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Abstract 

Australia faces an increasing threat to its water security due to climatic events such as 

drought. Currently, there is minimal empirical research regarding effective communication in 

the water security context to increase water conservation behaviour in at-risk communities. 

Therefore, the current research project aimed to explore the complicated nature of individual 

threat perceptions of water and provide recommendations for communications in the water 

security context to encourage conservation behaviours. 

 To date, research around mitigation behaviour using a theoretical approach has 

occurred predominately in the health context. Study 1 aimed to investigate whether a well-

utilised health behaviour prediction model, the extended parallel process model (EPPM), 

could predict water conservation behaviour. Study 1 was conducted in Townsville 

(Australia), which was currently in significant drought. Participants completed an online 

survey that asked questions about water usage behaviours, perceptions of how water 

restrictions were communicated, and concerns regarding water security at the time and in the 

future. The results from 363 participants found that the EPPM variables (threat, self-efficacy 

and response-efficacy) were significant predictors of water conservation behaviour, over and 

above demographic variables.  

Study 1 also aimed to explore the EPPM’s predictions by using the model’s variables 

to group like-minded individuals and provide further threat-message recommendations to 

branch away from the previous ‘one size fits all’ approach to environmental campaigns. 

These groupings were based on common standings of perceived threat and efficacy to further 

understand people's perceptions of environmental events. Findings indicated that each group 

differed in their water conservation behaviour, with behavioural engagement in line with the 

EPPM predictions with respect to standings on threat and efficacy perceptions. The groups 

were also characterised according to their demographic profile and standings on variables 
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such as behavioural engagement and perceptions of responsibility. Recommendations for 

communications were made with respect to the unique differences of each group. This 

research informed and supported a more targeted approach to the communication of 

environmental threats, such as drought, to increase water conservation, as well as the EPPM’s 

application in the environmental context. 

 Study 2 aimed to further explore the concept of threat in the water security context 

and understand how individuals perceive water and make decisions when threats are 

perceived as distant or hypothetical. Additionally, this study aimed to investigate a number of 

gaps and theoretical questions that resulted from Study 1, predominantly around the currency 

and hypothetical nature of environmental events. A pre-post experimental study was 

conducted whereby water security events were manipulated using the construal level theory 

(CLT) factors (temporal, spatial, social and hypothetical distances) in messages depicting a 

scenario (distal vs. proximal water security threats).  

 Participants (N= 299) in the Townsville region initially completed a pre-test that 

assessed their threat susceptibility, threat severity, response-efficacy, and self-efficacy 

perceptions in response to their ‘current’ water security issue/s in their town of residence. 

Participants were then randomly allocated to one of two vignettes that presented either 

proximal or distal water-related threat scenarios, viewing both vignettes by the end of the 

survey. Contrary to CLT predictions, the manipulation of psychological distance resulted in 

increased threat perceptions after exposure to the distal scenario. Additionally, the perceived 

experience of an event also appeared to affect threat perceptions, with those with previous 

experience of a water security threat exhibiting higher threat perceptions. Last, in terms of 

decision-making in the water security context, the application of CLT appears mixed. The 

results indicated that regardless of scenario presentation, individuals were more likely to 
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choose feasible behaviours (the how line of thinking), rather than those that are 

decontextualized or abstract. 

Based on the reviewed literature and the results from the current study, both 

theoretical and practical recommendations for developing effective communication in the 

water security context were made. Key recommendations for the project indicate that the 

EPPM appears to be a suitable model to apply in the context of water security. The model 

provides an appropriate theoretical foundation for threat message construction and the 

measurement of threat and efficacy constructs to predict behaviour in the face of water 

security threats. Furthermore, the project shows mixed results for the use of CLT in this 

context. Regardless, CLT components of spatial, temporal and social distances may be used 

in targeted messages encouraging water conservation behaviours. The results of this project 

increased the understanding of threat communication in the environmental context and 

perceptions of water, both of which facilitate water conservation behaviour. 
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Chapter 1: Introduction 

Many regions worldwide are experiencing an increase in the intensity of climate change 

related events, specifically those that are water-related, which carry an extensive array of 

negative effects (IPCC, 2022). These adverse effects can include temperature increases, shifts 

in the timing of river flow, dry conditions, increased storm-water run-off and sea-level rise 

(Bouwer, 2019; Brears, 2017). The adverse impacts of climate change are also documented to 

have major implications for freshwater resources, water management and overall water 

quality (Beeson, 2020; Gleick, 2012; Pearce et al., 2013). The vulnerability of a country’s 

water supply is also partially mediated by individual consumption of the natural resource. 

Population growth and an increase in agricultural and industrial activities are argued to 

pressure already strained water supplies (Beeson, 2020; Gregory & Hall, 2011). As a result, 

there is a greater demand for, but a shrinking supply of, water, with the global demand for 

water projected to bypass supply by 40% in 2030 (Brears, 2017). Australians are not 

unfamiliar with climate-related events that negatively affect Australia’s water security, with 

one of the most common and widespread climatic events in Australia being drought. 

Drought can be defined as a natural hazard that is a “prolonged, abnormally dry 

period when the amount of water is insufficient to meet our normal use” (Bureau of 

Meteorology: Australian Government, 2019b). Australia, as a whole, has experienced 

significant periods of drought and water scarcity (the long-term result of drought) for several 

years. For example,  58% of Queensland and 16% of New South Wales experienced severe 

drought in 2018 (Steffen et al., 2018). The adverse effects of drought have also occurred in 

conjunction with a significant decrease in rainfall nationally over the last three decades, with 

the prediction of further reductions in the future (Bureau of Meteorology: Australian 

Government, 2018; Steffen et al., 2018). For example, there was a 26% decrease in rainfall 

from 2016 to 2017/18 (Australian Bureau of Statistics, 2020b), followed by the year 2019 
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being recorded as the country's driest in over a century (Bureau of Meteorology: Australian 

Government, 2019a). This reduced rainfall, combined with the forecast of rising temperatures 

in Australia, increases the country's likelihood of future water insecurity (CSIRO & Bureau 

of Meteorology: Australian Government, 2015). In addition, Australia has also been subject 

to a recent period of increased cloud cover, moisture and wind, known as a La Nina. As well 

as increased rainfall, a La Nina also presents a series of change in other environmental 

conditions, including a shift in temperature extremes and a greater risk of tropical cyclones 

(Bureau of Meteorology: Australian Government, 2016). The increased rainfall and risk of 

flooding has a considerable impact on the freshwater resources of Australia. For example, 

floodwaters produce an excess sediment, nutrients, and pollutants that may degrade aquatic 

habitats, lower water quality, and contaminate coastal food resources (Talbot et al., 2018). 

