or temporal details, and 

typically do not feature people (Leiserowitz, 2006; Leviston et al., 2014). Notably, 

scientific charts and graphs rarely emerged from free associations (Leiserowitz, 2006; 

Leviston et al., 2014), despite being considered salient images of climate change 

(O’Neill et al., 2013), suggesting that scientific imagery may not linger in audience 

imaginations. 

From the perspective of reducing the “psychological distance” of climate 

change, visual imagery has the potential to “bring home” the seriousness of the issue, 

and turn an abstract concept into something tangible and accessible (Moser, 2009; 

Sheppard, 2012). However, the images used to depict climate change often preserve, 

rather than dispel the sense of abstractness and distance (Linder, 2006). The portrayal 

of climate change through photographs has become increasingly symbolic or iconic 

(Hansen & Machin, 2008). Perhaps the most iconic climate change image—the polar 

bear—has come to function as the primary visual cue associated with the issue (Doyle, 

2007). Images such as this are arguably problematic, as they appear to actively 

reinforce impressions of climate change as a distant problem (Manzo, 2010a). 

Furthermore, when people do feature in images, they are typically ‘distant’ as well, in 

part (politicians, negotiators and protesters) (Corner et al., 2015; Eide, 2012; Leon & 

Erviti, 2013) because media coverage spikes around political events such as the 

Conference of Parties (COP) events (Leon & Erviti, 2013; Schäfer & Schlichting, 

2014; Schmidt, Ivanova, & Schäfer, 2013).  

When discussing climate change, people tend to refer to local examples and 

personal experience, and local and national impacts of climate change are easier to 
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relate to and consequently more upsetting (Nicholson-Cole, 2005). In interviews with 

UK participants, among those who felt climate change was a personal, more salient 

issue, the tendency to refer to local impacts was greater, whereas those who were less 

personally engaged were more likely to discuss abstract, catastrophic images seen in 

the media (Nicholson-Cole, 2005). Evidence for the advantages of local versus global, 

or close versus distant messages remains mixed (Brügger et al., 2015; Devine-Wright, 

2013; McDonald, Chai, & Newell, 2015; O’Neill & Hulme, 2009; Rabinovich, 

Morton, Postmes, & Verplanken, 2009; Retchless, 2017; Spence, Poortinga, & 

Pidgeon, 2012), but it may be the case that “global” images are not always more 

“distant”. There are ways in which global images may be made more psychologically 

close and personally engaging. For instance, a small body of work suggests that 

perspective-taking (simulating the point-of-view of another) can reduce psychological 

distance from climate imagery, even to typical iconography such as polar bears (Swim 

& Bloodhart, 2014) and other flora and fauna (Ahn et al., 2016; Berenguer, 2007; 

Sevillano, Aragones, & Schultz, 2007). 

Other studies have highlighted the importance of showing identifiable and 

“normal” people in climate imagery. Audiences find it easier to engage with images 

that depict people (Braasch, 2013; Nicholson-Cole, 2005), particularly with direct eye 

contact (Chapman, Corner, Webster, & Markowitz, 2016), and the depiction of 

credible, authentic human subjects have been found to evoke greater concern and 

motivation to act. Despite this, the images that participants conjure when thinking of 

climate change mostly do not conform to these principles. Research suggests that the 

common characters in climate imagery - politicians, protesters and celebrities - are 

ineffective and can be polarising and recommends images that relate to people’s lives 

and everyday decisions (Eskjær, 2017; Metag et al., 2016; Nerlich & Jaspal, 2014; 

Schäfer & Schlichting, 2014), a challenge that we return to in detail in Section 3. 



 

Chapter 6: Climate change imagery 171 

There is also an apparent trade-off between salience and efficacy; images that 

appear most capable of increasing the salience and perceived importance of climate 

change may not be the ones that promote a sense of being able to do something about 

it (Hart & Feldman, 2016; Metag et al., 2016; O’Neill et al., 2013; O’Neill & 

Nicholson-Cole, 2009). Potentially fear-inducing images of climate impacts, of 

catastrophe and extreme weather tend to capture people’s attention, and can make 

climate change appear more important (Metag et al., 2016; O’Neill et al., 2013; 

O’Neill & Nicholson-Cole, 2009). These images can trigger strong negative emotions, 

such as fear, disgust and horror (O’Neill et al., 2013), but can also have problematic 

consequences. The emotions may fade into a “climate change fatigue”, especially if 

their experiences of climate change is mismatched with media reporting of the issue 

as emotional, tangible, and concrete. The experienced “remoteness” of the issue can 

act to distance viewers, both psychologically and geographically from the way the 

issue is reported (Hoijer, 2010), and may lead viewers to discredit both science and 

media (Lester & Cottle, 2009; O’Neill & Hulme, 2009). 

On the other hand, images of solutions have been shown to make people feel 

more able to do something about climate change than images of climate impacts (Hart 

& Feldman, 2016; Leviston et al., 2014; Metag et al., 2016; O’Neill et al., 2013; 

O’Neill & Nicholson-Cole, 2009). And while some studies suggest that this can reduce 

the sense that climate change is urgent and important (Metag et al., 2016; O’Neill et 

al., 2013; O’Neill & Nicholson-Cole, 2009), images of solutions have also been found 

to evoke positive, high-arousal emotions such as enthusiasm and excitement (Leviston 

et al., 2014). 

There are a few exceptions to this trade-off, as a few studies suggest that images 

of impacts and solutions may be equally effective at promoting salience and efficacy 

(Chapman et al., 2016; Hart & Feldman, 2016; Leviston et al., 2014). It is possible that 
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the discrepancies may come down to methodology. The studies that report a tension 

between issue importance and efficacy tended to use Q-sort approaches, which involve 

sorting and describing images relative to one another. Importantly, this method does 

not necessarily reflect the characteristics of a particular image, or how individual 

images may shift one’s perceptions of climate change, only how they compare. 

Additional differences may be due to variation in the kinds of images used (Chapman 

et al., 2016). While the Q-sort studies used dominant media portrayals of climate 

change to source imagery, others were more self-directed, such as using deliberate 

selections to represent causes, impacts and solutions (Chapman et al., 2016), and 

selecting images based on associations that participants had self-generated (Leviston 

et al., 2014). There is also little research on the effects of viewing specific kinds of 

climate impacts (e.g., flooding vs. drought) or solutions (a few exceptions studied 

reactions to wind turbines, but did not compare between types of climate solutions 

(Beckham Hooff, Botetzagias, & Kizos, 2017; Maehr, Watts, Hanratty, & Talmi, 

2015). 

Whether viewing climate images has any effect at all depends, at a more basic 

level, on attention. Two eye-tracking studies have found that attention to negative 

climate images varies with attitudes and stress. Participants who strongly associated 

low-carbon footprint products with “good” and high-carbon footprint products with 

“bad” viewed negative climate change images for longer than people with weak 

associations (Beattie & McGuire, 2012). This was replicated more recently, where 

people with high pro-environmental attitudes paid greater attention to negative climate 

imagery than those with low-pro-environmental attitudes, but conditions of stress 

reduced attention to all negative imagery (Sollberger, Bernauer, & Ehlert, 2017). 

Notably, the two studies only compared negative climate change images to positive 

images of nature, and did not measure attention to positive climate change imagery, 
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such as mitigation and adaptation measures. Nonetheless, these attention studies are 

an important area for future work, and build upon related work showing that positive 

environmental attitudes lead to more vivid mental imagery when recalling climate-

relevant images (Boomsma, Pahl, & Andrade, 2016). 

Box 1: International dimensions of climate imagery: Different “publics”?  

Although most climate communication research focuses on Anglophone and European 

countries, there is a growing literature in Asia, Africa and Latin America (Schäfer & Schlichting, 

2014), albeit still few studies that look at imagery specifically. Media coverage in Kenya tends to 

focus on climate impacts, such as local disasters (Atieno & Njoroge, 2015), but images used are 

often irrelevant or mismatched (Jerry & Atieno, 2016). Similarly, Argentinian NGOs report more 

images of local impacts of climate change, but unclear links between impacts and causes 

(Mercado-Sáez & Galarza, 2017).  In Chile, climate change imagery had greater coverage in liberal 

compared to conservative media, but there was no detailed study of the imagery used (Dotson, 

Jacobson, Kaid, & Carlton, 2012); similarly, reviews of air pollution and climate change coverage 

in China do not focus on imagery (Liu & Zhao, 2017; Xie, 2015; Zhang & Barr, 2013).  

Images in use may be similar across the world (Metag et al., 2016) due to reliance on the 

same photo agencies by media outlets, and the dominance of a small number of multi-national 

agencies (Lema Vélez, Hermelin, Fontecha, & Urrego, 2017; Lück et al., 2016). Homogeneity is 

problematic because audiences may interpret climate imagery very differently, and the public 

perceptions literature indicates that tailored imagery is most effective (Chapman et al., 2016; Metag 

et al., 2016). 

However, to date, the literature on public perceptions of climate imagery is even more 

sparse outside of Anglophone and European countries. Preliminary reviews have found that 

viewing environmental news on television predicted climate change beliefs in India (Thaker, Zhao, 

& Leiserowitz, 2017), and related to greater awareness and knowledge of climate change in Japan 

(Aoyagi, 2017), although neither focused specifically on imagery. A study of Indigenous 

Australians found that most were unfamiliar with the term climate change, and felt no connection 

to typical climate imagery (Petheram, Stacey, & Fleming, 2014). However, independent of media 

consumption, they had clear knowledge and intuitive understandings of unusual changes in their 

natural environment, such as sea level rise, and strange weather patterns. Videos of climate change, 

particularly those showing remote and indigenous people from around the world were positively 

received, understood, and met with requests for further information (Petheram et al., 2014).  

 While they are growing in number, there is a need for more studies focused on 

international dimensions of visual communication of climate change, particularly in the developing 

world and in low literacy populations, the groups likely to be the most severely affected by climate 

change (Maes, 2017).  
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From Research to Practice: Are Communication Strategies Aligned with the 

Evidence? 

The previous sections in this paper have focused on two broad areas: how the 

availability and consumption of images is changing in a rapidly developing digital 

landscape; and the available evidence on what shapes public perceptions of climate 

imagery. The third section examines how key research findings and recommendations 

map on and relate to the practical strategies of campaigners and communications 

specialists, highlighting good-practice from an empirical perspective, as well as 

opportunities to more effectively align research and practice in this field.  

One initiative which speaks directly to the relationship between research and 

practice on visual climate change communication, and also offers a useful framework 

for reflecting on the relationship between them, is the Climate Visuals project (Climate 

Outreach, n.d.; Corner et al., 2015). Developed by Climate Outreach, the Climate 

Visuals project is a practitioner-focused initiative, centering on a set of principles for 

effective visual communication on climate change (Box 2).  

Here we acknowledge several decades of work on climate change 

communication, although as noted earlier, much of this work has been done in the 

context of verbal (rather than visual) communication. The Climate Visuals project 

builds upon and confirms a core insight from the field of climate communication: 

namely, that in order to build public engagement, climate change communication must 

shift the issue from one of science and politics, to one centered around people (Clayton, 

Manning, & Hodge, 2014; Pearson, Schuldt, & Romero-Canyas, 2016; Rowson, 

2013). It is important that climate change is recognised as a social issue (Pearson et 

al., 2016), and that communication involves the dissemination of personal stories 
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(Clayton et al., 2014). However, the seven principles of the Climate Visuals project 

are novel in that they provide clear guidance for the use of climate imagery derived 

from cross-national, mixed-methods research specifically conducted on climate 

imagery (Chapman et al., 2016), combined with a synthesis of existing research 

literature (Chapman et al., 2016; Leviston et al., 2014; O’Neill et al., 2013; O’Neill & 

Smith, 2013; O’Neill & Nicholson-Cole, 2009; Rebich-Hespanha et al., 2014). They 

Box 2: Seven principles for visual climate change communication 

1. Show “real people”, not staged photo-ops. Discussion groups favoured “authentic” images 

over staged photographs, which were seen as gimmicky or even manipulative 

 

2. Tell new stories. Familiar images are quickly and easily understood, but they also prompted 

cynicism and fatigue. Less familiar, thought-provoking images can help tell new stories about 

climate change, and remake the visual representation of climate change in the public mind.  

 

3. Show climate causes at scale. When communicating the links between problematic individual 

behaviours and climate change, it is best to show these behaviours at scale, for instance, a 

congested highway, rather than a single driver.  

 

4. Climate impacts are emotionally powerful. Images of climate impacts can prompt a desire to 

respond, but because they are emotionally powerful, they can also be overwhelming. Coupling 

images of climate impacts with concrete behavioural actions may help overcome this.  

 

5. Show local (but serious) climate impacts. When images of localised climate impacts show an 

individual person or group of people, with identifiable emotions, they are likely to be most 

powerful. It is also important to strike a balance, to show local, relatable impacts, and 

simultaneously avoid trivialising the issue. 

 

6. Be careful with protest imagery. Images of “typical environmentalists” only resonated with 

people who already considered themselves activists and campaigners. Images showing people 

directly affected by climate change impacts were seen as more authentic and compelling.  

 

7. Understand your audience. Reactions to climate imagery differ according to level of concern, 

scepticism, as well as political affiliations. For instance, images of distant climate impacts 

produced flatter emotional responses among those on the political right than the left, whereas 

solutions images produced positive emotions for both sides.  
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are designed to provide robust evidence-based guidance for practitioners, and are 

complemented by a growing digital library of images that reflect the seven principles 

(i.e. an evidence-based climate change image library). Grounded in a large body of 

work in visual communication and climate communication more generally, the 

Climate Visuals principles are a useful heuristic for structuring the core question 

underpinning this section: Are research findings and recommendations reflected in 

practitioner strategies and approaches to public engagement? 

NGO advocacy. In many ways, the iconography of climate change is 

attributable to decisions made by activists in major NGOs like Greenpeace, Friends of 

the Earth and WWF since the 1980s (Doyle 2007). The earliest advocacy images 

depicted causes of climate change (smoking chimneys), before images of climate 

impacts became more dominant in the 1990s (melting ice, flooding, and “scorched-

Earth” drought images). According to Daphne Christelis, Head of Photo & Video at 

Greenpeace UK (A Corner, 2017, personal communication), polar bears began to 

become popular in the 2000s, on the basis that “people could relate more easily to an 

animal than just to ice, especially a big well known species like a polar bear. Polar 

bears brought the issue to life, giving people something to emotionally connect to. 

Now we are focusing more on images of people and how climate change is affecting 

their lives.” 

An analysis of the dominant imagery from the COP21 in Paris, where a historic 

agreement was reached, found polar bear iconography - due in large part to a heavy 

Greenpeace presence, and an animatronic polar bear positioned outside of the 

conference venue - was still highly prevalent, despite widespread acknowledgment 

that these iconic megafauna may not be the best (or the only) “poster child” for climate 

change (Corner et al., 2015).  

But if one NGO in particular (Greenpeace) is strongly identified with the 
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dominance of polar bear imagery, the cumulative impact of its campaign choices over 

many years have led to this image becoming so closely associated with climate change 

that other advocacy groups (not to mention picture editors) rely on it too. To take just 

one example, when the US President Donald Trump first mooted the possibility of 

withdrawing from the Paris Accord, the global “clicktivist” organisation Avaaz (with 

tens of millions of members across the world) sought to mobilise their significant 

membership with an e-petition illustrated with a stranded polar bear. The polar bear 

has certainly provided a simple visual shorthand for the issue, but has also “closed 

down” the climate discourse around a concept that is remote from people’s day-to-day 

lives, posing a challenge for activists who seek to widen public engagement with 

climate change beyond the already-engaged.  