This presents another challenge to the water security of Australia both now and in the future, 

as La Nina events occur approximately every 5 years. 

Despite the concerning weather patterns within the country, water is highly accessible 

to most of Australia’s population compared to other parts of the world. It is acknowledged 

that water security is a broad issue that has far-reaching global, national, community and 

individual impacts (CSIRO, 2011; UN Water, 2013). Water is considered a public resource, 

but water consumption is associated with personal or individual behaviour (Deng et al., 

2017). On this basis, this thesis, both in terms of the examination of literature and statistical 

analysis, considers individual perceptions, experiences and behaviours on issues that may be 

regarded as global or widespread. In other words, the topics discussed can have an impact on 

a global or national level, but the consideration of impact for this thesis is at the personal 

level. 

To understand how an individual may perceive the adverse effects on their water 

supply, what it means to have water security (or insecurity) should first be examined. There 
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are differing views in the literature on what urban water security means and how it can be 

achieved (e.g., Allan et al., 2021; Brears, 2017; Gerlak et al., 2018). The United Nations 

(UN) defines water security as:  

The capacity of a population to safeguard sustainable access to adequate quantities of 

acceptable quality water for sustaining livelihoods, human well-being, and socio-economic 

development; for ensuring protection against water-borne pollution and water-related disasters; 

and for preserving ecosystems in a climate of peace and political stability (United Nations, 

2013, para. 1).  

Within this working definition provided by the UN is a series of critical elements 

argued to be necessary to achieve and maintain water security. A component of particular 

interest to the current thesis states that water security is the capacity and ability to manage the 

uncertainties and risk of water-related hazards, for example, droughts and floods (UN Water, 

2013). The capacity and ability mentioned above can be understood on many levels, 

including community and individual levels. At the community level, if a region has effective 

policies to deal with water-related hazards, such as limitations placed on water use 

implemented after a drop in water supply, then the region may be considered secure. At the 

individual level, if an individual can cope with the uncertainties and risks of water-related 

hazards by limiting their use and consumption and those behaviours do not impact their 

livelihoods, they may perceive their country, community, and/or themselves as having 

adequate water security measures and safeguards. This essential element will be adopted as 

the basis for defining water security in the current work with individual-level perceptions of 

primary focus. 

With climatic events such as drought showing no signs of reprieve and having 

considerable direct and indirect impacts on the way Australians live, there have been 

substantial attempts to reduce the adverse effects of these events. Such efforts include 
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implementing supply limits, technological advancements and water distribution structure 

changes (Beeson, 2020; CSIRO, 2011). For example, in 2021, the Australian Government 

committed $3.5 billion to fund water infrastructure for the country (Australian Government: 

Productivity Commission, 2021). Targeting human consumption through behaviour change is 

another strategy employed to reduce the effects of climatic events in Australia (Beeson, 

2020). Adjusting human behaviour may mitigate the negative impact of events like drought 

and help protect Australia’s water security. However, research on drought and human 

behaviour is commonly focused on the coping strategies and mental health consequences of 

those affected in terms of agricultural loss. There is little focus on actual water conservation 

behaviour measurement (Dolnicar & Hurlimann, 2010; Landon et al., 2016) or understanding 

layperson perceptions of water scarcity and conservation behaviour (Kneebone et al., 2020). 

Very little research has also focused on personal or community impacts (Murti et al., 2016), 

particularly in communities with little experience or exposure to water security threats or 

countries where water and access to water are taken for granted. Therefore, effective 

evidence-based strategies or interventions to reduce human consumption of water are limited 

and need to be explored further to produce behavioural change resulting in increased water 

security within Australia. 

One such method that has been used to encourage water mitigation behaviour at a 

population level is threat or risk communication through local channels and the mass media 

(Abu Bakar et al., 2021). For instance, local government water restriction campaigns are 

constructed to highlight the water usage within a community and provide suggestions for 

conserving water in the home. These campaigns are constructed in an attempt to change 

behavioural and attitudinal norms by challenging an individual’s traditional perception of 

water security and supply. For example, the 2007 eight-month “Target 140” campaign in 

South East Queensland (SEQ) targeted household water consumption through the distribution 
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of print media, radio and television advertisements, as well as through the delivery of water-

saving devices (Walton & Hume, 2011). Similarly, the 2020 “Every drop counts” campaign 

by Seqwater also promoted the curtailment of household water use in SEQ. This campaign 

featured an advertisement on the radio, buses and petrol pumps, SEQ television, Spotify, and 

YouTube (see https://youtu.be/Dr9BajqoQuY for an example of an advertisement from this 

campaign).  

Threat or risk-based water-saving campaigns are among the most common techniques 

for promoting household water conservation (Koop et al., 2019; Syme et al., 2000). 

Generally, these messages have high threat components highlighting the negative impacts of 

behaviours to increase the audience’s fear emotions, yet they arguably do very little in 

increasing behaviour (Bamberg & Möser, 2007; Barr, 2006; Howell, 2014; Shanahan et al., 

2000; Wallack, 1999). There is little evidence to suggest that current water-saving campaigns 

encourage anything more than reception or awareness among those more at risk (Syme et al., 

2000). Campaigns that employ these methods are often termed “fear appeals” and attempt to 

use communication techniques that arouse fear emotions to promote self-protective 

behaviours (Rogers, 1983; Ruiter et al., 2001). These appeals are among the most widely 

used social marketing strategies to gain audience attention and encourage behaviour in many 

domains (Cho & Salmon, 2006; Li, 2014; Tay & Watson, 2002). Despite the frequency of 

these campaigns, it is questioned whether these methods effectively increase behaviour and, 

more importantly, whether they will continue to safeguard the country’s water supply in the 

future.  