There are of course many examples of campaigns that align better with research 

findings. For instance, the “Sisters on the Planet” photo exhibition by Oxfam focused 

on portraying first hand experiences of climate change, and the changes women were 

making to confront the impacts, using the slogan “people not polar bears” (Manzo, 

2010a). Another example is Fondo Accion, an NGO in Colombia that focuses on 

“moving hearts”, tailoring campaigns to the identities and values of local inhabitants 

(Lema Velez, Hermelin, & Fontecha, 2017). However, these campaigns tend to be 

transient, and sit amidst others that continue to emphasise the appeal of charismatic 

megafauna (McGaurr, 2016). It is questionable whether they have a lasting impact on 

how climate change is communicated. 

At the same time there is a growing trend toward audience-driven construction 

of imagery, and NGOs are playing a role in this movement. One view is that the 

process of creating an image of the changing climate, and personally witnessing it, is 

as important, if not more so, than simply viewing the image (Zhang & Barr, 2013). A 

review of Chinese environmental NGOs, for example, found that they are encouraging 
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the public to create their own images of changing climate (Zhang & Barr, 2013), 

emphasising the individual as the creator of visual content. These NGOs encourage 

the documentation of wildlife, environmental degradation, illegal mining, water 

pollution, desertification, sustainable agriculture, and human lifestyles, dubbing their 

participants “citizen environmental protection experts”. Another project provided 

cameras to coffee farmers in Uganda, documenting the effect of climate change on 

their lives and highlighting new opportunities to show developing world perspectives 

(McDonnell, 2017). While citizen engagement through photography is not a new idea 

(Hergenrather, Rhodes, Cowan, Bardhoshi, & Pula, 2009; Wang & Burris, 1997), 

having also been used to document king tides, coastal changes (Akerlof, Covi, & 

Rohring, 2017), and sea level rise (Baldwin & Chandler, 2010; O’Neill & Graham, 

2016), its propagation n would likely be a positive addition for NGO advocacy on 

climate change. These projects have been shown to empower participants, and help to 

identify community priorities (Hergenrather et al., 2009), allowing participants to take 

ownership of the issue. 

Participatory methods are becoming prevalent in the digital landscape as well. 

Through social media, individuals are being encouraged to submit their own images 

of climate change, elevating the role of the individual user as a new and prominent 

actor in climate change communication. User created photos and artwork have been 

found to be central to social movements on Instagram (Cornet, Hall, Cafaro, & Brady, 

2017), and, recent high-profile campaigns around climate imagery have tapped into 

these shifts (see the UNFCCC’s #art4climate and #photo4climate), tapping into a 

wider trend in social media by other organisations (see the UK Department of Energy 

and Climate Change Climate Image Competition, #backclimateaction, National 

Geographic’s #myclimateaction). Participatory methods encourage individuals to 
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create their own climate visuals, and is a promising approach for NGOs to inspire 

deeper, more enduring engagement with campaigns.  

Visual communication at climate negotiations. The UN COP events are 

major drivers of media coverage of climate change (Fletcher, 2016; O’Neill et al., 

2015; Schmidt et al., 2013) and are central to shaping the visual vocabulary of climate 

change (Shaw, Corner, & Clarke, 2017). At these events, governments and NGOs are 

at the forefront of climate communication, and have high visibility, but 

communicators’ understandings about effective imagery tend to be at odds with 

research on effective visual engagement (Segerberg & Bennett, 2011; Wozniak, 

Wessler, & Lück, 2016).  

An analysis of COP16-19 imagery in newspapers across five countries found 

that images of protests, publicity stunts and politicians were key themes (Wessler et 

al., 2016), and interviews of communicators show that government delegations and 

NGOs believe these to be the most effective visuals. Government delegations 

highlighted images of political personnel and political actors (Wozniak et al., 2016), 

while NGOs perceived that the most effective images were of protests and activists, 

and staged installations with symbolic or humorous intent.  

In contrast, research shows that politicians and protesters are seen as ineffective 

and alienating, and produce the least positive reactions from viewers (Chapman et al., 

2016; Leviston et al., 2014; Metag et al., 2016). Further, while some NGOs go to 

lengths to provide staged protests and stunts - and these attract a lot of media attention 

(Wozniak et al., 2016) - in focus groups, people preferred candid, credible photos 

(Chapman et al., 2016). That such a disconnect exists between perspectives of 

campaigners, and what research suggests about public perception is noteworthy, and 

in need of remedy, especially considering these groups dominate the visual framing of 

climate change at COP meetings, and the meetings themselves are key events in the 
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climate calendar. 

Over the years, there appear to be a few changes to the content of images used 

to represent climate change at international negotiations. A comparison of images 

circulating during COP21 and COP22 shows a persistent visual focus on negotiators 

and politicians, and few images of solutions at both events, however, COP22 in 

Marrakech had fewer staged photographs of celebrities and stunts, and more authentic, 

unstaged images of protests (Shaw et al., 2017). This may have been because 

international NGOs had a lower presence at the smaller meeting, but nevertheless 

moves in the direction recommended by research in general, and by the Climate 

Visuals principles in particular.  

The increasing relevance of digital media may prompt further changes. Even 

during COP15, tweets were pivotal in linking audiences to digital-born news sites, 

NGOs, and governments, rivalling and even exceeding the reach of mass media 

(Segerberg & Bennett, 2011). Though the role of social media has not been examined, 

during COP21, digital-born sites played a greater role than ever before (Leon & Erviti, 

2016). The informal style, greater use of interactive media, and participatory 

perspective, such as filming a protest from amid the crowd, rather than beside it (Leon 

& Erviti, 2016), may continue to affect the nature of COP climate imagery. 

Scientific organisations and science communication. Leading scientific 

agencies typically struggle to visualise the human element in climate change, and 

instead tend to emphasise climate change as only an “environmental issue” by focusing 

on impacts to physical environments. There are signs of change in this respect, 

however, with, several leading organisations having produced digital image resources 

for climate change that show various degrees of consistency with recommendations 

from research.  
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One example is NASA’s “Images of Change” gallery (NASA, 2017), which 

shows interactive before and after photographs of various locations around the world 

that have experienced climate change. Presently the images in the gallery are satellite 

photographs, the aerial shots are flat, devoid of depth and in some cases, of realistic 

colours and recognisable features of the landscape. There is still an absence of humans, 

and of images taken from visual angles familiar to the human perspective. While 

before/after contrasts can be an impactful way to communicate effects of climate 

change, the tool passes over opportunities for even greater relatability to lay audiences. 

Similar to this is the Science Photo Library (Science Photo Library, UK, n.d.), 

a “leading source of scientific imagery” online containing a vast bank of photographs 

and images. The photos tagged with “climate change” include everything from 

microscopic to macro-level satellite imagery. Some images are in line with research 

and recommendations. For instance, many photographs show the causes of climate 

change at large scales, with striking scenes of deforestation, erosion, and devastation 

from mines. On the other hand, there are still few images showing humans, and 

countless symbolic or abstract conceptual graphics, such as an Earth wearing a 

stethoscope, or trees under a glass cloche as though they were a cooked meal (Science 

Photo Library, UK, n.d.).  

A pivotal challenge for communicators is to move climate change from a 

scientific reality to a “social reality”, from an issue of science or of technocratic 

politics, to one that touches people's daily lives (Corner & Clarke, 2016; Hoffman, 

2011; Pearson et al., 2016; Rowson, 2013). To this end, recent work has looked at the 

role of meteorologists as communicators of climate change on television (Bloodhart, 

Maibach, Myers, & Zhao, 2015; Maibach et al., 2016; Meldrum, Szymanski, Oches, 

& Thomson Davis, 2012; Woods Placky et al., 2016), tapping into their existing roles 

as messengers of local issues. Witnessing extreme weather drives information-seeking, 
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and so meteorologists have a wide reach. They also tend to be trusted source of 

information on climate change (Maibach et al., 2016). A study in the U.S. found that 

watching weather forecasts related to beliefs that extreme weather was becoming more 

frequent, which in turn related to stronger beliefs and concerns about climate change 

(Bloodhart et al., 2015). This effect was strongest for those who considered 

meteorologists trusted messengers, and who identified as politically conservative or 

moderate.  

Based on this work, the Climate Matters project provided weathercasters at a 

digital broadcast centre in South Carolina with training in climate science, and 

localised visuals about changing weather and other climate impacts (Maibach et al., 

2016). The project used animations, charts and graphs to convey climate science and 

changing weather patterns. Despite suggestions that scientific graphs and charts have 

limited utility, science knowledge increased among viewers compared to viewers of a 

competing station (Maibach et al., 2016; Woods Placky et al., 2016). A separate study 

found broad agreement among meteorologists from 36 stations in the U.S. that 

personally relevant and emotion-eliciting images were critical (Meldrum et al., 2012). 

Projects such as this can shift climate communication into the day-to-day, and 

showcase “real people” helping to link climate change to local experiences. Such 

efforts have the potential to promote deeper engagement with climate change.  

Current state of affairs. At present, many spheres of practice visualise climate 

change in ways that diverge from research recommendations. Leading scientific 

bodies, and dominant voices in international negotiations continue to promote distant 

images of climate change, missing the human element. But there are also promising 

areas, particularly in participatory methods, and the presence of more authentic voices 

in new media journalism, and on social media platforms such as Instagram. These 

projects may encourage deeper engagement by asking people to tell their own accounts 



 

Chapter 6: Climate change imagery 183 

of climate change, and engaging with people on a day-to-day level. At a grander scale, 

these images contribute to an accumulation of new visual stories about “real people”, 

that, owing to the global nature of digital media, simultaneously communicates local 

and distant experiences of climate change. While the legacy of “polar bear” imagery 

still remains, campaigns that tell new stories, show new images of climate change - 

including those that allow the public a greater role in the telling, can begin to alter the 

image of climate change in the public imagination. 

Gaps and Future Directions 

The pivotal role of visual imagery in promoting effective climate change 

communication strategies raises fundamental questions about how researchers and 

practitioners should progress. The study of visual imagery in climate change 

communications is an inherently difficult pursuit, as the diversity of imagery is vast 

and the mediums utilised are continuously evolving. For this reason, continued 

analyses of the use of imagery across different mediums, particularly digital and social 

media, is crucial.  

Moving research on climate imagery “out of the lab” is of utmost importance 

(Kahan & Carpenter, 2017). Ecological validity is fundamental for climate change 

communication, because the reduction of imagery elements to tightly controlled 

contexts is either not feasible or would reduce the capacity to make any generalisable 

inferences beyond the specific images used. However, without carefully conducted 

experimentation, making precise inferences about certain aspects of imagery becomes 

extremely difficult. This is one of the inherent tensions in the study of climate change 

imagery: ecological validity is essential for the value of the research, yet difficult to 

obtain while still making valid scientific inferences that can generalise. Researchers 

should therefore pursue lines of investigation that align first and foremost with the 
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needs of practitioners, accompanied subsequently by fine-tuned experimental research 

to address essential questions that arise. For example, an emerging question in visual 

climate change research is balancing the apparent trade-off between salience and 

efficacy. That is, images which seem most capable of increasing the salience of climate 

change are not always those that promote a sense of self-efficacy (and vice versa) (Hart 

& Feldman, 2016; O’Neill et al., 2013). Experimental approaches that attempt to 

unpack the underlying aspects of images that promote this tension as well as help 

identify solutions to these problems would be especially valuable. 

As more and more climate images abound in social media, there is potential to 

explore paradigms that may mimic, at least to some degree, the way visual information 

is received and propagated through social systems. For example, large-scale social 

media projects testing how different types of images are shared and discussed may be 

particularly informative. Where possible, researchers might also consider trying to 

partner with advocacy or communications organisations to test whether utilising 

different forms of climate change imagery in their donor appeals/advocacy messages 

promote more or less engagement.  

Investigate broader themes of importance to climate change 

communications. In addition to addressing issues specific to the visual 

communication of climate change, future work can and should contribute to answering 

broader questions regarding effective climate change communication more generally. 

As journalists, issue advocates, policymakers and others continue to search for more 

effective ways to communicate climate change, the number of questions regarding 

which factors are important and which are not, continue to grow. 

 One prominent and unresolved question revolves around the role of 

psychological distance in motivating or inhibiting public engagement with climate 

change. Despite significant efforts to understand the relationship between various 
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dimensions of psychological distance and climate change engagement (e.g., 

highlighting local vs. global or near-term vs. long-term impacts)—including numerous 

empirical and conceptual papers on the topic (Brügger et al., 2015; McDonald et al., 

2015; Rabinovich et al., 2009; Spence et al., 2012; Uzzell, 2000)—the conditions 

under which distance matters (and in what ways and for whom) remain largely 

unknown. Work on climate imagery has an important and unique role to play in 

bringing clarity to this critical question, given how clearly different dimensions of 

distance can be portrayed visually; what’s more, recent visuals-based work has already 

revealed nuances regarding this topic (e.g., individual differences in preferences for 

images of local vs. distant impacts of climate change (Chapman et al., 2016). 

 Climate communicators have also raised questions about the efficacy of 

borrowing techniques from other areas of communication, including the use of classic 

storytelling forms such as comedy, drama and tragedy (Cameron, Hodge, & Salazar, 

2012; Fløttum & Gjerstad, 2016). And relatedly, imagery researchers have a critical 

role in helping bring some clarity (or perhaps more nuance and complexity) to the 

ongoing debate surrounding the role of emotion in climate change engagement 

(Chapman, Lickel & Markowitz, in press). Although past work suggests that imagery 

has a key role in inducing various emotional reactions in audiences (Chapman et al., 

2016), additional research is needed to tease out various dimensions of these effects. 

For example, to what extent is the relative effectiveness of any given image attributable 

to the specific emotional responses it engenders? 

 Finally, there remain critically understudied questions around the impacts that 

various types of communications efforts, including the use of images, have on different 

audiences. Although it seems likely that, for example, political liberals and 

conservatives or climate sceptics and non-sceptics will respond in divergent ways to 

the same image, it remains largely unknown to what extent this is the case. Further, 
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the vast majority of work on climate communication and imagery has been conducted 

in Anglophone and European countries, leaving vast gaps in knowledge concerning 

how people in other parts of the world receive, consume, and produce climate imagery. 

Additional work is needed to begin systematically identifying both the key features of 

images, and key individual, group, national, and cultural differences that moderate 

responses to images of climate change. 

Conclusion 

The increasingly image-focused digital landscape signals that images of 

climate change have a pivotal role in public engagement, both now, and in future. In 

this paper, we have summarised key changes in the media landscape, and noted how 

this has altered the availability and consumption of climate change imagery, as well as 

considering evidence from public perceptions research about how people respond to 

these images.  

A comparison of empirically-derived research findings with practitioner 

strategies (in Section 3) showed that there are still opportunities for greater alignment 

between research and practice: the absence of human stories is a persistent feature. 

However, new – often digital - initiatives that tell new stories, and inspire new images 

of climate change, are beginning to alter the issue in the public imagination.  

For the study of visual climate change communication to advance, key 

theoretical and methodological challenges need to be addressed. There is no one-size-

fits-all approach because different goals and different audiences will require different 

strategies. Researchers should work with practitioners to identify the most relevant 

questions for communication practice, and researchers should increase their focus on 

the study of outcomes most relevant to this practice. 
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Finally, although a single visual image at a single moment in time is unlikely 

to have a profound impact on any given individual, the daily flow and repetition of 

images creates a powerful visual narrative that shapes public perceptions of climate 

change. A better understanding of public engagement with climate imagery - and a 

better alignment between research and practice in terms of communication in the visual 

medium - is therefore a pressing priority for scholars and practitioners in a dynamic 

digital environment where visual imagery plays an increasingly prominent role.   
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Epilogue 

This chapter has summarised the known literature on images of climate change, 

and how they are perceived by the general public. While the focus is on imagery, the 

chapter speaks more broadly to climate communication, and the ways in which people 

are articulating climate change.   

What I argue is that the same process by which climate change has come to be 

constructed as distant may also be the one that allows it to be reconstructed as 

psychologically close, by making the issue part of everyday life. This may be 

happening in a number of ways already: 

The tone and style of media discourse on the topic is becoming more informal 

and personal. The digitalisation of news media and the convolution of news media and 

social media is leading to more informal and “first-person” perspectives in framing 

and storytelling. Moreover, there is a rise in more tailored and intimate technologies, 

such as personalised visualisations and virtual reality media. These changes mean that 

the methods of communicating climate change are becoming more engaging and 

relevant to audiences.  

New media is also constantly seeking new perspectives and angles, new ways 

to tell a story about climate change (Painter, 2016). As a result, some campaigns are 

emphasising different objects of care (e.g., Fondo Accion, an NGO in Colombia that 

tailors climate campaigns to the identities and values of locals), or connections 

between climate change and the everyday (e.g. the work of meteorologists as climate 

communicators). The search for new climate stories helps to move the discussion 

beyond the rhetorical language-based debate about probability and uncertainty, and 

whether climate change is happening or not, and in doing so is perhaps change the 

social representation of climate change in people’s minds.  
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 There is also a growing trend towards audience-driven construction of climate 

change, which blurs boundaries between “climate communicators” and “individuals”. 

The distinction between “media” and “individuals is eroding (news derived from social 

media, news being accessed via social media, alongside “news” about one’s friends 

and family). This is exacerbated by environmental action campaigns from traditional 

climate communication actors (NGOs and science organisations) that encourage 

individuals to participate in a campaign on Instagram or Twitter.  

 These methods of participatory action make the individual into their own 

climate communicator. By involving individuals personally via social media, these 

campaigns allow and encourage individuals to create and share their own experience 

of the issue. Not only does this literally reduce the social distance between ordinary 

people and those who communicate about climate change, it may generate a sense of 

ownership of climate change among those who participate. 

Figure 16 maps the various actors and sources of climate messages according to 

formality and focus. The top-right quadrant represents established ways of discussing 

climate change (in traditional media, such as television, newspapers, and so on), 

whereas the bottom-right quadrant shows the more informal, experience-focused 

communication that characterises everyday life. The overview in this chapter suggests 

that climate change communication is expanding towards the latter. 
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Figure 16. Communicators and medium of climate messaging according to how formal 

and how information or experience-focused messages are. The literature suggests an 

expansion of communication away from formal information-focused content towards 

more informal, experience-focused content. 
 



 

Chapter 7: General discussion 191 

 



 

Chapter 7: General discussion 192 

Chapter 7: General Discussion 
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Summary of Empirical Findings 

The aim of this thesis was to explore whether psychological distance can elicit 

greater personal engagement with climate change, and if so, how best to do so. The 

empirical chapters addressed three further questions, which I will address in turn, 

discussing in brief the main findings. 

1) Can “psychological distance” (as outlined by construal level theory) 

contribute to a greater understanding of personal engagement with climate 

change? 

2) How can we develop the concept of psychological distance to better reflect 

emotional and cognitive motivations? 

3) With an eye on society’s construction of climate change as a “distant” 

issue, how is the communication of climate change contributing to, or 

changing this construction?  

The section below discusses the overall findings, and wider implications of this 

thesis. I will then tie together empirical and theoretical development of psychological 

distance with recommendations for future climate communication research and 

practise. 

Beyond Construal Level Theory 

The CLT account of psychological distance is the dominant approach to 

psychological distance, and states that the greater the perceived distance between the 

self and climate change, the more abstract the issue is seen to be. Perceptions of when, 

where, to whom and whether climate change is happening play a role in one’s 

likelihood to act on climate change.   
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Results from two correlational studies and one large-scale experiment showed 

that psychological closeness to climate change predicted more engagement in pro-

environmental behaviours, explaining variance in individual-level pro-environmental 

intentions, policy support (Study 1, 2, 3). However, construal level measures were 

inconsistent predictors of pro-environmental actions. The CLT proposition that 

concrete and abstract construals shape perceived psychological distance from climate 

change was not supported. I found evidence that both abstract and concrete construals 

varyingly predicted policy choice, individual donation and consumption behaviour, 

and behavioural intentions.  

A crucial point is that manipulations of both psychological distance and 

construal level failed to produce increases in pro-environmental action (Study 3). The 

inability to affect psychological distance and construal level through experimental 

manipulations suggests that these constructs are difficult to shift. This is consistent 

with a growing body of work that has shown through multiple methods that 

manipulating psychological distance and construal level often produces complicated 

effects, or no effects on pro-environmental action (Brugger & Pidgeon; Brugger 2015; 

Mcdonald et al. 2014; Schuldt et al 2017).   

The findings of the first three studies echo the wider literature that has emerged 

since the outset of this thesis, that increasingly point to the same conclusion: while 

psychological distance and construal level have been shown to co-relate in relatively 

low-level contexts (judgments at the perceptual and descriptive level), this is not 

necessarily the case in the context of climate change. CLT is an established and useful 

theory for psychological science, but it has been developed for the most part on content 

that is relatively low-level, and therefore elicit low-level cognitions. In the context of 

climate change, an issue that is multifaceted and complex, and which elicits a myriad 

of assumptions, thoughts and emotions in different groups of people, the theory is 
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limited in its utility particularly when it comes to practical questions such as how to 

reduce psychological distance (Schuldt et al., 2017; Manning et al., 2018). A CLT 

approach can only take us so far, and it does not help to advance our understanding of 

how to make climate change feel closer to the public. 

Objects of Care 

To know that psychological distance from climate change predicts pro-

environmental behaviour is of little consequence unless we know how to reduce 

psychological distance. Studies 1, 2 and 3 showed that while perceptions of 

psychological distance from the physical impacts of climate change (geographic, 

social, temporal and hypothetical distance) explained variance in pro-environmental 

actions, manipulations of perceived physical proximity from climate change did not 

affect behaviour. 

Studies 4 and 5 shifted the focus onto the possible underlying features of 

psychological closeness, contributing to the literature on the communication of climate 

change by showing that a sense of closeness extends beyond the physical impacts of 

climate change.  

Central to this argument is the idea that caring about climate change is not about 

climate change itself, but about the things that it will harm or take away from us. The 

CLT approach to reduce psychological distance assumes that the “self” and those 

people and places near to it are the only things that people care about, and this captures 

only one reason for engaging with climate change. In Studies 4 and 5 I showed that a 

much more varied list of “objects of care” were linked to strong negative emotional 

responses to climate change, and that these emotional responses to climate change 

predict climate action.  
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Study 4 showed that a select sample of people who could be defined as being 

“close to climate change”, both occupationally and psychologically (climate scientists 

volunteering for a climate communication project) reported more positive and more 

negative emotions about climate change, than did a sample of students. An analysis 

showed that scientists mentioned many threatened factors that could be regarded as 

“objects of care” (future generations, the planet, nature). Closeness to these entities – 

future generations as children, and the planet as a friend or nurturing force – appears 

paired with the emotional closeness to climate change as an issue. These conclusions 

are in harmony with the findings of other qualitative studies that delve into emotional 

responses to climate change (Byg & Salick, 2009; Lefsrud & Meyer, 2012; Norgaard, 

2006). 

Study 5 sampled a wider Australian population and showed that groups that 

expressed more intense emotions, particularly anger, shame, and guilt, also tended to 

spontaneously mention many more “objects of care” as reasons for acting on climate 

change than other participants. Not only that, this pattern of emotional responses to 

climate change explained differences in support for climate policies. The emotion 

profile most resembling that of climate scientists was linked to the greatest support for 

climate policies and environmental budget allocation.  

This section of the thesis advances the theoretical and empirical understanding 

of “caring about climate change”, joining the dots between an individual’s actions, 

emotions, and motivational reasons for feeling close to climate change. Appealing to 

“objects of care” may bridge the psychological distance between the self and climate 

change by making the issue of climate change seem more personally relevant, evoking 

stronger emotions, and prompting action.  
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Drawing on the approaches of Field Theory (Lewin, 1951) and the appraisal-

theoretical view of emotions and risk perception (Böhm & Pfister, 2000; Zeelenberg, 

Nelissen, Breugelmans, & Pieters, 2008). Studies 4 and 5 show that emotions and 

actions may arise from evaluations of valued objects. While the specific “objects of 

care” may differ for different people, the emotional responses arising from perceived 

threat are similar, and predict support for climate action in similar ways. For this 

reason, we should be careful not to treat  emotions as the only cause of the behaviour; 

it may be that emotions are a proximal cause of behaviour, but they themselves are 

responses to a more distal cause (threats to objects of care). The finding that those who 

care experience not just a single key emotion, but rather a pattern of emotional 

responses to climate change also moves the field towards a more realistic and finely-

tuned approach towards understanding emotions and climate change. 

A related finding that emerged was how participants referred to themselves 

when writing about climate change. Some participants referred to their own self-

identities when discussing climate change, and these were linked to statements about 

their responsibility to act. The way in which identities were expressed suggests that 

for each individual, it is possible to engage with climate change in many ways, and 

that making one identity salient may bring attention to different objects of care. This 

is important. Aside from discussions about partisan divides on climate change, there 

is a relative absence of “social identities” in the discourse around climate change 

(Crompton & Kasser, 2009). Literature in the area (see Fielding, Hornsey, & Swim, 

2014) points to the opportunity to personalise climate change communication by 

connecting the issue to people’s identities, and the findings in this thesis suggest that 

this may be particularly effective when highlighting personal reasons to be involved 

in climate action.   
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Representations of Climate Change in Society  

While I have taken an individualistic approach in the previous chapters, climate 

change is undeniably a social phenomenon. Individuals use their social context to infer 

what climate change is, what it means for them, and their role in acting (or not acting) 

to address climate change. One of the main contributions to perceptions of 

psychological distance from climate change has been the social construction of the 

issue, and the way it has been represented at a societal level.  

Climate change may not yet be seen as an issue that permeates the everyday. 

Due to the way in which climate change is discussed and portrayed in mainstream 

media – as an issue for scientific and political debate – there may be a disconnection 

for the general public, who see climate change as a “problem for scientists and 

politicians”, rather than a problem for all humans to address. What I show in Chapter 

6 is how climate change communication is changing, and how these changes may also 

be reconstructing the issue as psychologically close, by making it part of everyday life. 

One major trend in the way climate change is being portrayed is the expansion 

of informal communication styles (blogs, social media, online magazines, hybrid news 

sites such as Buzzfeed), often told from a first-person perspective, and with a focus on 

sharing “experiences” rather than “information”. With concepts such as distance and 

abstractness in mind, these are more intimate forms of communication. Hence, the 

methods of representing climate change may be becoming more engaging and relevant 

to audiences. 

The people who are talking about climate change are also changing. While 

media, politics and large-scale climate change events such as the Conference of Parties 

and the IPCC report are still dominant, there are greater opportunities for individuals 

to shape the discourse around climate change. Through social media, news about 
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climate change might come up on a private user’s Twitter or Facebook because of the 

actions of a friend, expanding the discourse to one that is more participatory and 

personal.  

Lastly, with more voices in climate communication, as well as more informal 

and experience-focused messages, there is an expansion of topics associated with 

climate change. These changes may be linking climate change to more and more 

objects of care, at both local and global scales.  

Importantly, the analysis in Chapter 6 is about much more than just “images of 

climate change”. It is about the collective ways in which people talk and think about 

climate change. Studies have shown that the visual, rather than textual content tends 

to be more readily accessible to audiences when talking about climate change (Smith 

& Joffe, 2013), and the influence of imagery has been shown to be more affective and 

motivational than textual messages. Affective imagery of climate change allow us to 

be able to tangibly talk about and envision climate change, and the potential to utilise 

these images is a powerful opportunity.  

Theoretical Implications 

There are several important theoretical implications for the understanding of 

psychological distance from climate change. As discussed in Chapter 3, psychological 

distance from climate change is distinct from construal level. The stable relationship 

demonstrated on simple low-level cognitions appears to break down when it comes to 

this more complex issue. Further, to operationalise psychological distance by asking 

“how close or distant do you feel from climate change?” provides very little 

explanatory power, and does not help to understand why people feel distant from or 

close to the issue, or how to change perceptions of distance.  

In this thesis I have developed the concept of “psychological distance” from 

climate change theoretically to encompass one’s emotional responses. While the link 
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between psychological closeness and emotional intensity has been made by many 

researchers in the field (Brügger, 2013; Van Boven, Kane, McGraw, & Dale, 2010; 

Williams, Stein, & Galguera, 2014), in this thesis I have shown that emotions about 

climate change arise when objects that are seen as self-relevant (objects of care) are 

perceived to be affected by the issue. In addition, while previous work has identified a 

few discrete emotions (fear, worry; Brügger, 2013), in this thesis I showed that often 

people feel many emotions at once, and that a pattern of emotions distinguishes those 

more inclined to act on climate change. For instance, one may be simultaneously 

fearful about impacts and hopeful for a better future, or simultaneously angry and 

ashamed of inaction. This extends previous theoretical work on emotions and climate 

change (including the appraisal theoretical approach), and future work should develop 

a more refined understanding of how these emotions interact to relate to action 

tendencies.  

One of the key developments in this thesis has been to show that construal level 

assumes an overly egocentric view of psychological distance, and one can feel 

psychologically close to something that affects one’s valued objects. Another way of 

seeing this is the “expansion of the self” to encompass one’s objects of care.  

A similar concept has been described as moral expansiveness (Crimston, Bain, 

Hornsey, & Bastian, 2016), a term used to refer to the breadth of one’s moral concern 

for other entities. The theory suggests an inner circle of moral concern, and “care” 

decreases as one approaches the fringes of the circle. Crimston et al. showed that 

people tend to place entities in a consistent order according to how close or distal they 

are to the self (from family and friends, to the valued in-group at the nearest point, to 

low-sentient animals and villains at the furthest point), and these judgments predict 

willingness to sacrifice oneself for these entities and collective action. While moral 
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expansiveness does not include non-figurative objects of care, such as core values such 

as freedom or equality, the idea is comparable.  

However, the theoretical development of psychological distance takes the ideas 

expressed in moral expansiveness a step further. Using Field Theory and appraisal-

theoretical approaches to environmental risk, I demonstrate that objects of care are a 

crucial part of the framework of psychological distance because they can act as 

connectors between the individual and the issue affecting objects of care. On the basis 

of insights from this thesis, a tentative model of psychological distance may be 

delineated (graphically represented in Figure 17), explaining how objects within our 

sphere of concern can bring new objects into the sphere of concern. 

Moreover, the model explains that there needs to be something to prompt 

action. The Lewinian concept of “systems in tension” explains how psychological 

closeness to climate change might translate into action (Lewin, 1951). The example of 

a climate change activist illustrates a “system in tension”, where one holds strong goals 

towards climate change (to prevent catastrophic global warming), and at the same time 

perceives barriers to action (stagnation in political and economic action to reduce 
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emissions). The conflict between one’s goals and the external environment means that 

for these individuals, there is tension in the field that creates a potential for motion. On 

the other hand, for the lay public and people who do not “care” about climate change, 

there would be no tension because their goals may not clash with the external barriers. 