The continued use of fear-focused campaigns has been a concern for many decades 

for those who design and assess them due to the lack of scientific evaluation of this approach, 

the absence of a theoretical basis behind their construction and the significant costs 

associated with such strategies (Kidd et al., 2019; Syme et al., 2000). Although there has been 
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limited research exploring this issue, the lack of reported success of fear appeals in the 

environmental space may be driven by the uncertain efficacious information contained within 

the messages. Environmental issues are generally not solved by virtue of a single action. As 

such, it is difficult for message creators or governing bodies to reassure individuals that their 

‘response’ will result in the desired effect by simply including efficacy information (e.g., 

suggesting that using less water will minimise the immediate adverse impacts of drought). 

This is generally because these issues require collective action over an extended period to 

positively affect the environment (Gifford, 2011; Grunig, 1976). Additionally, the 

gratification of acting to reduce environmental threats is often distant, delayed or absent 

(Schafer & Schlichting, 2014).  

Furthermore, in the water security context, theory-driven approaches regarding 

communication of such issues or understanding perceptions and behaviours have been 

applied minimally (e.g., Deng et al., 2017; Dolnicar & Hurlimann, 2009; Fielding et al., 

2012; Mankad et al., 2013). Theoretically-driven communication approaches have been well 

adopted in the health context (Gore & Bracken, 2005; Hatchell et al., 2013; McKay et al., 

2004), where it can be assumed that there are natural reinforcements should one choose to 

engage in health-protective behaviours (i.e., improved health). To best understand how to 

communicate information effectively in the water security context, one must understand how 

individuals perceive threats to their water security. One such behaviour change model which 

provides a theoretical basis for constructing threat communications by measuring perceptions 

and predicting outcomes (e.g., attitudes, behaviours or intentions) is the extended parallel 

process model (EPPM) (Witte, 1992). This model was constructed and intended to be used in 

the health context. Therefore, there has been a lack of application and scientific evaluation of 

its effectiveness in predicting cognitions and behaviours in the context of environmental 

issues more broadly, making it difficult to determine if a theoretical approach to risk message 
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construction using this model in this context is effective. It is also unknown whether the 

elements of selected theories add to or assist in explaining behavioural prediction or 

measurement, specifically related to water use. These considerations, and many more (e.g., 

the large variability in how individuals perceive water-related threats (Cockerill et al., 2016)), 

are addressed throughout the thesis. Consequently, this thesis directly attempts to explore 

ways in which messages can be effectively created, specifically in the water security context, 

whilst considering the challenges of environmental communication. 

Given that water management is often considered a technical challenge typically met 

by the industrial sector (Pearce et al., 2013), managing water through changing and 

addressing human perception is often less considered. Evaluating how individuals perceive 

environmental events that negatively impact Australia’s water security contributes to the 

management of the country's water supply. Therefore, the current research plans to 

investigate how individuals use water, their perception of it, and how this perception 

influences decision-making in the water security context. In aiming to understand individual 

water perceptions in the Australian context, via a case-study and using health behaviour 

change models as a basis, the novel approach of this thesis can be regarded as imperative and 

timely, given the increasing intensity of climatic events throughout Australia and their effect 

on the country’s water security. 

In summary, the current thesis presents a novel way of assessing and exploring 

individual behaviour and perceptions in response to water security threats in an at-risk 

community to provide recommendations for more effective communications to improve 

Australian water security. This work considers and incorporates evidence from the 

environmental context, employing examples from the broader health and social marketing 

literature across nine chapters. The second chapter reviews the literature and history of 

population threat communication techniques, specifically focusing on the EPPM. Chapter 3 
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then examines the EPPM in the context of water security and establishes the first study’s 

aims. Chapters 2 and 3 develop the hypotheses that led to Study 1 in chapter 4, which 

explores using the EPPM to predict water conservation behaviour and examines individual 

responses to a water security threat. Chapter 5 reviews the literature on audience 

segmentation and generates several hypotheses tested in chapter 6, focusing on individual 

differences in perceptions in this context. Chapter 7 introduces a new theory in the social 

marketing space and the environmental context, the construal level theory (CLT) (Trope & 

Liberman, 2010). This chapter develops multiple hypotheses explored and examined in 

chapter 8 (Study 2). Last, chapter 9 presents a general discussion of the overall project. This 

chapter discusses the outcomes, implications, limitations, and general conclusions of the 

entire project, emphasising environmental communication, individual cognition, and 

psychological theory.   
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Chapter 2: Communicating Threatening Information Using Behaviour Change Models 

Fear appeals use persuasive communication techniques to arouse an unpleasant emotional 

state in an attempt to promote precautionary motivation and self-protective behaviours 

(Rogers, 1983; Ruiter et al., 2001). Fear appeals make up a fundamental element in risk 

communication by presenting the adverse outcomes or consequences of engaging in risky 

behaviour. Such communication attempts to present information that individuals may find 

threatening by emphasising the extreme, negative consequences of engaging in the targeted 

behaviours. These appeals aim to engender what can be considered a ‘healthy’ level of fear in 

their audience to encourage engagement with some type of mitigation behaviour (Rogers, 

1975). Fear appeals have a long history of use in health behaviour promotion, road safety 

advertising, and awareness of how human behaviour negatively impacts the environment 

(e.g., Algie & Rossiter, 2010; Hart & Feldman, 2014; Lewis, Watson, & Tay, 2007; Lewis, 

Watson, Tay, et al., 2007; O'Neill & Nicholson-Cole, 2009; Rigby et al., 1989; Ross et al., 

1990; Shanahan et al., 2000; Syme et al., 2000). It is hypothesised that changing an 

individual’s attitudes will persuade them to adopt healthier, safer or more environmentally 

friendly approaches to daily life and ultimately lead to improvements in individual health, 

safety or the environment (Lewis, Watson, & Tay, 2007).  

The predicted effectiveness of a fear appeal is commonly attributed to the heightening 

of the viewer’s attention due to the dramatic events it portrays (O'Neill & Nicholson-Cole, 

2009). However, it is argued by various researchers that this technique’s ability to actually 

change behaviour is questionable (Bamberg & Möser, 2007; Barr, 2006; Howell, 2014; 

Shanahan et al., 2000; Wallack, 1999). As the strategy is still frequently employed by 

policymakers, and there is some evidence supporting fear appeals in directing attention, it is 

worth examining the anatomy of an effective appeal and thus effective communication. The 

current chapter is a theoretical examination of fear appeals leading to a discussion on the 
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most common and, what some would consider, the most effective theoretical frameworks 

used to construct and examine these appeals (Witte, 1992). 