It could be that emotions about climate change arise from the tension between 

appraising climate change as threatening to objects of care, and without this tension, 

there is no emotion. Consequently, without emotion, there is no propulsion to act. 

Finally, this thesis contributes to the conceptualisation of psychological 

distance from climate change by focusing on origins of psychologically distant 

responses to climate change at a societal level. In this thesis, many respondents showed 

unemotional responses to climate change, and it might be that there was no tension 

between goals and external barriers to climate action, and that the issue is outside of 

their circle of concern. Qualitative responses from the general population and students 

in Chapter 4 (as well as other research in the area; see Moloney et al. (2014)) suggest 

that they are repeating a script or trope from popular rhetoric.  

 
Figure 17. The theoretical model of psychological closeness to climate change developed in 

this thesis. 
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The final contribution to the theoretical understanding of psychologically 

distant responses to climate change is to look at how people may develop internal 

representations of climate change via popular discourse. A social representational 

analysis shows that climate change is not yet constructed as a part of everyday life.  

However, this may be changing due to an unprecedented rise in the number of 

communicators and the number of messages being communicated about climate 

change. The increasingly informal and experience-focused nature of climate change 

communication may be bringing the issue closer to everyday life. As climate change 

becomes a part of everyday life, the public’s understanding of the issue is likely to 

become more concrete, and tangible. Looping back to the tenets of CLT, climate 

change as a concept may become less psychologically distant for the general public. 

When it comes to classifying climate change as an abstract issue, the social 

representations approach is consistent with a construal level account. Climate change 

is largely still seen as “abstract”, and this is evident in the public perceptions literature, 

which shows that many members of the public cannot associate “climate change” with 

a concrete word or image. Climate change is also still seen as “distant”, in that the 

associations that do arise in people’s minds tend to be geographically distant, and 

removed from daily life. These perceptions of distance emerge and are disseminated 

at a societal level, so while shifting distance and abstractness at an individual level was 

ineffective, there is power and weight in a societal level shift.  

Societal level shifts in representations can produce mass change, and it may be 

no different for climate change. Lewin describes what happens when certain actions 

are accepted as mundane, “the situation has been clarified. Countless conflicts, 

whether among factions in the population or within each individual himself, have 

ceased now... Being within this new and definite situation means that certain basic 

goals and necessary actions are “given” …The individual who makes extreme efforts 
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and accepts great risks for worth-while goals does not feel that he is making a 

sacrifice; instead, he merely feels that he is acting naturally” (Lewin, 1948, p. 123). 

Practical Implications 

 The findings presented in this thesis have echoed similar work on increasing 

personal engagement with climate change. To make climate change psychologically 

close, we need to do more than just communicate it in terms of concrete physical 

impacts, or talk about it as being geographically, temporally, or socially close. We 

need to do more than talk about the scientific consensus and certainty of impact.  

 Making climate change psychologically close involves a deeper and broader 

understanding of people’s cares and values. As discussed in Chapter 6, some public 

engagement programs are beginning to highlight climate change consequences, not 

just to the Earth and climate systems, but to human society, and human wellbeing 

(Clayton, Manning, & Hodge, 2014). These may be crucial steps forward. The findings 

of Studies 4 and 5 emphasise that to broaden engagement with climate change, 

communication efforts may benefit from focusing messages on the things that people 

care about, and by appealing to the different self-identities may highlight personal 

links to climate change. Connecting climate change to other psychologically close 

aspects of people’s lives can help to move it beyond a media and politics-based debate 

about the reality and causes of climate change. Such discourse would emphasise that 

climate change is not an isolated problem, but one that is connected to many areas of 

life, human or otherwise. 

 Of equal importance is the need for communication strategies that convey a 

sense of closeness with less reliance on verbal information (e.g., “storms exacerbated 

by climate change will affect your community in 2020/2050”). Such approaches are 

only a step further than climate messages informed by the information-deficit model 
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(Nerlich, Koteyko & Brown, 2010) because they assume that a certain kind of 

information will be sufficient to change attitudes and behaviours about climate change. 

While information, both visual and verbal can promote environmental action in some 

cases (Fielding & Head, 2011; Lorenzoni, Nicholson-Cole, Whitmarsh, 2007), the 

analysis in Chapter 6 shows that the way in which communication is expressed can 

also convey “closeness” (e.g., informal tone and style, personal accounts from other 

ordinary individuals).  

 In this regard, it may be particularly useful to make use of imagery-based 

associations, because they are more emotive and engaging than words, and are an 

important part of internal representations of climate change. Powerful images can 

evoke a sense of personal connection between their subject and viewers, and images 

can concretise an issue such as climate change by helping to show many dimensions 

of an intangible topic (Manzo, 2012; Nurmis, 2016; Yusoff & Gabrys, 2011). 

Limitations and Challenges for the Future 

In this thesis I have presented a picture of how psychological distance from 

climate change might be overcome, through building connections between climate 

change and objects of care, with the use of increasingly informal, intimate methods of 

communication, and an expansion of social involvement from the general public. 

However, while these arguments have been supported through correlational evidence 

and analysis, it has been beyond the scope of the thesis to study these elements 

experimentally.  

The hypothesis about connecting objects of care to climate change can be tested 

by systematically sampling various interest-groups (e.g., a parents group or a 

conservative neighbourhood) or through in-depth interviews. From there, we can begin 

to find structures and patterns in objects of care, to understand how different people 
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perceive the threat of climate change, and how to communicate the issue meaningfully 

to a range of audiences. 

Although some elements of the recommendations in Chapter 6 have been 

looked at in experiments (first-person perspective, Pahl & Bauer, 2011; Swim & 

Bloodhart, 2014, images vs. text; Amit, Wakslak, & Trope, 2012; Rim et al., 2014), it 

is an open question whether these methods in isolation appropriately mimic the effect 

of making use of more intimate methods of communication at a societal level. To 

extend the advancements made in this thesis, further research could study the changing 

social representations of climate change longitudinally. One such program of research 

may begin with an analysis of digital conversations about climate change over time, 

perhaps on Twitter or Reddit, followed by a more substantiated investigation of the 

themes that arise in in-depth interviews or focus groups.  

It should be noted that while the increasing impact of social media may bring 

climate change closer for some, it may also provide increased opportunity for 

misinformation and disinformation. The informal and widespread dissemination of 

information through social media may foster representations of climate change that are 

counter-productive for climate action. Some work has been done in this area (e.g., echo 

chambers; Williams, McMurray, Kurz & Lambert, 2015), and future work should 

continue to do so, particularly with an eye to how people’s objects of care may 

predispose them to seek out or be targeted for false information about climate change. 

A practical challenge may be implementing insights for climate 

communication at scale. It is a balancing act between the need to account for the 

myriad of possible values and cares held by different individuals, while maintaining a 

practical eye to societal level climate communication – a simultaneously broader and 

deeper communication strategy.  

In this respect, the social environment is a powerful and often underestimated 
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influence on individual behaviour. Social psychological and sociological approaches 

have looked at how factors such as group identity, group norms, one’s social 

connections, and the actions of socially relevant others affect both individual and 

collective environmental behaviour (Fielding & Hornsey, 2016; Graziano & 

Gillingham, 2014; Itkonen, 2015; van Zomeren, Postmes, & Spears, 2008). This 

literature has demonstrated psychologically close factors such as identity and 

friendship shape the behaviour of those involved. This literature also speaks to the role 

that “close” others can play in bringing climate change closer. Not only is this a 

valuable avenue for research and practise, it is an opportunity to explore other aspects 

of psychological closeness. 

Concluding Remarks 

Climate change is a complex issue that needs to be understood from many 

perspectives, from that of individual motivations and actions, to the way it is being 

discussed and portrayed in society. In this thesis I have presented a model describing 

why some people feel distant from climate change, and why some people feel close, 

and how perceptions of distance might be shifted. For some, climate change may not 

be an important part of their internal world; it is not something about which they care, 

and therefore any line of questioning that asks how distantly or how close they perceive 

climate change to be does not help us understand the situation any further. But 

everyone cares about something. A plausible way forward is to make clear the 

connections between climate change and the consequences for people’s objects of care. 

There is no single way to make climate change a psychologically close issue for 

everyone, but we can work towards expanding the portrayal of climate change at a 

societal level. For climate change to be connected to the lives of ordinary people, the 

issue needs to be embedded meaningfully in everyday communication, with concrete 
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representations that convey a sense of closeness to the issue. I cannot claim that the 

approaches I have taken to study psychological distance from climate change describe 

a complete picture of the phenomenon, but I hope that they are a step in the right 

direction.  
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“By following this train of thought, we arrive at a simple yet potentially 

revolutionary understanding: Getting people to care about a changing 

climate doesn’t require adopting “new” values. Gone is the burden of 

inspiring people to “care” about deforestation and melting ice caps. No 

need to teach them to hug a tree, respect a polar bear (hugging not 

advisable), or throw themselves into land conservation. Most remarkably, 

the implication of this new perspective is that imparting urgency and 

concern is just a matter of showing people how to connect the dots among 

the issues they already care about, and how those issues are affected by — 

and in many cases are threatened by — a changing climate. I’ve seen it 

work. I’ve watched people’s attitudes change, going from flat denial of 

global warming to jumping into the fight to prepare for it or even stop it. 

I’ve seen farmers talk about why they prefer wind turbines to oil pump 

jacks. Water planners who work for an organization that doesn’t officially 

acknowledge climate change have asked me for future projections. And all 

this has happened in the most unlikely of places — the place I call home.”  

– Katherine Hayhoe, 2017 

Climate Scientist 
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PD1: Principal Components Analysis 
 

Table A1 shows component loadings and PCA statistics for the PD1 scale 

across the first two studies. Loadings are largely consistent between the two studies, 

and items tend to load on a single component.  

 
Table A1 
Unrotated Principal Components Analysis for PD1. 

  Study 1 Study 2 

  1 2 1 2 

GEO1 
I feel geographically far from the effects of climate 
change 0.79 0.37 0.76 

-
0.26 

GEO2 
Serious effects of climate change will mostly occur in 
areas far away from here 0.66 0.59 0.62 

-
0.53 

GEO3 (-)My local area will be affected by climate change 0.78 -0.11 0.79 0.21 

GEO4 
(-)Climate change will have consequences for every 
region, including where I live 0.77 -0.31 0.73 0.31 

SOC1 
I don’t see myself as someone who will be affected 
by climate change 0.85 0.10 0.63 

-
0.25 

SOC2 
Serious effects of climate change will mostly affect 
people who are distant from me 0.54 0.69 0.75 0.28 

SOC3 
My family and I will be safe from the effects of 
climate change 0.79 0.15 0.66 0.32 

SOC4 I can identify with victims of climate related disasters 0.53 -0.12 0.80 
-

0.16 

TEMP1 (-)Climate change is happening now 0.80 -0.27 0.65 0.36 

TEMP2 
Reverse.-We will see the serious effects of climate 
change in my lifetime 0.66 0.06 0.69 0.32 

TEMP3 
If climate change is to happen, it will happen in the 
remote future 0.82 -0.29 0.82 

-
0.11 

TEMPSOC 
Reverse -The region where I live is already 
experiencing serious effects of climate change 0.86 0.02 0.79 

-
0.14 

TEMPGEO 
Climate change will not change my life, or my 
family’s lives anytime soon 0.72 -0.07 0.79 

-
0.21 

HYP1 
(-)Climate change is virtually certain to affect the 
world 0.72 -0.43 0.80 

-
0.16 

HYP2 
(-)It is almost certain that climate change will change 
my life for the worse 0.82 -0.25 0.64 

-
0.52 

HYP3 
It is extremely unlikely that climate change will affect 
me 0.89 0.02 0.43 0.46 

HYPGEO 
My local area is very unlikely to be affected by 
climate change 0.78 0.04 0.81 

-
0.15 

HYPSOC 
It is virtually certain that my family will be safe from 
the effects of climate change 0.82 0.06 0.67 0.43 

Variance explained per component   51.54 9.9 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 

 
0.94 

Bartlett's 
Test of 
Sphericity 

Approx. Chi-Square 
 

2529.63 

df 
 

153.00 

Sig. 
 

0.00 
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PD2: Principal Components Analysis 

 

Results for the PCAs for PD2 in both Study 1 and 2 are shown in Table A2. 

The loadings for components is similar between studies, with social and spatial 

distance loading together, temporal and hypothetical distance loading together, and 

spatial in between. The relationship is depicted in Figure A1.  

 

Table A2 
Varimax Rotated Component Matrix for PD2. 

 

Study 1 Study 2 
1 2 1 2 

Social (close) 0.83 0.12 0.82 0.10 
Social (similar) 0.81 0.05 0.78 0.09 
Spatial 0.65 0.50 0.78 0.26 
Temporal 0.22 0.88 0.34 0.80 
Hypothetical 0.05 0.88 0.02 0.90 

Variance explained by components 50.46 22.23 48.85 21.37 
Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 0.69 0.70 
Bartlett's Test of Sphericity Approx. Chi-Square 303.60 253.81 

df 10 10 
Sig. <0.001 <0.001 

 

Figure A1. Dimensions of PD2 in rotated space (Study 1).  
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PD2: Estimated reliability 

As discussed in the manuscript, there is evidence to suggest that the PD1 scale 

is slightly superior to PD2, but length of scale is an important factor. The PD2 scale 

contains only 5 items, whereas the PD1 scale contains 18. Using the Spearman-Brown 

prophecy formula, the estimated reliability of PD2 was calculated at 0.92, almost 

equivalent to the standardized alpha of PD1. The attenuation formula (Murphy & 

Davidshofer, 1997) was used to calculate correlations with the Spearman-Brown 

adjusted reliability. As shown in Table A3, when the internal consistency of PD2 is 

adjusted, both PD scales have similar correlations with key variables.  

 

     

Table A3 

 Correlations for PD2 (with correction for attenuation).  

Variables PD2 PD1 

PD2 1  

PD1 0.821 1 

Scepticism 0.700 0.791 

Ductile -0.646 -0.678 

Elastic 0.669 0.684 

Pro-environmental behaviour -0.452 -0.504 
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Response Category Width: Scale 

 The RCW measures concrete and abstract construal. Items are adapted from 

Pettigrew (1958) Category Width Estimation Questions. Items are scored 0, 1, or 2, 

scores increasing with distance from the mean. 

 
Environmental items (Environmental construal) 
 

1. According to the Bureau of Meteorology, in the last 20 years, Perth city has 
received an average rainfall of 736 millimetres annually. What do you think 
is: 
 
a) The greatest amount of rain that Perth city received in a single year during 

this time? 
i) 905 mm  ii) 2103 mm   iii) 793 mm iv) 

1224 mm 
b) The smallest amount of rain that Perth city received in a single year during 

this time?  
i) 466 mm  ii) 105 mm  iii) 710 mm iv) 

385 mm 
 

2. In the month of July, Perth city received an average of 386 minutes of 
sunlight. What do you think is: 

 
a) The greatest amount of sunlight received in one day? 

i) 558 mins ii) 740 mins iii) 412 mins iv) 
657 mins 

b) The smallest amount of sunlight received in one day? 
i) 0 mins  ii) 30 mins iii) 240 mins iv) 

301 mins 
 

3. It is estimated that land area needed to support an average Australian lifestyle 
is 6.6 global hectares. This is equal to 66 000 square metres of land. What do 
you think is: 

 
a) The amount of land area needed to support the most resource-consuming 
Australian lifestyle? 

i) 70 000 m2 ii) 106 000 m2  ii) 290 000 
m2 iv) 540 000 m2 

b) The amount of land area needed to support the least resource-consuming 
Australian lifestyle? 

i) 50 000 m2  ii) 26 000 m2  ii) 2 000 m2
 iv) 8 000 m2 

 
4. In 2013, an average of 24 900 solar panel systems were installed per state or 

territory in Australia. What do you think is: 
 

a) The highest number of solar panel systems installed in any Australian state 
or territory? 
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i) 70 900  ii) 102 200  iii) 43 000 iv) 
31 200 

b) The lowest number of solar panel systems installed in any Australian state 
or territory? 

i) 1 020  ii) 19 400 iii) 315  iv) 
12 700 

 
5. Between 1971 and 2009, the average yearly rate of ice loss from glaciers 

around the world was 226 gigatonnes (Gt = 226 billion tonnes of ice per 
year). What do you think was:  

 
a) The greatest rate of ice loss in any single year? 

i) 287 Gt ii) 360 Gt iii) 451 Gt iv) 588 Gt 
b) The lowest rate of ice loss in any single year? 

i) 52 Gt ii) 91 Gt iii) 133 Gt iv) 205 Gt 
 

 
6. According to a study of 100 households, the average shower taken consumes 

62 litres of water. What do you think is: 
 

a) The most amount of water consumed in a single shower? 
i) 71 litres ii) 145 litres iii) 190 litres  iv) 232 litres 

b) The least amount of water consumed in a single shower? 
i) 2 litres ii) 18 litres iii) 35 litres iv) 52 litres 

 
Original Pettigrew Items (General construal) 
 

7. It is estimated that the average width of windows is 86 centimetres. What do 
you think is: 

 
a) The width of the widest window? 

i) 3 460 cm ii) 121 cm iii) 860 cm iv) 
205 cm 

b) The width of the narrowest window? 
ii) 8 cm  ii) 27 cm iii) 45 cm iv) 

2.5 cm 
 

8. The average muzzle-to-tail length of a sample of 1000 German Shepherd 
dogs is 104 cm. What do you think 

 
a) Is the length of the longest dog in the sample? 

i) 153cm  ii) 112 cm iii) 121 cm iv) 
137 cm 

b) Is the length of the shortest dog in the sample?  
ii) 87 cm  ii) 50 cm iii) 72 cm iv) 

93 cm 
 

9. Ornithologists tell us that the best guess of the average speed of a bird in 
flight is about 27 km per hour. What do you think is: 

 
a) The speed in flight of the fastest bird? 
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i) 40km/h  ii) 54km/h iii) 117km/h iv) 
170 km/h 

b) The speed in flight of the slowest bird?  
i) 19km/h  ii) 16km/h  iii) 8km/h iv) 

3km/  
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Response Category Width: Principal Components Analysis 

Results from the Varimax rotated PCA for the RCW scale in Study 1 are shown 

in Table A4. While there were several distinct components, environmental items 

tended to load on different components than general items. Grey rows indicate 

environmental items.  

 
Table A4.  
Varimax Rotated Component Matrix for RCW scale. 

 
Components 

Enviro General Enviro Enviro Enviro General  

E 
The greatest amount of rain that Perth city 
received in a single year during this time? 

0.21 0.08 0.56 0.33 0.05 -0.12 
 

E 
The smallest amount of rain that Perth city 
received in a single year during this time? 

0.56 0.31 0.01 0.09 -0.33 0.04 
 

E 
The greatest amount of sunlight received in 
one day? 

0.21 -0.01 0.31 0.31 0.25 0.24 
 

E 
The smallest amount of sunlight received in 
one day? 

0.60 -0.06 0.05 0.09 0.32 0.09 
 

E 
The most amount of water consumed in a 
single shower? 

0.41 0.08 0.63 0.10 -0.19 0.19 
 

E 
The least amount of water consumed in a 
single shower? 

0.64 0.25 0.18 0.11 0.06 -0.06 

E 
The amount of land area needed to support 
the most resource-consuming lifestyle? 

-0.03 0.20 0.64 0.01 0.12 0.01 

E 

The amount of land area needed to support 
the least resource-consuming Australian 
lifestyle. 

0.60 0.06 0.16 -0.03 0.08 0.20 

 

E 
The highest number of solar panel systems 
installed in any Australian state or territory? 

-0.11 0.22 0.15 0.71 0.07 0.21 
 

E 
The lowest number of solar panel systems 
installed in any Australian state or territory? 

0.49 0.24 -0.09 0.22 0.41 -0.06 
 

E 
The greatest rate of ice loss in any single 
year? 

0.32 -0.07 0.06 0.76 -0.04 -0.09 
 

E 
The lowest rate of ice loss in any single 
year? 

0.15 0.13 0.09 0.01 0.79 0.04 
 

G The width of the widest window? 0.00 0.56 0.24 0.35 0.14 0.23  
G The width of the narrowest window? 0.20 0.64 0.12 0.08 0.00 -0.04  

G 
The length of the longest dog in the 
sample? 

0.06 0.02 0.21 -0.03 0.05 0.85 
 

G 
The length of the shortest dog in the 
sample? 

0.17 0.27 -0.33 0.24 -0.03 0.71 
 

G The speed in flight of the fastest bird? 0.03 0.55 0.32 0.04 -0.05 0.11  
G The speed in flight of the slowest bird? 0.15 0.74 -0.09 -0.08 0.17 0.07  
 Variance explained 22.50 8.01 7.24 6.80 5.90 5.59  
Extraction Method: Principal Component Analysis.  
 Rotation Method: Varimax with Kaiser Normalization.  
a. Rotation converged in 9 iterations.  
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Results from the Varimax rotated PCA for Study 2 are shown in Table A5 

below. A similar trend is shown. 

 
Table A5  
Varimax Rotated Component Matrix for RCW scale (Study 1). 

 
Components 

Enviro General Enviro General General 

E 
The greatest amount of rain that Perth city 
received in a single year during this time? 0.10 0.26 0.61 -0.14 0.00 

E 

The smallest amount of rain that Perth 
city received in a single year during this 
time? 0.54 0.16 -0.01 0.04 0.17 

E 
The greatest amount of sunlight received 
in one day? -0.02 -0.08 0.51 0.14 0.48 

E 
The smallest amount of sunlight received 
in one day? 0.61 -0.08 0.08 0.10 -0.09 

E 
The most amount of water consumed in a 
single shower? 0.38 0.19 0.46 0.26 -0.29 

E 
The least amount of water consumed in a 
single shower? 0.48 0.37 0.10 -0.04 0.26 

E 

The amount of land area needed to 
support the most resource-consuming 
lifestyle? 0.06 0.09 0.72 0.09 0.03 

E 

The amount of land area needed to 
support the least resource-consuming 
Australian lifestyle. 0.57 0.12 0.11 0.14 0.10 

E 

The highest number of solar panel 
systems installed in any Australian state 
or territory? 0.38 0.48 0.22 -0.18 -0.03 

E 

The lowest number of solar panel systems 
installed in any Australian state or 
territory? 0.57 -0.14 0.01 0.06 0.46 

E 
The greatest rate of ice loss in any single 
year? 0.38 0.04 0.39 0.31 -0.11 

E 
The lowest rate of ice loss in any single 
year? 0.19 0.02 -0.16 -0.04 0.75 

G The width of the widest window? 0.04 0.13 0.20 0.77 0.05 
G The width of the narrowest window? 0.21 0.18 -0.14 0.78 0.11 

G 
The length of the longest dog in the 
sample? -0.02 0.75 0.06 0.22 -0.04 

G 
The length of the shortest dog in the 
sample? -0.11 0.58 0.08 0.09 0.45 

G The speed in flight of the fastest bird? 0.18 0.54 0.15 0.21 -0.02 
G The speed in flight of the slowest bird? 0.14 0.24 0.23 0.32 0.48 

 Variance explained 21.20 8.91 7.63 6.89 5.79 
Extraction Method: Principal Component Analysis.  
 Rotation Method: Varimax with Kaiser Normalization. 
a. Rotation converged in 13 iterations. 
E: Environmental items 
G: General items 
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Behavioural Identification Form: Principal Components 
Analysis 

Results for the PCA for the BIF scale in Study 2 are shown in Table A6. These 

resutls can be compared with those of the pilot study (next page), where we initially 

tested this scale with both general and environmental items. The BIF item loadings fell 

on three components, apparently distinguished by the nature of the behaviours 

described, rather than their (lack of) environmental content. For instance, general items 

such as “greeting someone”, “resisting temptation”, loaded on the same component as 

the environmental item “using canvas bags for shopping”, while environmental items 

such as “recycling”, “installing solar panels”, loaded on a separate component, with 

general behaviours such as “measuring a room for carpeting”.  

Table A6. 
Varimax Rotated Component Matrix. 

 

Component 
1 2 3 

G Washing clothes 0.04 0.08 0.01 
G Growing a garden -0.09 0.10 0.21 
G Measuring a room for carpeting 0.70 0.05 0.18 
G Cleaning the house 0.35 0.05 0.07 
G Painting a room 0.17 0.12 -0.11 
G Caring for houseplants 0.09 0.34 0.52 
G Voting 0.19 0.00 0.01 
G Taking a test -0.01 0.19 0.13 
G Greeting someone 0.22 0.68 0.06 
G Resisting temptation -0.06 0.64 0.20 
G Eating -0.04 0.32 -0.07 
G Having a cavity filled 0.24 0.32 0.09 
E Turning off lights in empty rooms 0.30 -0.20 0.27 
E Carpooling 0.10 -0.06 0.73 
E Composting -0.07 0.12 0.30 
E Littering 0.12 0.11 0.51 
E Recycling 0.58 0.11 0.02 
E Buying local products 0.43 0.00 0.06 
E Taking public transport 0.19 0.29 0.50 
E Installing solar panels 0.53 0.28 0.20 
E Using canvas bags for shopping 0.37 0.62 -0.06 
E Using a shower timer 0.18 0.10 0.29 

 Variance explained 18.969 7.505 5.98 
Kaiser-Meyer-Olkin Measure of 
Sampling Adequacy. 0.77 
Bartlett's Test 
of Sphericity Approx. Chi-Square 710.99 

 df 231 

 Sig. <0.001 

Varimax with Kaiser Normalization. Rotation converged in 13 iterations 
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Behavioural Identification Form (Environmental):  
Pilot Study 

Contrary to published research, there was no relationship between construal 

level and psychological distance in the context of climate change and pro-

environmental action. A possible explanation for the lack of relationship may be that 

the conventional measure of construal, namely the BIF, did not contain items 

specifically addressing the construal of climate change, or pro-environmental actions. 

On the other hand, psychological distance items directly addressed the topic. 

Consequently, we conducted a follow-up study to examine the relationship between 

construal and psychological distance using a modified version of the Vallacher and 

Wegner (1989) scale. The objective of the follow-up study was to compare 

psychological distance from climate change, with construal of climate change, 

measured by BIF items that addressed environmental behavioural construal.  

Method 

Participants and design. The sample consisted of 494 first year psychology 

students (282 female), who opted to complete a survey as part of their psychology 

unit. The average age of participants was 20 years (range = 18-42).  

Materials and procedure. Participants were given a paper-based survey that 

included two questionnaires: a psychological distance scale, and a construal level 

scale. A short form psychological distance scale was constructed from the 7 highest 

loading items from the PD1 psychological distance scale, shown in the Principal 

Components Analysis in Study 1. The scale had good internal consistency (α =.76), 

though due to error, one low-loading item was incorrectly included, and one high-

loading item was omitted (“My local area is very unlikely to be affected by climate 

change” component loading 0.784, was included instead of “It is unlikely that I will 

be affected by climate change”, component loading 0.886).  

 The modified BIF scale consisted of 22 items, 11 items from the original scale 

that did not address environmental issues, and an additional 11 items that formed the 

environmental subscale. The included one of the original items addressing a pro-

environmental action, and 10 new items describing other pro-environmental 

behaviours. Participants were asked to select either a concrete or an abstract 

description for each action. For instance, the behavior “carpooling” was described as 

“sharing transportation with others” (concrete), or “reducing the number of cars on the 
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road” (abstract). As with the original scale, concrete construals were coded “0”, and 

abstract construals were coded “1”. The internal consistency of the scale was 0.76.  

Results 

No outliers were evident, and the data were normally distributed. Descriptive 

statistics are shown in Table S7. The BIF variable is presented as the proportion of 

total responses that were abstract.  

A PCA was conducted, with adequate sampling (KMO = 0.811), and Bartlett’s 

test showed that the null hypothesis can be rejected, χ2 (231) = 1129.578, p < 0.001. 

Though initial analysis extracted seven factors with eigenvalues greater than 1, the 

majority of items load on one-component, which accounted for 16.82% of variance 

(Table A8). Loadings on the first component occurred across environmental and 

general items; there was no distinction between the two sets of items. This indicates 

that the environmental BIF items are not entirely distinct from the original, general 

BIF items.  

The correlations between variables are shown in Table A9. General and 

environmental construal were significantly, and moderately correlated. This suggests 

that general construal accounts for a modest amount of variance in environmental 

construal. Psychological distance shows a small negative correlation with 

Table S7 
Means, ranges and standard deviations. 

Variables 
Lower 

(absolute) 
Mean 

Upper 
(absolute) 

SD 

BIF total 0.00 (0) 0.475 1.00 (1) 0.192 

BIF-E 0.00 (0) 0.420 1.00 (1) 0.210 

BIF-G 0.00 (0) 0.529 1.00 (1) 0.236 

PD1 1.00 (1) 2.539 4.57 (5) 0.632 
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environmental construal, suggesting that as one’s psychological distance from climate 

change increases, construal of climat e change becomes slightly more concrete. 

Discussion and Conclusion 

The aim of this pilot study was to examine the relationship between 

psychological distance and construal level when both are measured using scales 

addressing climate change and pro-environmental construals.  

Firstly, component loadings showed no clear distinction between pro-

environmental and general items, which indicates that the pro-environmental BIF 

items are not measuring an entirely different construct from the general BIF items. 

Similarly, the correlation shows a moderate, but significant correlation between the 

two variables. This suggests that while pro-environmental and general construals of 

behaviours are distinct, of the same kind.  

Table A8 
 Unrotated Component Matrix for BIF (General and Environmental). 
  Component 

1 2 3 4 5 6 7 
Environmental 
scale 

Growing a garden .362 .201 -.230 -.049 -.433 .024 -.440 

Buying Local Products .293 -.264 -.402 .282 .205 .319 .034 

Littering .522 -.122 -.188 .121 -.276 -.118 -.117 
Solar Panels .408 -.456 -.003 -.060 .067 -.145 -.023 

Turning off lights .504 -.007 .066 -.034 .081 .216 .178 

Public Transport .405 -.281 -.358 -.007 .336 -.076 -.109 

Canvas bags .430 -.345 .050 -.006 -.395 .177 .297 

Composting .509 -.131 -.118 -.129 -.148 -.038 .164 

Carpooling .389 -.253 .174 -.041 .251 -.089 .332 

Recycling .455 -.286 .124 -.012 -.262 .032 -.177 

Shower timer .312 -.124 .499 .051 .251 .347 -.281 

Houseplants .385 .196 -.404 .035 .308 .306 -.164 

Original scale Washing Clothes .326 .383 .023 -.057 -.193 .464 .351 

Carpeting .339 .377 -.006 .346 -.023 -.106 .298 

Cleaning house .322 .424 -.150 -.326 .168 -.251 .238 

Painting room .437 .328 -.184 .468 .061 -.176 -.131 

Voting .246 -.093 .348 .562 .030 -.339 .112 

Taking a test .456 .094 .208 -.168 -.098 .019 .025 

Greeting someone .557 .125 .018 -.142 -.109 -.269 -.140 

Resisting temptation .434 .010 .036 -.470 .211 -.224 -.048 

Eating .264 .247 .494 .018 .083 .117 -.266 

Filling cavity .474 .183 .241 -.010 .170 .026 -.084 

 Extraction Method: Principal Component Analysis. 
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The results of this study partially replicated the findings of Study 1 in that the 

general BIF was again unrelated to psychological distance. There was no apparent 

correlation between the construal of general items and psychological distance from 

climate change. However, contrary to previous research, we found a negative 

association between construal level of pro-environmental behaviours and 

psychological distance from climate change. There was a small but significant 

correlation between pro-environmental BIF and psychological distance. This means 

that as distance from climate change increases, construal of pro-environmental actions 

becomes slightly less abstract, and more concrete. One is less likely to make 

environmental, abstract attributions for behaviours such as carpooling, recycling, and 

reducing electricity use if one feels distant from climate change. This is a notable 

finding because it suggests the opposite relationship to that hypothesised by the CLT 

literature. According to a large body of work, as psychological distance increases, so 

too does the abstractness of construal (Soderberg et al., 2014).  