2.1 Anatomy of Fear Appeals: Essential Components of Effective Communication 

There are three main components of a traditional fear appeal that should be included in a 

communication to maximise success. The first part of the fear appeal is the threat perception 

of an external stimulus that is perceived to be of danger or harm to an individual (Maloney et 

al., 2011; Witte, 1992). Recognition of information as threatening requires an individual's 

assessment of both the severity of and their susceptibility to the threatening event. Severity is 

defined as the level of harm an event/stimulus is likely to cause an individual or the event's 

seriousness. Susceptibility is defined as how likely an event will harm or influence an 

individual (Witte, 1992). The next part of this type of communication is fear, which is the 

emotional component elicited by the fear appeal (Witte, 1992). This emotion can be 

described as an individual’s sense of impending danger and the discomfort or apprehension 

caused by the threat perceived as significant and personally relevant (O'Neill & Nicholson-

Cole, 2009; Witte, 1992). The final part of a fear appeal is the elicitation of efficacy 

perceptions in response to the fear message. Within perceived efficacy, it is hypothesised that 

there are two components; perceived self-efficacy and perceived response-efficacy (Witte, 

1992). Perceived self-efficacy is defined as whether an individual perceives they could take 

action to divert a threat. In contrast, response-efficacy is defined as the perceived 

effectiveness of an action in reducing the impact of a threat (Witte, 1992).  

Typically, the outcome assessed in traditional fear appeal research is message 

acceptance, which can be assessed by either a change in an individual’s attitude toward the 

stimulus, intention to engage in the target behaviour, or actual behaviour change in line with 

the message recommendations (Witte, 1992). Other outcomes less commonly assessed are 

defensive avoidance and reactance, which is an individual’s resistance to a message, and the 
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explicit refusal to change due to perceived manipulation (Witte, 1992). The three components 

potentially contributing to an effective fear appeal are not always adhered to, and fear appeals 

are often criticised for their over-reliance on threat information to induce fear, inadequate 

efficacy components or the requirement of other variables to encourage behaviour change 

(e.g., Algie & Rossiter, 2010; O'Neill & Nicholson-Cole, 2009; Peters et al., 2013; Shanahan 

et al., 2000). These issues will be discussed in further detail below in the analysis of fear 

campaigns using this approach to produce behaviour change.  

2.2 Criticisms of Fear Appeals 

Fear appeals have mixed results regarding their power to persuade audiences (Ruiter et al., 

2001; Witte & Allen, 2000). Of the criticisms mentioned in fear appeal literature, one that 

seems prominent is the lack of understanding of the relationships between factors that make 

up effective appeals. One of the most memorable public health campaigns guilty of this flaw 

is the 1987 Grim Reaper campaign developed by the National Advisory Committee on 

Acquired Immunodeficiency Syndrome (AIDS). This campaign was developed to motivate 

the Australian public to learn more about human immunodeficiency virus (HIV) and AIDS 

and take protective action to encourage safe sex (Rigby et al., 1989; see 

https://www.youtube.com/watch?v=U219eUIZ7Qo for the advertisement). 

The Grim Reaper campaign was designed based on the belief that AIDS should be 

considered a personal threat to all individuals (Taylor, 1987). The campaign's centrepiece, 

which received considerable public exposure over a two-week period, was a TV 

advertisement set in a bowling alley (Rigby et al., 1989). It opened with a hooded Grim 

Reaper bowling down tenpins of ‘ordinary Australians’, including mothers holding babies, 

with a grimly voiced narrator stating that anyone could be killed by AIDS (Stylianou, 2010). 

The rationale behind the campaign’s construction and, more specifically, the Grim Reaper 

advertisement was simple: the more fear one experiences, the more likely an individual will 
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be to adopt protective behaviours to avert the perceived threat (Rigby et al., 1989; Shanahan 

et al., 2000). This rationale was based on early theories in the fear appeal literature, 

commonly known as drive theories, which suggested that more fear leads to greater 

persuasion or motivation (Rigby et al., 1989).    

The portrayal of death in this campaign shocked the nation and continues to be one of 

Australia's most memorable television advertisements (Stylianou, 2010), placing the issue of 

AIDS on the general public’s agenda. Although gaining overwhelming attention and 

spotlighting a topical subject at the time, this campaign failed in its attempt to influence 

targeted outcomes (Noble & Noble, 1988). For example, Shanahan et al. (2000) found the 

campaign did not produce behaviour change in those at high risk of HIV, while Rigby et al. 

(1989) and Ross et al. (1990) found no significant increase in concern around or knowledge 

of, the issue. While the advertisement had the components of an effective fear appeal, it is 

argued that fear was too heavily emphasised. Additionally, while the campaign increased 

attention about the issue, the seriousness of such a threat was not recognised by everyone at 

the time (Stylianou, 2010). Taken together, it seemed that the increased fear the audience was 

experiencing did not have the predicted effect on behaviour. 

The evaluation of the Grim Reaper campaign made it evident that the relationship 

between fear and behaviour is not simplistic and that heightened fear-arousal may result in 

little behaviour or attitudinal change. It appears that for a fear appeal to be effective, a more 

complex framework than just that of arousing fear emotions needs to be applied. One 

suggested fear-behaviour relationship is known as the curvilinear or ‘inverted-U’ 

relationship, which was first coined by Janis and Feshbach in the early 1950s (Janis, 1967; 

Janis & Feshbach, 1953) and is illustrated in Figure 1. The inverted-U theory of fear 

hypothesises that fear arousal is necessary to motivate an individual to perform the required 
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action. However, too much fear is predicted to lead to maladaptive outcomes (Janis, 1967; 

Janis & Feshbach, 1953). 

Figure 1 

Inverted-U Relationship Between Fear Arousal and Behaviour/Attitude Change (Janis, 1967; 

Janis & Feshbach, 1953) 

 

As depicted in Figure 1, initially increasing the level of fear arousal would, in turn, increase 

changes in individual attitude or behaviour. Fear would increase until a critical point was 

reached, where an individual would exhibit an avoidance response, rejecting the message and 

resulting in low levels of attitude or behaviour change (Janis, 1967; Janis & Feshbach, 1953). 