However notable, it is important that this be a tentative conclusion only, due to 

limitations in measurement instruments. Firstly, it could be argued that the pro-

environmental BIF conflates “abstract” construal with environmental attributions. For 

instance, participants could have chosen to describe the behaviour “turning off lights 

in empty rooms” as concrete, “remembering to turn off switches”, which describes the 

means by which lights may be turned off. The behaviour may also be described 

abstractly, as “reducing energy use”, which focuses on the goal, and more abstract 

function of the behaviour. The latter is indeed more abstract, but unlike the concrete 

description, it also acknowledges the environmental purpose of the behaviour. 

Similarly, the item “buying local products” had a concrete construal that was 

Table A9  
Correlations. 

  
Environmental 
Abstractness 

General 
Abstractness 

Psychological 
distance 

Environmental 
Abstractness 

R 1 .531** -.211** 

p   .000 .000 
N 495 495 455 

General 
Abstractness 

R   1 -.015 
p    .482 
N     455 

**. Correlation is significant at the 0.01 level (2-tailed). 
R corresponds to Pearson’s correlation coefficient 

 



   

Appendix A 225 

descriptive, “shopping at a farmer’s market”, and an abstract construal that referenced 

an environmental purpose, “reducing food miles and carbon footprint”.  

The possible conflation of environmental attributions and abstract construal is 

important because it may explain the unexpected negative association between 

psychological distance and construal level. If one feels that climate change is distant, 

one will be more likely to reject environmental attributions for behaviours. However, 

component loadings from the PCA does not suggest a large difference in the pro-

environmental compared to general BIF items. A second limitation is that construals 

of pro-environmental behaviours are not the same as construals of climate change. Due 

to the format of the BIF, as a scale focused on behaviours, it was difficult to construct 

behaviours relating to climate change directly. Instead, the items were created to 

address pro-environmental actions.  

Given these limitations, we are not arguing that psychological distance 

increases with concreteness in the context of climate change, rather, that the 

relationship between the variables is not easily predicted, and an increase in distance 

does not always correspond with an increase in abstractness. For the issue of climate 

change, the assumption that the concreteness and abstractness with which individuals 

construe climate change shapes their perceived psychological distance does not hold. 

This finding corroborates those reported in the main study, and substantiates the 

conclusion that climate change is an area in which the relationship between construal 

level and psychological distance can, and do, operate independently.   
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Behavioural Identification Form:  
Scale, General and Pro-Environmental 

Below is the BIF scale used in Study 2 & 3, modified to include environmental items, 

and including the original instructions.  

Instructions: Any behaviour can be identified in many ways. For example, one person 

might describe a behaviour as "typing a paper," while another might describe the 

behaviour as "pushing keys". We are interested in your personal preferences for how 

a number of different behaviours should be described. Your task is to choose the 

identification, a) or b), that best describes the behaviour for you.  

1. Washing clothes 
a) Removing odours 
b) Putting clothes in the machine 
 

2. Buying local products 
a) Shopping at a farmer’s market 
b) Reducing food miles and carbon 

footprint 
c)  

3. Littering 
a) Dropping rubbish on the ground 
b) Spoiling the environment 

c)  

4. Measuring a room for carpeting 
a) Getting ready to remodel 
b) Using a tape measure 

c)  

5. Installing solar panels 
a) Generating your own electricity 
b) Producing clean energy 

c)  

6. Turning off lights in empty rooms 
a) Remembering to turn off switches 
b) Reducing energy use 

c)  

7. Cleaning the house 
a) Showing one’s cleanliness 
b) Vacuuming the floor 

c)  

8. Painting a room 
a) Applying brush strokes 
b) Making the room look fresh 

c)  

9. Taking public transport 
a) Catching a bus or train 
b) Travelling in an energy efficient way 

c)  

10. Caring for houseplants 
a) Watering plants 
b) Making the room look nice 

c)  

11. Growing a garden 
a) Planting seeds 
b) Getting fresh vegetables 

12.Using canvas bags for shopping 
a) Reusing bags 
b) Reducing waste 
 

13. Voting 
a) Influencing the election 
b) Marking a ballot 

 

14. Composting 
a) Decomposing food scraps  
b) Gardening organically  
 

15. Taking a test 
a) Answering questions 
b) Demonstrating one’s knowledge 

 

16. Carpooling 
a) Sharing transportation with others 
b) Reducing the number of cars on the road 

 

17. Recycling 
a) Placing materials in a bin for re-use 
b) Preventing waste  
 

18. Greeting someone 
a) Saying hello 
b) Showing friendliness 

 

19. Resisting temptation 
a) Saying “no” 
b) Showing moral courage 
 

20. Eating 
a) Getting nutrition 
b) Chewing and swallowing 
 

21. Having a cavity filled 
a) Protecting your teeth 
b) Going to the dentist 
 

22. Using a shower timer 
a) Reducing water use 
b) Having shorter showers 
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Behavioural Identification Form: Scale Reliability 

In Study 3, there was no significant mean difference in BIF scores between 

conditions (BIF-E: F (6) = 0.848, p = 0.534; BIF-G: F (6) = 0.260, p = 0.955). 

However, the scale was only moderately internally consistent (BIF =0.514), with 

BIF-E (=0.327) showing less consistency than BIF-G (=0.526).  

As shown in Table A10, the low alpha was not a result of any item in particular.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table A10  
Study 3 BIF Item Reliability Statistics. 
  If item dropped  

    Cronbach's α  

BIF1   Washing clothes 0.499  

BIF2   Growing a garden 0.513  

BIF3   Turning off lights in empty rooms 0.531  

BIF4   Measuring a room for carpeting 0.496  

BIF5   Carpooling 0.526  

BIF6   Composting 0.520  

BIF7   Cleaning the house 0.495  

BIF8   Littering 0.511  

BIF9   Recycling 0.505  

BIF10  Buying local products 0.533  

BIF11  Painting a room 0.519  

BIF12  Caring for houseplants 0.528  

BIF13  Voting 0.491  

BIF14  Taking public transport 0.488  

BIF15  Taking a test 0.465  

BIF16  Greeting someone 0.486  

BIF17  Resisting temptation 0.475  

BIF18  Installing solar panels 0.487  

BIF19  Eating 0.499  

BIF20  Using canvas bags for shopping 0.495  

BIF21  Having a cavity filled 0.495  

BIF22  Using a shower timer 0.487  
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Table A11 looks at the environmental items specifically, and we can draw a 

similar conclusion – the exclusion of any particular item would not lead to an increase 

in Cronbach’s alpha. As shown in Table A12, the alpha scores were relatively stable 

in all experimental conditions, except the control condition, where internal consistency 

was negative or low. 

 

 

 
 
 
 
 
  

Table A11 
Environmental BIF Item Reliability Statistics.  

If item dropped  
  Cronbach's α  

BIF3 Turning off lights in empty rooms 0.267 
 

BIF5  Carpooling 0.262  
 

BIF6  Composting 0.231  
 

BIF8  Littering 0.228  
 

BIF9  Recycling 0.267  
 

BIF14  Taking public transport 0.290  
 

BIF18  Installing solar panels 0.270  
 

BIF20  Using canvas bags for shopping 0.260  
 

BIF22  Using a shower timer 0.282  
 

 

 
Table A12 
Cronbach’s alpha for BIF Environmental, per condition. 

Condition N 
Total 

Cronbach’s α 
α for BIF-E α for BIF-G 

Control 46 -0.13 -0.57 0.06 
Past / Concrete 47 0.56 0.44 0.48 

Present / Concrete 43 0.31 0.02 0.52 
Future / Concrete 47 0.58 0.37 0.62 
Past / Abstract 44 0.61 0.42 0.57 
Present / Abstract 48 0.60 0.51 0.62 
Future / Abstract 44 0.61 0.28 0.59 
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Pro-environmental Behaviour: Scale 

This scale measures willingness to sacrifice money, time, effort and social 

relationships for pro-environmental gains. The scale was based on Leviston et al. 

(2014) and was designed to  

cover different types of pro-environmental behaviour comprehensively (e.g. the 

domains of food, transport, energy conservation, activism) based on various factor 

analyses of different kinds of behaviour (Markle, 2013; Steg & Vlek, 2009). 

  

Instructions: We’re interested to know about the real choices that people make in day-to-day 
life. There are no right or wrong answers. How likely are you to do the following things? 

1 2 3 4 5 
Very unlikely Unlikely Undecided Likely Very likely 

 
 
Buy a regular shampoo for $5, compared to an eco-friendly shampoo for $10? ____ 
Buy energy efficient LED light-bulbs for $18 each, compared to regular halogen  
light bulbs for $5 each?       ____ 
Pay $1000 for a four-star fridge, compared to $500 for a two-star fridge?  ____ 
Buy organic, local vegetables at an average cost of $30 per week, compared to   
imported vegetables at an average cost of $20 per week?    ____ 
Pay an extra $5 to carbon offset your flight, compared to paying only the standard 
 fare?         ____ 
Catch a bus somewhere for 20 minutes, rather than driving there for 5 minutes? ____ 
Walk to the shops for 15 minutes, rather than driving there for 3 minutes?  ____ 
Set an automatic sprinkler to water your garden, compared to taking half an hour 
 to water your garden by hand?      ____ 
Use a dryer, rather than drying clothes on a line?       ____ 
Use the plastic bags at the grocery store, rather than bring your own bags?  ____ 
Turn a heater on if you’re cold, rather than putting on warmer clothes?  ____ 
Drop rubbish on the ground, rather than hold onto it until there is a bin nearby? ____ 
Buy herbs and vegetables, compared to growing some or all of your herbs and  
vegetables yourself?       ____ 
Throw recyclable materials in a general waste bin, rather than hold onto recyclable 
 material until there is a recycle bin nearby     ____ 
Leave appliances turned on at power outlets on the wall, rather than switch off  
appliances at the wall when not in use?     ____ 
Keep quiet about unsustainable and energy-wasting practices in your workplace,  
rather than suggest ways to improve these practices?    ____ 
Keep quiet about a friend's unsustainable behaviours, rather than point out the  
unsustainable behaviours and suggest alternatives?    ____ 
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Pro-environmental Behaviour: Regression Analyses 

Variance inflation factor scores 

 Table A13 shows the VIF scores between variables for Studies 1 & 2. The e

xclusion criteria for variables in the final regression models were determined based o

n centrality of the variable to the central research question (PD, CL variables prioritis

ed), the internal consistency of the  

scales, and whether the model significantly improved with the inclusion or exclusion 

of a variable.  

 
 

Table A13 
Variance Inflation Factor scores for Regressions. 

 Study 1 Study 2 

Gender 1.23 1.21 

Age 1.25 1.15 

Politics 1.30 1.19 

Income 1.15 1.19 

Belief 2.93 2.31 

Scepticism 5.11 3.13 

Behavioural control 1.29 1.79 

Ductile  3.01 1.86 

Elastic  3.06 2.37 

PD1 4.27 1.30 

PD2 2.58 1.61 

BIF-G 1.14 1.76 

BIF-E -- 1.99 

RCW-G 1.43 1.53 

RCW-E 1.40 1.49 

Time perspective 2.07 1.67 

Place attachment 1.29 1.20 

   

 
 
  



   

Appendix A 231 

Supplementary Analysis: Step-wise model showing 
contribution of BIF-E to PEB 

Table A14 shows the contribution of BIF-E to the model predicting pro-

environmental behaviour in Study 2. The additional step contains only BIF-E and 

shows a significant increase in variance explained by the additional variable.  

 
Table A14  
Step-wise Regression showing effect of BIF-E to Study 2 Pro-environmental 
Behaviour.  

Pro-environmental behaviour   
 (SE)  

(Step 1) (Step 2)  
Gender (M) -0.23. (0.12) -0.26* (0.12) 
Age 0.01** (0.00) 0.01** (0.00) 
Politics -0.05 (0.04) -0.04 (0.04) 
Income -0.06* (0.03) -0.04 (0.03) 
Belief -0.16 (0.16) -0.19 (0.16) 
Scepticism -0.14 (0.09) -0.14 (0.09) 
Behavioural control 0.12. (0.07) 0.10 (0.07) 
PD1 -0.11. (0.06) -0.09 (0.06) 
BIF-G 0.08 (0.06) -0.04 (0.07) 
BIF-E 0.22** (0.08) 
RCW-G -0.01 (0.07) 0.02 (0.07) 
RCW-E -0.07 (0.07) -0.06 (0.07) 
Time Perspective 0.29** (0.07) 0.25** (0.07) 
Place Attachment 0.10 (0.06) 0.10 (0.06) 
Constant 0.42 (0.30) 0.41 (0.30)  

Observations 213 213 
R2 0.38 0.41 
Adjusted R2 0.34 0.36 
Residual Std. Error 0.82 (df = 199) 0.80 (df = 199) 

Model Comparison 
Sums of Squares  -5.23 
F  8.12 
p  <0.01  

Note: . p<0.1; * p<0.05; **p<0.01 
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Supplementary Analysis:  
Mediation analyses from Study 1 and 2 

 

Mediation analyses were conducted in R using the “Mediation” package 

(Tingley et al., 2014). As PD1 and scepticism showed a high amount of shared 

variance across both correlational studies, the additional mediation analyses in Table 

A15 show the extent of their overlap. The various analyses show that the direction of 

the mediation differs by study and dependent variable, and that the proportion 

mediated varies from 45% to 100%. The analysis for Study 2 PEB was not included 

because neither of the variables were significant predictors of pro-environmental 

behaviour in that study.  

 
Table A15 
Mediation analyses for PD1 and Scepticism in Study 1 & 2. 
Study 1 PEB Analysis:  PD1 mediates scepticism  

Estimate 95% CI 
Lower 

95% CI 
Upper 

p-value 
 

ACME -0.16 -0.29 -0.02 0.02 * 
ADE -0.19 -0.44 0.02 0.09 . 
Total effect -0.35 -0.55 -0.16 <0.001 **

* 
Prop. 
Mediated 

0.45 0.07 1.12 0.02 * 
      

Study 1 Policy Analysis: Scepticism mediates PD1  
Estimate 95% CI 

Lower 
95% CI 
Upper 

p-value 
 

ACME -0.33 -0.48 -0.19 <0.001 ** 
ADE -0.02 -0.15 0.18 0.81 . 
Total effect -0.31 -0.47 -0.14 <0.001 ** 
Prop. 
Mediated 

1.06 -0.64 2.03 <0.001 ** 
      

Study 2  Policy analysis: Scepticism mediates PD1 
 Estimate 95% CI 

Lower 
95% CI 
Upper 

p-value  

ACME -0.10 -0.18 -0.04 <0.01 ** 
ADE -0.02 -0.15 0.10 0.734  
Total effect -0.12 -0.27 0.01 0.084 . 
Prop. 
Mediated 

0.83 -1.95 4.70 0.086 . 

Note: The analyses for PEB Study 2 were not included because neither PD1 
nor scepticism were significant predictors in the model 
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Policy Support: Difference between 2014 and 2016 

 There may have been external changes that affected the results between two 

studies, and particularly the perception of climate change policies. Study 1 was 

conducted in 2014, and Study 2 in 2016 – in 2014, a climate change policy was being 

changed. An Emissions Trading Scheme climate policy was being repealed and 

replaced with new policy, and so the issue was at the forefront of many political and 

policy discussions. By 2016, this was no longer the case.  

We can see from Figure A2 showing support for policy between the two 

samples that the earlier sample was much more supportive of stronger emissions 

reduction policies, although this was not a significant difference, 2 = 3.82, p = 0.43. 

 

 
 
 

  

Figure A2. Percentage of support for emissions reduction policy from Study 1 (2014) 
and Study 2 (2016). 
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Donation: Distributions in Study 3 

Figure A3 shows the distribution of Donations to Gondwana Link, measured 

as an explicit pro-environmental behaviour. The distribution of donations was not 

linear, but instead peaked at salient numbers.  

 
 
  

 
Figure A3. Distribution of donations to Gondwana-Link in Study 3. 
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Chocolate Choice: Multinomial Logistic Regression 

Table A16 shows the full results of the reported multinomial logistic regression 

predicting chocolate choice in Study 3.   

 

 

Table A16  

Results of the multinomial logistic regression analysis of chocolate choice in Study 3. 

  95% CI for Odds ratio 

 β (SE) Lower Odds ratio Upper 

Fairtrade vs. No Chocolate     

Intercept  0.97 (0.42) *    

Construal level  0.08 (0.63) 0.31 1.08 3.72 

Time horizon: Present -0.53 (0.55) 0.20 0.59 1.71 

Time horizon: Future  0.08 (0.60) 0.33 1.09 3.56 

Construal level × time 

horizon: Present 
 0.41 (0.87) 0.27 1.51 8.30 

Construal level × time 

horizon: Future 
0.03 (0.90) 0.18 1.03 5.99 

     

Fairtrade vs. Non-Fairtrade     

Intercept  0.63 (0.44)     

Construal level  0.58 (0.64) 0.51 1.78 6.22 

Time horizon: Present -0.71 (0.59) 0.15 0.49 1.57 

Time horizon: Future  0.06 (0.64) 0.31 1.07 3.71 

Construal level × time 

horizon: Present 
 0.71 (0.89) 0.36 2.03 11.54 

Construal level × time 

horizon: Future 
-0.06 (0.92) 0.16 0.94 5.65 

Note—Likelihood ratio test = χ2(2) = 9.2614, p = 0.51; McFadden R2 = 0.02; * = 0.05. 
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Appendix B: Supplementary 
Materials for Chapter 4  
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Supplementary Results for Study 4 

The initial analysis involved open coding of both student and scientist text, 

using RQDA, a package for basic qualitative analysis available through the R open-

source software (Huang, 2017). Codes were generated in an inductive manner and 

included codes relating to climate change belief, responses to climate change from 

society and from media, climate change consequences, emotions, cognitions, as well 

as references to spatial, social and temporal relationships (shown in Table B1).  

The frequency with which codes were mentioned is shown in Figure B1. As 

there were different sample sizes, the open coding frequencies were scaled against the 

total number of codes in each dataset. The blue responses represent the student text; 

the red responses represent scientist responses. The figure is sorted by frequency of 

responses by the student sample.

 
Figure B1. Frequency of codes for student and scientist samples. Scientist responses are in orange, 

student responses are in blue.  
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Table B1 
All qualitative codes from scientist, student and general population samples 

Tags Students Scientists General Tags Students Scientists General 

"I think" 55 0 60 loss of earth 1 9 8 

"my issue" 0 0 14 metaphor 1 6 0 

agenda 1 0 12 morality 2 6 0 

anger 0 10 7 national region 1 5 12 

bad 0 0 5 natural causes 13 0 24 

climate consequences 15 13 7 optimistic 2 21 0 

climate is close to me 7 13 0 overwhelmed 1 2 1 

confused 0 6 3 pessimistic 0 2 7 

current generations 4 2 2 politics 0 0 9 

deaf 0 2 0 powerless 0 8 4 

debate 1 8 0 
pro-environmental 
action 18 0 4 

determined 0 2 0 
psychological 
distance 0 4 0 

discouraged 0 2 0 question research 0 0 6 

dream 0 4 0 responsibility 7 13 7 

fascinated 0 7 0 sad 0 8 10 

fear 7 3 12 sceptic 0 0 14 

frustrated 1 16 1 selfID 1 12 6 

future generations 12 19 25 shame 0 0 3 

higherpower 0 0 3 sick 0 2 0 
human-earth 
relationship 9 8 3 surprise 0 2 0 

humanity 15 17 1 the government 0 0 21 

individual efficacy 9 0 10 the world/planet 5 20 9 

lack emotion 1 0 5 upset 0 0 3 

lack knowledge 24 0 6 urgency 10 10 2 

legacy 0 1 0 urgency low 7 0 0 

local region 0 1 2 worried 1 9 33 

longterm 0 13 0     
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Leximancer Analysis 

From open coding, it would appear that scientists and students are discussing 

different topics when it comes to how they feel about climate change. To test this with 

a more structured analysis, the text from both student and scientist samples were 

entered into Leximancer, and themes were automatically extracted by the program, 

based on the frequency and co-occurrence of words used in the text. Leximancer was 

designed to reduce the subjectivity and resources required in qualitative methods (time, 

training, bias, intercoder reliability) (Smith & Humphreys, 2006), and uses deep 

learning to examine bodies of text. The program works by firstly mapping the semantic 

features – all the words within the data – and then by mapping their relationship, using 

a bootstrapping algorithm based on Bayesian decision theory, to compute the distance 

between words in the text. Clusters of words are formed that account for co-

occurrence, and also how often they occur separately. These clusters are grouped 

visually into a network of concepts grouped around highly connected concepts – which 

are estimated to be unifying or emergent themes. For more detail see Smith & 

Humphreys (2006). 

This analysis is based on the lexicon provided in the text, and provides no 

semantic evaluation of the meaning of the extracted themes. As such, alterations are 

necessary to enhance the accuracy of analysis. Stop-words (an in-built dictionary of 

terms from Leximancer, including words such as “and”, “the”, “in”, “to”, “a”), and 

other unrelated terms (“become”, “deal”, “things”) were removed from the corpus. 

Additional guides were added to the analysis, to incorporate compound words, such as 

“future generations”, “climate change” and “global warming”. 

Two emotion-related themes were created, from references to negative 

emotions (e.g. anger, sadness, fear, frustration) and positive emotions (e.g. hope, 

excitement, awe) respectively. These themes were included in the analysis in parallel. 

The source of responses was also included as themes in the text, so that the content 

would be shown in relation to whether students or scientists spoke about them. 

Overall, the maps indicate that scientists and students are using similar words 

in their responses, but their spatial distance in the concept map, as well as the result of 

open coding, show that the words are being used in different ways. The apparent 

divergence of content suggests that to enable detailed and focused analysis of each set 

of responses, separate analyses of the scientist sample and student sample should be 

conducted.  
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Supplementary Qualitative Results for Study 4 

Examples of identities mentioned by scientists:  

 “Like all of us climate scientists, I have several different feelings about 

climate change, but the strongest is that I feel resolved to act.” 

“As a climate scientist I feel privileged to be alive when things are changing 

so fast.” 

 “As a human-being, and especially as a parent, I feel concerned that we are 

doing damage to the planet.”  

“I like to think there is a lot we can do as scientists to reframe the dialogue 

between providers and users of climate information and present our collective 

knowledge in a way that is both more relevant and usable by us as a species.” 

“What motivated me to become a scientist in the first place was my desire to 

explain and model things we did not understand. It was never about preaching others 

about an existing scientific consensus. I feel uncomfortable in this strange role nearly 

as much as I am in discussing about believing or not in climate change. I am also tired 

of a debate that often becomes confrontational, dogmatic and sterile.” 

“I am also the son of a farmer and both of my grandfathers were farmers and 

my wife’s father was a farmer – we grew up with the concept of being stewards of the 

land and we care about the future abilities of farmers to be able to feed the world. I am 

also a father, with 3 sons and currently 3 grandsons.” 

“I often feel compelled to be outraged by our own inability as a species to 

respond to the challenge climate change poses” 

“My overwhelming emotion is anger; anger that is fuelled not so much by 

ignorance, but by greed and profiteering at the expense of future generations. I am not 

referring to some vague, existential bonding to the future human race; rather, I am 

speaking as a father of a seven year-old girl who loves animals and nature in general.” 

“In the last year I’ve become a mum and I’ve found myself looking at my son 

and wondering how I will justify the loss of so much beauty and diversity to him. My 

generation has the power to stop and even reverse this environmental demise, yet it is 

the next generation, my sons generation, who will bear the brunt of our choices and 

face the environmental and social consequences.” 

“I don’t want to become the generation that future children talk of as having 

destroyed the planet. I’d like to be the generation that fought back (and won) against 
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human induced climate change. The generation that worked out how to live in 

harmony with the planet – that generation!” 

“I wish that climate change were not real. This seems like a strange thing for a 

climate scientist to say, but it’s true. If climate change were not real, we would not 

have to be concerned about it. We wouldn’t have to worry about the future of our water 

resources, already strained by over population. We wouldn’t have to worry about sea 

level rise increasing the flooding of our coastal cities and of low–lying, densely–

populated areas of poor countries. Above all, we wouldn’t have to worry about climate 

change being yet another source of conflict in an already tense world. Life would be 

so much simpler if climate change didn’t exist. But as scientists, we don’t have the 

luxury of pretending.” 

“I also consider it my duty as a scientist and as a citizen to try to inform the 

public and policy makers clearly about the predicament we are in and the choices we 

cannot avoid.” 

“But as a scientist I am trained to check and re-check data, to question the data 

and test the embedded assumptions. The data is solid, and there is time, just, to get 

CO2 levels under control. So I feel the need to continue to speak up as best I can.” 

“India, my home country, is home to nearly 20 percent of the world’s 

population, including 40 percent of the world's poor.  A key reason for this widespread 

poverty is that most parts of the country are very prone to climatic extremes, which 

regularly impact agricultural production and farmers’ livelihood. It is painful to see 

such a large number of our people, especially children, going hungry to bed for several 

days.”   
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Detailed Method for Quantitative Analysis of Study 5 

Details about variables used Study 5 are listed below.  
 

 Psychological distance was measured using a 7-item scale adapted from 

Spence et al. (Spence, Poortinga, & Pidgeon, 2012). An example of a question is “If 

climate change is to happen, it will happen in the remote future”. Internal consistency 

was high (α =.88). 

Construal level, a variable often considered related to psychological distance, 

was also measured. The construct is about cognitive processing, and distinguishes 

whether participants consider issues in an abstract, vague manner, or in a specific, 

concrete manner. Typically, psychologically distant conceptualisations are more 

abstract, and psychologically close conceptualisations are more concrete (Trope & 

Liberman 2010). Construal Level was measured using Vallacher and Wegner’s (1989) 

behavioural identification form (BIF), which is an established measure of construal 

level (Soderberg et al. 2015). The task involves a series of two-option forced-choice 

questions distinguishing whether participants construe actions concretely or abstractly. 

An example of an item would be whether the participant considers “Growing a garden” 

to be best described by “planting seeds” (concrete construal), or “getting fresh 

vegetables” (abstract construal). Additional items addressing environmental and 

climate change-related actions were added. The internal consistency of the BIF was 

good in this sample (α =.80). 

To assess the predictive power of emotions next to other predictors of climate 

change action, other typically measured variables were controlled for. These variables 

were a forced-choice item measuring belief in climate change (Leviston et al., 2014) 

and time perspective, a distance-related variable that strongly predicts environmental 

behaviours (Arnocky et al. 2013; Milfont et al. 2012). We used the 14-item 

Consideration of Future Consequences scale (Joireman, Shaffer, Balliet, & Strathman, 

2012), with items such as “I only act to satisfy immediate concerns, figuring the future 

will take care of itself” measured on a response scale ranging from 1 (very 

uncharacteristic of me) to 7 (very characteristic of me). Alpha was acceptable for both 

the CFC-immediate items (alpha = .80) and CFC-future (alpha = 0.78). 

In addition, the Myths of Physical Nature scale (Price et al. 2014) was used to 

measure environmental worldviews (alpha = .82). This contains two subscales that 

measure “ductile” and “elastic” environmental worldviews. The former describes the 
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view that the environment is vulnerable to alteration from human actions, whereas the 

latter describes the opposite view, that the environment is capable of recovering from 

human actions. The scale demonstrates good predictive validity for pro-environmental 

intentions (Price et al., 2014). 

 The dependent variables were climate change policy support (adapted from 

Leviston et al., 2014) and support for budget increases to benefit the environment. 

Participants were asked to indicate their support for change to the environmental 

budget for protecting the environment. The scale was anchored by a “50% or greater” 

decrease in budget allocation, and a “50% or greater” increase in budget allocation, 

with scale points for each 10% increment (e.g. -40%, -30%, -20%). 
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Supplementary Qualitative Results for Study 5 

 The qualitative responses from the general population sample were analysed 

using open coding in RQDA, and then themes were extracted using Leximancer. The 

method followed that of Study 4. The open coding showed that the most frequent codes 

were 1) I_think, coding responses that express participants’ opinions rather than their 

emotions, 2) future generations, 3) natural, which refers to statements about climate 

change being a natural phenomenon, and 4) the_government, which refers to 

statements that the government ought to act on climate change.  

A few codes were newly introduced in the general population sample, as they 

had not arisen in the two samples in Study 4. These codes were: “my_issue”, used to 

encode responses where the respondent used the outlet to voice their concern for an 

issue besides climate change, such as: corporate donations to political parties, 

population growth, religious fanaticism, etc.;  

“bad”, a number of respondents simply wrote this word in their response; “politics”, 

referring to climate change as a political tool; and “question_research”, referring to 

responses that doubt the sufficiency and conclusiveness of scientific research. 

A detailed description of themes that emerged from the Leximancer analysis 

are below.  

Belief in Climate Change. The dominant theme in the general population 

sample echoed that of student responses. Despite having been asked to write about 

their emotions about climate change, many respondents began by stating their belief.  

Most responses stated a belief that climate change was happening, “It’s 

happening for sure, summers are getting hotter, so much rain in winter time. It’s all 

over the world”, followed by a statement about action, “It is happening and we need 

to do more”. Others admitted low concern or interest, “I do not really have any feelings 

about it. I know it is happening but I am not exactly passionate about doing something 

about it”. 

A few respondents expressed doubt about the existence of climate change 

(around 5%), “The climate is always changing - it has nothing to do with human 

activity - it is a scam & has been proved to be one - fancy reducing carbon dioxide - 

the gas that feeds plants - totally ridiculous”. Another reason for doubt was whether 

humans are able to affect the planet, “Nature rules the world, it has always done so, 

and always will…The world has not ended, the sky is NOT falling!!”. Some expressed 
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denial without any explanation, “Is not real. and if it is it’s because of nature not 

humans”. 