To put into the context of the Grim Reaper campaign, this campaign was released when 

society had little knowledge about HIV/AIDS. Consequently, people also had little 

understanding of this disease's preventative behaviours and whether the suggested behaviours 

in the advertisement would effectively reduce the threat. Therefore, when referring to Figure 

1, it can be argued that individuals were presumed to have reached a high level of fear arousal 

due to the ‘scariness’ of the advertisement itself, regardless of any other information 
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presented. This high fear emotion, in turn, may have led to a low level of attitude change 

resulting in minimal behavioural compliance (Shanahan et al., 2000).  

Although this theory was formulated over 70 years ago, the inverted-U theory 

hypothesis fell out of popularity in the subsequent decades due to a lack of support (Rogers, 

1975). However, the relationship between fear and behaviour is arguably still relevant today. 

This relationship should be considered in the construction of risk communication where 

threats are large or perceived as affecting whole populations (e.g., in the environmental 

context). Such relationships may enable an explanation for behaviour (or lack thereof) in 

these contexts.  

2.3 The Modern use of Fear-Appeals 

Environmental events, such as drought, cyclones and, in a broader context, climate change, 

are considered significant issues that can affect individuals, communities and the world more 

broadly (Gleick, 2012). Behaviours such as conserving water may be encouraged in media 

campaigns to mitigate environmental events and reduce the risk to the general public. The 

environmental issue and its adverse effects, for example, a water supply at risk due to 

drought, is often conceptualised as a ‘threat’ to individuals. Additionally, behaviours such as 

conserving water are conceptualised as adaptive behaviours whereby individuals evaluate the 

‘efficacy’ of performing such actions in terms of whether they may reduce the threat. The 

constructs of threat and efficacy that make up an effective behaviour change campaign have 

been widely acknowledged and applied in various contexts (e.g., Carey & Sarma, 2016; Gore 

& Bracken, 2005; Hatchell et al., 2013; McKay et al., 2004; Pedruzzi et al., 2016). However, 

these foundations for success have rarely been applied in the environmental context.  

Road safety campaigns are particularly renowned for using fear-provoking graphic 

imagery to promote behaviour change. For example, The Transport Accident Commission in 

Australia constructed a series of highly emotional road safety commercials depicting graphic 
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car crash scenes with mangled cars and bloodied bodies as a result of unsafe and illegal 

driving practices (Algie & Rossiter, 2010; Lewis, Watson, Tay, et al., 2007; Tay, 2005). 

However, these appeals are again based on the outdated assumption that more fear results in 

more behaviour (Lewis, Watson, Tay, et al., 2007; Tay & Watson, 2002). As a result, the 

success of road safety appeals is a contentious issue. Research conducted in Victoria, 

Australia, has suggested that the reduced number of road incidents can be attributed to these 

types of campaigns due to their ability to grab the audience’s attention (Lewis, Watson, Tay, 

et al., 2007; Shanahan et al., 2000). However, no published evidence supports the assertion 

that individuals actually engage in the desired behaviour or exhibit maladaptive responses 

due to their exposure to advertising campaigns. In response to this, cognitive components of 

messages (i.e., how individuals perceive a message, or their attitude toward a message) have 

also been investigated extensively in road safety messaging (e.g., Carey & Sarma, 2016; 

Pedruzzi et al., 2016), assumedly in an attempt to move away from the traditional ‘fear-only’ 

approach to road-safety campaigns. These will be explored in further detail later. 

In addition to the road safety context, limited research examining messages within the 

environmental context suggests fear appeals sometimes exhibit a lack of adherence to the 

components hypothesised to make up an effective appeal. This is shown in the research by 

Hart and Feldman (2014), who examined climate-related news reports using the variables 

within the EPPM (Witte, 1992). News report content was analysed on three United States 

television networks (ABC, CBS and NBC) over six-and-a-half years (Hart & Feldman, 

2014). In total, 440 news transcripts discussing global climate change were analysed, and 

threat and efficacy information was coded to see trends (Hart & Feldman, 2014). Results 

found that although news reports spoke about the impacts of climate change (threat) and also 

possible actions to mitigate the effects (efficacy), both issues were rarely discussed in the 
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same broadcast (Hart & Feldman, 2014). However, it should be noted that behaviour was not 

directly examined in this study. 

As suggested earlier in this thesis, communications need both threat and efficacy 

information to engage individuals in an appropriate behavioural response (Witte, 1992). In 

the study by Hart and Feldman (2014), audiences were not given the complete information 

required to develop a desirable response to each climate-related message, not to mention that 

these were news reports and thus the intention was not to curb behaviour. Therefore, the 

likelihood of effective behavioural adaption would be minimal. The research by Hart and 

Feldman (2014) demonstrates that traditional forms of mass media, a common public news 

source, may not always include both threat and efficacy information in one message. As a 

result, there is likely to be minimal engagement with recommended behaviours, leaving 

issues such as climate change posing significant risks to the general public, given the adverse 

outcomes of climate change are exacerbated due to the lack of mitigation action. Whilst these 

conclusions are relevant in the context of the EPPM, they should also be considered in 

respect to the context of the study, where behaviour change was not the intention of the news 

reports nor examined in the research. Despite this, the research by Hart and Feldman (2014) 

is one of the few pieces of literature that has examined threat messages as they appear in the 

real world instead of fabricated advertisements or fear appeals constructed to push an agenda. 

As such, this example, and those addressed above in other contexts, highlight the need to 

construct theoretically driven communications to encourage individuals to engage in the 

desired response, given that traditional informational sources may be unlikely to do so. 

The effectiveness of fear appeals in generating behaviour change has not been 

conclusively established (O'Neill & Nicholson-Cole, 2009; Ruiter et al., 2001; Syme et al., 

2000). Risk communications are often modelled upon the perceived success of previous 

appeals that are predominantly based on the assumptions about the effects of fear on 
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behaviour (i.e., more fear means more behaviour) (Ruiter et al., 2001). The evaluation of the 

Grim Reaper campaign, as well as the many other reviews on the ineffectiveness of the fear 

appeal approach  (e.g., in the context of road safety and climate change; Algie & Rossiter, 

2010; Hart & Feldman, 2014) and climate change (Hart & Feldman, 2014)), as well as the 

disregard for the theory proposed by Janis and Feshbach (1953), demonstrate that this 

approach to behaviour change may not be driven by a clear evidence-base (O'Neill & 

Nicholson-Cole, 2009).  

The gap in understanding of the fear-behaviour relationship is not novel, yet it could 

be argued that it is often ignored. Contemporary research on fear appeals has focused on 

variables that moderate the fear-behaviour relationship, such as cognitive factors (e.g., 

Dolnicar & Hurlimann, 2009; Mankad et al., 2013). This approach may provide a more 

concrete foundation for constructing and evaluating such appeals and result in desired 

behaviour change. Understanding the theoretical basis of an individual’s response to a fear 

appeal may also increase the replicability of successful appeals and allow for a greater 

understanding of the specific factors that feed into behaviour. Many theoretical models 

examine individual cognitive factors (e.g., threat and efficacy constructs) in predicting 

behaviour. Below is a brief outline of such models leading to a discussion on the model 

argued as the most effective for behaviour change in risk communication. 

2.4 Behaviour Change Models 

Drive theories hypothesise that fear arousal is necessary to promote action, with too much 

fear leading to maladaptive responses (Witte & Allen, 2000). Therefore, a moderate amount 

of fear arousal is required to achieve an appropriate adaptive response, such as defined in the 

inverted-U-theory of fear shown in Figure 1 (Janis, 1967; Janis & Feshbach, 1953). A lack of 

support for this simplistic representation of the relationship between fear and adaptive 

behaviour resulted in the rejection of traditional drive theories (Rogers, 1975; Witte, 1992), 
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which only used fear in an attempt to alter behaviour. However, the relationship between fear 

and behaviour, as depicted by Janis and Feshbach (1953) and Janis (1967), is argued to still 

be relevant in conjunction with other moderating factors (Leventhal, 1970; Witte, 1992). As a 

result, theories began to adapt and integrate cognitive constructs and emotional responses to 

assist in the explanation of individual responses to fear appeals, with Leventhal’s parallel 

process model (PPM) (Leventhal, 1970) laying the foundation for fear appeal construction. 

As they stand today, these theories and models are considered to offer a concrete foundation 

for developing and evaluating fear appeals. 

2.4.1 Parallel Process Model 

The PPM, as illustrated in Figure 2, focuses on an individual’s cognitive processing of threat 

messages (Leventhal, 1970). The PPM was the first predictive model to separate an 

individual’s emotional and cognitive processes concerning fear responses (Witte & Allen, 

2000). The model was based on the premise that protective and adaptive behaviour stems 

from a person’s attempt to control the threat (Leventhal, 1970). It was hypothesised that if 

people thought about the threatening message and employed behavioural or cognitive 

strategies to change the event's perceived impact, they would engage in the danger control 

response (Leventhal, 1970). In contrast, a fear control response is where an individual 

engages in avoidance behaviours to eliminate fear, making no progress in controlling the 

initial threatening event (Leventhal, 1970). Leventhal stated that fear communication often 

presented information about a dangerous event and how to avoid such an event. However, 

Leventhal did not explicitly relate these components to the theoretical concepts of fear and 

danger control or specify how these presentations affected the two responses (Rogers, 1975; 

Witte & Allen, 2000). As a result, this model has been considered untestable due to its lack of 

specificity regarding the stimulus variables required to initiate each process (Beck & Frankel, 

1981; Rogers, 1975). Regardless, the PPM did lay the foundations for future fear 
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communication research and coping theory, through the continued examination of “danger 

control” responses in later models, for example, the protection motivation theory and EPPM. 

Figure 2 

Leventhal’s Parallel Process Model (Leventhal, 1970) 

 

2.4.2 Protection Motivation Theory 

The work of Leventhal (1970) was elaborated further by Rogers (1975) via the development 

of the protection motivation theory (PMT), which was the first theory to distinguish between 

the components of a fear appeal. The PMT’s main aim was to explain why individuals chose 

to make decisions to protect themselves from dangerous or harmful events. The PMT 

hypothesises that threat messages activate two mediating cognitive processes, which together 

constitute a danger control response or protective motivation (Rogers, 1975), as illustrated in 

Figure 3. These cognitive processes facilitate message acceptance and specify when an 

individual would engage in a danger control response (Rogers, 1975). This is opposed to its 

predecessor, the PPM, which only examined the cognitive processing of events rather than 

the components that mediate such processing.  

The first process of the PMT is the threat appraisal, defined as an individual’s 

assessment of their vulnerability to and severity of the threat (Ruiter et al., 2001). The second 

hypothesised process is the coping appraisal, which is defined as an individual’s assessment 
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of the effectiveness of a response (response-efficacy) and ability to conduct the appropriate 

action successfully (self-efficacy) (Ruiter et al., 2001). These cognitive processes are argued 

to generate ‘protection motivation’, which arouses, sustains and directs individual action 

(Rogers, 1975). The model predicts that the higher an individual's self-efficacy and response-

efficacy perception, the more likely they will engage in adaptive behaviours, termed 

protective motivation (Rogers, 1975).  

Figure 3 

Roger’s Protection Motivation Theory (Rogers, 1983)  

 

The PMT was subsequently revised with the addition of a rewards appraisal 

component. The rewards appraisal was conceptualised as part of the threat appraisal process 

and referred to the rewards gained by not performing the desired response (Rogers, 1983). 

Additionally, a perceived cost component was also added in the revision. This component 

was suggested to be part of the coping appraisal process and was defined as the cost of 

engaging in the desired response. The cost component included barriers such as 

inconvenience and time (Rogers, 1983).  
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Although this model was originally designed as an explanatory framework for fear 

appeal research, it has also been used to explain the decision-making process and to predict 

behavioural intentions in health research (e.g., Maddux, 1993; Wu et al., 2014). Evidence of 

the predictive utility of the PMT also extends beyond health behaviours to individual pro-

environmental behaviour (Kim et al., 2013; Mankad et al., 2013). Although the theory has 

been effective in predicting behaviour, the revised PMT is argued to be flawed as it does not 

explain how or why an interaction between threat and coping appraisals may produce 

protection motivation (Witte, 1992). If both appraisal processes are high, according to the 

model, intentions to change the behaviour would also be high, potentially resulting in positive 

behaviour change. However, if the coping appraisal is high (e.g., quitting smoking) and the 

threat appraisal is low (e.g., continuing to smoke), according to the model, this would result 

in an illogical and unusual sequence of behaviour (Witte, 1992). The model does not address 

how the interaction between the two appraisal processes relates to protection motivation, nor 

does it explain the link between appraisal and behaviour. 