 Statements about climate change being a natural phenomenon were frequent. 

“It is hard to believe that decreasing CO2 in industry over the world is going to make 

a dent in the carbon released into the atmosphere compared to the natural occurrences 

such as volcanic eruptions”, “I think climate change is just the earth adjusting to its 

natural environment so I not sure what emotions I really have about it”.  

Emotions. Many respondents expressed emotions, but their intensity varied 

widely across the sample, from extreme to the complete lack of emotion. Most frequent 

were worry and concern, and in contrast to the scientist responses, there was no 

mention of positive emotions, such as hope. 

 Some respondents expressed a multitude of emotions about climate change, 

“I feel extreme anger and sadness when I think about climate change, I feel ashamed 

to be human when I see the destruction caused to our native fauna and flora.”. Most 

frequently expressed were worry and concern, used similarly. Expressions of worry 

tended to refer to consequences to future generations, “I am sometimes glad that I did 

not have children because I worry how much future generations are going to suffer 

from the past”. Concern was expressed similarly, “concerned about the future of our 

kids, so some policies need to be put in place to protect our environment”. Both terms 

were also used more generally, “worried thinking about nature and our animals and 

the ocean”, “it concerns me because it is such an unknown”. 

 Anger was also common, directed primarily toward politicians and 

government, and at humans for creating the problem, “I am angry that we have done 

this to the world, and I am angry that our politicians are just sitting around talking 

about it, rather than being brave and implementing some policies to shape Australia’s 

future”. 

 Other emotions were expressed, but not as frequently. These include fear, “it 

is scary for our future generations of what they might have to live through and what 

they miss out on”, shame or embarrassment, “I feel angry, upset, ashamed of humans. 

Embarrassed when a leader, politician or scientist denies climate change”, 

powerlessness, “I do what I can re recycling and reusing shopping bags but feel 

powerless about climate change generally”, and sadness, “I feel quite sad. We are 

destroying the earth”.  
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Some also expressed apathy, accompanied by both acceptance and scepticism. 

“I feel that it is an important issue that needs to be addressed, but also very apathetic 

towards it”, “I do not feel anything about climate change”.  

Preserve Earth for Future. This theme described a cluster of 

responses concerning the future: that climate change will worsen over time, and the 

need to protect the world for the future.  

One subtheme was the destruction of the world by humans, with words such 

as: destroy, dying, ruining, ravage, catastrophe, as well as profanity, in the description 

of what humans have done to the planet. Participants also discussed the world changing 

for the worse, “I can clearly see differences in the climate and natural environment 

where I live”, “situation is getting worse and we should do something about it”.  

Related were responses about preserving the planet for future generations, for 

animals, and for the world’s own sake, “Worry about the impacts of climate change 

on the environment and the animals that are going extinct. Also the health impacts on 

the population and especially the unknown impacts on the next generations”, 

“Sadness, because what will be left for our children’s children? What natural wonders 

of the world will still be around?”. 

Action and Government. The final theme was a call for action, identifying 

the government and political figures as those responsible for acting. Respondents 

expressed high levels of anger about what they perceived to be wrongdoing or 

inadequate action on the part of responsible actors.  

Respondents tended to refer to collective rather than personal responsibility, “I 

feel that every single person should be doing something to improve the environment 

for the future of the planet”, “can be done only if everyone in the world willing to do 

it”.  

Most action statements also included anger at the government, “our 

government is all for coal production and coal seam gas for the economy but they are 

not listening to the people. this makes me angry”, or sadness and disappointment, “sad 

at lack of help from government”, “This is an area where I feel our government lets us 

down as we are behind the standards of nations in similar economic positions”. 

Politicians were discussed in much the same way, “I am angry that our politicians are 

just sitting around talking about it, rather than being brave and implementing some 

policies to shape Australia’s future”. 
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Supplementary Quantitative Results for Study 5 

The descriptive statistics for the key variables, and each measured emotion, are 

shown in Table B2. The data were examined for skew, normality, and outliers. No 

respondents were removed from the dataset. As the qualitative responses indicate a 

varied sample, hierarchical cluster analysis was used to determine whether there were 

classifiable types of respondents based on their emotional responses to climate change 

(Fernando et al. 2014; Siemer et al. 2007).  

From visual inspection of the dendrogram (Figure B2). We conducted analyses 

using the “clValid” package in R (Brock et al. 2008), that evaluates clustering validity 

based on many different criteria. These include the Dunn Index, connectivity, and 

Silhouette width. We also conducted analyses of stability of the clusters (average 

proportion of non-overlap, and Figure of Merit – average intra-cluster variance). More 

detail can be found in Brock et al. (2008). These figures are shown in Table B3.   

 

Table B2 
Descriptive statistics for general population sample 

Variables 
Min  

(Absolute) 
Mean 

Max 
(Absolute) 

SD 
 

Emotions 
Min  

(Absolute) 
Mean 

Max 
(Absolute) 

SD 

PD 1.00 (1.00) 2.51 5.00 (5.00) 0.79  Anger 1.00 (1.00) 2.83 5.00 (5.00) 1.38 

Ductile 1.67 (1.00) 3.98 5.00 (5.00) 0.63  Ashamed 1.00 (1.00) 2.45 5.00 (5.00) 1.25 

Elastic 1.00 (1.00) 2.27 4.83 (5.00) 0.85  Guilty 1.00 (1.00) 2.35 5.00 (5.00) 1.19 

CFCf 1.00 (1.00) 3.61 5.00 (5.00) 0.72  Fearful 1.00 (1.00) 2.86 5.00 (5.00) 1.31 

CFCi 1.00 (1.00) 2.64 4.57 (5.00) 0.77  Hopeful 1.00 (1.00) 2.54 5.00 (5.00) 1.28 

RCW 
general 

1.00 (1.00) 2.48 4.00 (4.00) 0.58 
 

Powerless 1.00 (1.00) 2.90 5.00 (5.00) 1.26 

RCW 
enviro 

1.08 (1.00) 2.47 4.00 (4.00) 0.49 
 

Joyful 1.00 (1.00) 1.43 4.00 (5.00) 0.87 

BIF 
enviro 

0.00 (0.00) 0.52 1.00 (1.00) 0.25 
 

Confused 1.00 (1.00) 2.27 5.00 (5.00) 1.23 

BIF 
general 

0.00 (0.00) 0.50 1.00 (1.00) 0.23 
 

Despairing 1.00 (1.00) 2.52 5.00 (5.00) 1.27 

Budget 2.50 (1.00) 7.98 11.00 (11.00) 1.62  Excited 1.00 (1.00) 1.62 5.00 (5.00) 1.01 

Policy  
support 

2.11 (1.00) 5.18 7.00 (7.00) 0.99 
 

Bored 1.00 (1.00) 1.75 5.00 (5.00) 1.13 

      Irritated 1.00 (1.00) 2.90 5.00 (5.00) 1.34 

      Apathetic 1.00 (1.00) 1.97 5.00 (5.00) 1.11 

Note: Minimum and maximum scores refer to the lowest and highest scores selected by the respondents in 
the sample. The absolute minimum and maximum scores refer to the top and bottom end of the scales.  
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Figure B2. Dendrogram generated from quantative scores on emotions in Study 5. 

 

Table B3 
Clustering statistics for hierarchical clustering 
 4-cluster solution 8-cluster solution Optimal 

Connectivity  102.636 179.989 4 

Dunn  0.173 0.191 8 
Silhouette 0.300 0.200 4 
APN  0.099 0.136 4 
AD   5.764 5.034 4 
ADM  0.509 1.062 4 
FOM  1.187 1.088 8 
Note. Arrows refer to whether the indicator should be maximised () or 
minimised () 

 

For this reason, we chose a 4-cluster solution, based on the statistical support 

and on a visual inspection of the dendrogram (which we suggest shows four distinct 

clusters). We also sought to avoided clusters of small sample size to prevent anomalies 

influencing our conclusions, but performed an inspection of the 8-cluster solution to 

examine some of the key differences within the four clusters (see main Manuscript).  

Four main clusters of participants were identified. The profiles were: “Weak 

Negative Emotion”, those experiencing higher negative than positive emotions, but at 

a low intensity; “Strong Negative Emotion”, those experiencing negative emotions at 

a higher intensity, and low positive emotions; “No Emotion”, those experiencing low 
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intensity levels of both negative and positive emotion; and “Ambivalent”, those 

experiencing both positive and negative emotions.  

Figure B3 shows participants’ belief in climate change, sorted by their emotion 

profile. 93% of Strong Negative Emotion participants expressed belief in 

anthropogenic climate change, compared to only 74% of Weak Negative Emotion 

participants, 56% of Ambivalent participants, and 28% of No Emotion participants. 

The majority of participants who said that climate change was natural were in the No 

Emotion or Ambivalent clusters.  

While both the Strong Negative Emotion profile and the Weak Negative 

Emotion profile are associated with strong belief in anthropogenic climate change, the 

cluster analysis suggests that belief alone cannot show the range of emotions 

associated with believing in anthropogenic climate change. The emotions experienced 

appear to differ significantly between clusters, as does the intensity with which those 

emotions are experienced. 

We explored the relationship between emotion profile and other attitude and 

worldview items relating to climate change, to understand how different groups may 

think about climate change, in addition to how they feel. Figure B4 shows that the 

emotion clusters show different patterns of responses when it comes to environmental 

worldviews, time perspective, and cognitions about climate change.  

The extreme groups, Strong Negative Emotion and No Emotion show similar 

patterns to findings in previous research. The No Emotion group is psychologically 

distant from climate change, perceives that the environment will bounce back from 

any human actions, and prefers to deal with immediate, rather than future 

consequences. The Strong Negative Emotion group show the opposite characteristics: 

they are psychologically close to climate change, and perceive the environment to be 

ductile (i.e. as unable to recover easily from damage). This group also has higher 

concern for future consequences and lower concern for less important immediate 

consequences. The Weak Negative Emotion group shows the same pattern as the 

Strong Negative Emotion group, but at a lower intensity.  

Finally, the Ambivalent emotions group show high elastic worldviews, and 

high preference for immediate consequences. They do not report very high 

psychological distance from climate change. This suggests that respondents in the 

Ambivalent group feel positive emotions about climate change not because they 
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perceive it to be far away, but because they believe the environment will recover on 

its own from any human actions.   

  

 
 Figure B3. Proportion of participants in each emotion profile, according to 

belief in climate change. 
 

 
Figure B4. Relationship between emotion profile and other variables (Z-scores).  
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A hierarchical linear regression was conducted to explore the predictive power 

of emotion clusters when combined with other variables (Table B3 for budget increase, 

Table B4 for policy support). The emotion profiles were entered as base-coded dummy 

variables, where Strong Negative Emotion emotions were the base group, hence, beta 

values for the emotion profiles are calculated in relation to Strong Negative Emotion 

group scores.  

The order of steps was designed to test the contribution of emotion profiles to 

the model, indicated in the change statistics. The analysis for support for budget 

increases shows that emotion clusters are a more powerful predictor than Belief, which 

added no predictive power to the model.  

In both regressions, the effect of clusters lies in the difference between No 

Emotion and Strong Negative Emotion groups. This predicted budget increase along 

with psychological distance, ductile worldview, and environmental BIF. The 

hierarchical regression for policy support had similar findings, but psychological 

distance was no longer significant when emotion profiles were added. Predictors of 

policy support were ductile worldview, environmental BIF and CFC immediate. This 

last variable appears to be significant only when ductile worldview is included in the 

model, otherwise showing a negative zero-order correlation (r2 = -0.28), and a non-

significant role in the model when ductile worldview is omitted (p = 0.22).  
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Table B3     
Hierarchical Regression: Budget Increase     

  Model 1 Model 2 Model 3 
Model Variables β t β T β t 

1 

(Constant)   4.20   3.60   3.85 
Psychological Distance -.32*** -4.35 -.31*** -3.65 -.25** -2.94 
Ductile WV .32*** 4.05 .32*** 4.04 .30*** 3.84 
Elastic WV -.02 -.21 -.01 -0.15 -.01 -.16 
CFC Future .04 .54 .03 0.47 .03 .48 
CFC Immediate .08 1.13 0.07 1.05 .09 1.25 
BIF environmental .19*** 3.22 .19** 3.21 .20*** 3.32 

          

2 Belief     0.02 0.33 -0.00 -0.01 

 

3 

Profile: No emotion         -.20* -2.46 
Profile: Ambivalent         -.07 -.95 
Profile: Weak Negative 
Emotion         

-.11 -1.54 

  R2 = .42 R2<.001 R2 = .02 

 Sig. F p < .001  p = .74 p <.001 

a.     * <.05, ** <.01, ***<.001 
b.     Base group: Strong Negative Emotion  
c.    Reported scores are adjusted R2 values 

 
Table B4 
Hierarchical Regression: Policy Support 

  Model 1 Model 2 Model 3 
Model Variables β t β t β t 

1 

(Constant)   1.00   -0.13   0.24 
Psychological Distance -.31*** -4.49 -.22** -2.88 -0.14 -1.79 
Ductile WV .47*** 6.42 .48*** 6.54 .47*** 6.66 
Elastic WV -.02 -.33 .01 .10 -.05 -.74 
CFC Future -.02 -.30 -.04 -.68 -.05 -.88 
CFC Immediate .15* 2.35 .13 1.93 .13* 2.13 
BIF environmental .17** 3.10 .17** 3.08 .16** 2.95 

          
2 Belief     .16* 2.29 0.118 1.76 

 

3 

Profile: No emotion         -.22** -3.02 
Profile: Ambivalent         .08 1.20 
Profile: Weak Negative 
Emotion         

-.05 -.79 

  R2 = .49 R2= .01 R2 = .05 
 Sig. F p<.001 p = .023 p<.001 
a.     * <.05, ** <.01, ***<.001 
b.   Base group: Strong Negative Emotion  
c.   Reported scores are adjusted R2 values 
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Letter sent to Climate Scientists 

The following letter has been provided by the ITHYF project: 

 

Dear _____, 

 

My name is Joe Duggan, I’m currently studying at ANU completing the masters of 

science communication outreach program. As part of my coursework for the year I 

need to run a trial of a science communication project. My program convener, Will 

Grant, mentioned you would be a good person to get in contact with in regards to this. 

 I want to trial a novel way of engaging people with climate change. Not through using 

facts, statistics and numbers, although they are a vital weapon in the fight.  I want to 

use emotion as the trigger to engage people. My goal is to get a number of high profile 

climate scientists to hand write letters on how climate change makes them feel. I want 

the letters to be slightly ambiguous, not entirely clear that they’re about climate change 

until right at the end. So that people are connecting with the emotion in the words, not 

the actual topic. 

 My aim is to take these hand written letters and blow them up to a displayable size, 

attaching at the bottom links to various online presences that will allow people to 

express how climate change makes them feel and be a source for further information 

on the science behind climate change. I want to then display the letters in a public place 

ensuring that a large number of people are exposed to them. 

 Would you be interested in penning a letter for me? It doesn’t have to be long. 

Anywhere between a few lines to a whole A4 page is fine.  It is entirely possible that 

the overriding emotion coming through in these letters would be fear, but they don’t 

have to be all about fear. They could be optimistic about the future, excited by the 

possibilities, scared of what we’re leaving behind for our children, anything. 

 They need to be as legible as possible and it would be fantastic if they could be 

finished off with your name and title. 

 

If you have any other questions please don’t hesitate to contact me. 

Regards,  

Joe Duggan
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