Even more concerning is that the PMT focuses solely on danger control responses, as 

previously proposed by Leventhal (1970). Rogers (1975); (1983) made no attempt at 

addressing why fear appeals may fail to engage individuals in protective behaviour (Cismaru 

et al., 2008). Witte (1992) stated that fear arousal is the key to understanding when and why 

fear appeals work and fail, with this emotional aspect overlooked in previous fear appeal 

theories. Witte (1992) addressed the need to develop a model that also defined an individual’s 

emotional influence on their behavioural response and included an approach that examines 

fear control responses or how individuals deal with threats through defensive avoidance or 

denial. The EPPM (Witte, 1992) was a result of this observation and proposed a sequential 

model of information processing that includes Rogers’ (1975) PMT but also incorporates the 

PPM developed by Leventhal (1970) to explain the efficacy of fear appeals. 
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2.4.3 Extended Parallel Process Model 

The EPPM (Witte, 1992) was developed to explain the inconsistent results in earlier fear 

appeal research (Maloney et al., 2011) and is argued to offer a more precise explanation of 

individual processing of fear appeals than the PMT (Rogers, 1975) and the PPM (Leventhal, 

1970). The EPPM expands on previous approaches by specifying the relationship between 

threat and efficacy and re-incorporating fear (emotion) as the model's central variable (Witte, 

1992). Additionally, the EPPM makes specific predictions about which of the three response 

types individuals may engage in (no response, fear control response or danger control 

response) depending on the interaction between an individual’s threat and efficacy 

perceptions in response to a threat message.  

According to the EPPM, the threat component is conceptualised as a property of the 

message itself, and ‘fear’ is an individual’s emotional response to the message. The very 

premise of the EPPM is that high (or low) threat components within a message exhibit high 

(or low) fear perceptions. Additionally, the EPPM also assumes an additive relationship 

between threat and efficacy variables (Witte, 1992), in contrast to its predecessor, the PMT. 

This means that the combination of the variables (in an additive manner) will likely produce 

the desired outcomes. For example, a message that is perceived as highly threatening and 

engages a high efficacy perception will be the most effective in terms of behaviour change 

(Witte, 1992). This premise is discussed considerably in the literature (e.g., Popova, 2012; 

Witte & Allen, 2000); however, for the purpose of this thesis, an additive relationship will be 

assumed following the consensus of previous empirical research using the model. An in-

depth explanation of each component and a description of how they have been conceptualised 

in the water security context is presented below. 

Threat. According to the EPPM, threat information is classified as an event perceived 

as dangerous or harmful to an individual (Witte, 1992). What should be noted is that this is an 
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individual’s perception or appraisal of a threat rather than an assessment of the objective 

nature of the threat posed. Witte (1992) proposed that risk was objective but directly 

impacted the viewer’s threat perception. The threat component of the EPPM is comprised of 

two elements: an individual’s perceived susceptibility to and the severity of a risk. 

Susceptibility is defined as how likely an event is perceived to harm or influence an 

individual, and severity is defined as how much perceived harm an event/stimulus is likely to 

cause an individual (Witte, 1992). According to the EPPM, a threat message will provoke 

action as it will convince those who receive it that they are susceptible to or at risk of the 

severe consequences of the threat (Witte, 1992).  

Efficacy. The second component of the EPPM is perceived efficacy, which 

determines the type of action an individual will take in response to a threat. These actions are 

directly affected by the message components and level of threat perception. In the EPPM, 

efficacy is comprised of two factors, self-efficacy and response-efficacy. Self-efficacy is 

defined as whether an individual perceives they can take action, and response-efficacy is 

defined as the action's perceived effectiveness if it is taken (Witte, 1992). In sum, an 

individual’s motivation to act in response to a threat message depends on the degree to which 

a message increases their perception of a threat. The type of action individuals take is 

hypothesised to rely on the degree to which the message increases perceived efficacy to avert 

the threat posed. If a threat is perceived, the individual will be motivated to engage in the 

recommended protective behaviour. If confidence (self-efficacy) is evoked and the behaviour 

suggested is considered effective in terms of mitigating the perceived threat (response-

efficacy), then an individual is hypothesised to subsequently select the appropriate type of 

action to avert the threatening event. This progression is shown in Figure 4. 

Behavioural Responses. According to the EPPM, on exposure to a fear appeal, individuals 

are hypothesised to respond in one of three ways: no response, performing a fear control 
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response, or a danger control response. As described in previous sections, upon the 

presentation of a fear appeal, individuals first engage in a threat assessment to determine their 

susceptibility to and the severity of the threat. If no threat is perceived, individuals will not 

proceed to engage in additional evaluations and, therefore, will have no response (Witte, 

1992), as shown in Figure 4.  

According to the EPPM, and in the context of water security, the fear control response 

occurs when an individual has perceived the water-related event as threatening and 

experiences the emotion of fear. However, the individual perceives that they do not have the 

appropriate or necessary efficacy information to prevent the threat. In this instance, an 

individual engages in maladaptive behaviour, such as denial or avoidance of the threat (Hart 

& Feldman, 2014; Witte, 1992). These actions do not address the threat itself but instead aim 

to reduce negative emotion in the short term and may be associated with long-term inner 

feelings of distress or anxiety (Hart & Feldman, 2014). Alternatively, a danger control 

response would occur when an individual perceives an event as threatening, experiences fear, 

and believes they can take action and that this action is effective in averting the threat. These 

actions often are in accordance with the message recommendations and attempt to reduce the 

threat directly (Witte, 1992). In the context of this thesis, these individuals would most likely 

perform adaptive behaviour that directly mitigates the water security threat, for example, 

engagement in water conservation behaviour. To summarise and to put further into the 

context of water security, a conceptualisation of the EPPM is shown in Figure 4 and Table 1. 
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Figure 4 

The EPPM (Witte, 1992) Adapted for a Water-Related Event 

 

 

Table 1 

Conceptualisation of Message Components and Behavioural Outcomes According to the 

EPPM 

Message Components Behavioural response 

Threat Efficacy  

X X No behavioural response 

✓ X Fear control response 

✓ ✓ Danger control response 

 

Although outlining potential pathways to behaviours, the EPPM was established to 

predict intentions to engage in protective or defensive behaviour, not behaviour itself (Witte, 

1992). There is some support within the literature for the use of the model in predicting or 

explaining variability in actual behaviour (e.g., McKay et al. (2004) and Carey and Sarma 

(2016)). Regardless, the gap between the measurement of intention to behave and actual 



26 

behaviour cannot be ignored. The discrepancy between an individual’s intention to behave 

and their actual behaviour can be argued to be dependent on an individual’s perception that 

they can actually do such behaviours, otherwise known as self-efficacy perceptions (Witte, 

1992). This particular element is included in the EPPM and is an important consideration for 

using this model in the environmental context, as will be later examined. To summarise, the 

EPPM’s ability to determine the effect of threat perceptions on behaviour, coupled with its 

ability to predict maladaptive responses, unlike its predecessors (e.g., the PMT), makes the 

model desirable for use in the water security context.  

2.5 Concluding Remarks 

Behaviour change models other than the EPPM have shown merit in their ability to predict 

behaviour, attitudes and intentions (e.g., Kim et al., 2013; Maddux, 1993; Wu et al., 2014). 

However, this chapter shows these models also contain considerable flaws. For example, the 

PMT does not account for or explain why some individuals show ‘no engagement’ in 

behaviour. The EPPM adds three points of difference to its predecessors by explaining why 

fear appeals may not result in the desired behaviour, re-incorporating fear as a central 

variable, and clearly specifying the relationship between threat and efficacy (Witte, 1992). As 

a result, this model is argued to enable a more comprehensive examination of behaviour than 

its predecessors. This chapter demonstrates how the relationship between threat and efficacy 

variables, as hypothesised by the EPPM, may be able to assist in the explanation of individual 

responses to water-related threats. The following chapter will examine the EPPM further by 

reviewing empirical research using the model in the environmental context and its application 

in analysing behavioural responses to real-world events.  



27 

Chapter 3: Application of the EPPM 

The previous chapter highlights how the EPPM attempts to explain individual responses to 

fear appeals. Of particular interest to the current research is the use of the model in the 

environmental context. In the environmental context, fear appeals have been used in 

campaigns to encourage mitigation behaviour in the face of climate change with variable 

success (Hart & Feldman, 2014; O'Neill & Nicholson-Cole, 2009; Scharks, 2016). These 

mixed findings may be because environmental issues are argued to elicit fear due to their 

perceived enormity, uncertain consequences, uncontrollability and high stakes (Lorenzoni et 

al., 2007). An overwhelming fear emotion towards environmental events may result in an 

individual's inability to perceive that they can avert the threat when faced with images of 

potential disastrous effects (Katz-Kimchi & Atkinson, 2014). Additionally, the gratification 

of acting to reduce environmental threats is often distant, delayed or absent (Schafer & 

Schlichting, 2014), which has negative implications for engagement in associated behaviours. 

Some literature suggests that using a fearful representation of climate change may be 

counterproductive because of such factors (Moser & Dilling, 2004). These points present 

several considerations for the development of communications in the environmental context, 

which have often not included all elements necessary for success nor been evaluated in great 

depth. Given that the EPPM explains both the maladaptive and adaptive responses of fear 

appeals, this model may be useful for assessing individual responses to fear appeals in the 

environmental context. More importantly, this model may also assist in the evaluation of 

responses to threatening environmental events as they present themselves in the real world. 

The EPPM has been used to evaluate fear appeals and predict and explain intentions, 

attitudes, and behaviour in response to fear appeals for over 20 years (e.g., Basil et al., 2013; 

Batchelder & Matusitz, 2014; Gharlipour et al., 2015; Gore & Bracken, 2005; Roberto et al., 

2019). A discussion of the application of the model is highlighted below, which starts from 
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the model’s traditional application in the health context, where an abundance of empirical 

work has already established its effectiveness (e.g., Batchelder & Matusitz, 2014; Gharlipour 

et al., 2015; Hatchell et al., 2013; McKay et al., 2004; Roberto et al., 2019). The following 

section will then focus on the critical points of the inclusion of efficacy information and the 

measurement of baseline cognitions to provide the rationale for using the model in the current 

thesis. This brief review will then be followed by an examination of the model’s transition to 

contexts with less personal control to establish the research aims for the first study of this 

thesis.  

3.1 Traditional Applications 

The EPPM has been used to guide decisions about public communication campaigns in the 

health context and has served as a foundation for many empirical studies examining health 

behaviours. In such research, efficacy information seems to be the catalyst for individual 

engagement in desired responses (e.g., Gore & Bracken, 2005; Hatchell et al., 2013; McKay 

et al., 2004; Roberto et al., 2019). For instance, McKay et al. (2004) examined responses to 

information received by at-risk cardiovascular disease patients who have elevated vitamin 

levels (specifically, plasma homocysteine). The researchers were interested in increasing 

individual compliance with therapeutic regimes via manipulating the written information 

given to patients about their condition using the mechanisms of the EPPM (McKay et al., 

2004).  

Upon completion of a two-month multi-vitamin/mineral supplement clinical trial, 

participants received a letter containing threat information about their elevated plasma 

homocysteine concentration and were asked to read one of two pamphlets: one containing a 

high threat/low efficacy message and the other a high threat/high efficacy message. 

Participants then completed a questionnaire, which evaluated their perception of the pamphlet 

based on the EPPM variables of threat, self- and response-efficacy, among other variables 



29 

(McKay et al., 2004). Results found that those who received the high efficacy message with 

their threat information believed that the risk of developing cardiovascular disease could be 

averted. Further, positive attitudes, intentions and behaviours regarding the daily use of 

multivitamins were also higher in this group compared to those who received a high 

threat/low efficacy message (McKay et al., 2004). Therefore, these findings suggest that 

participants were likely to engage in the danger control process, as predicted using the EPPM 

framework, with efficacy appearing to be a key component of behavioural engagement.  

In contrast, attitudes, intentions, and behaviours regarding the consumption of B-

vitamin-rich foods were not affected by the high efficacy message. Individuals felt more 

confident taking a pill than consuming Vitamin B- rich foods (McKay et al., 2004). Contrary 

to the predictions of the EPPM, this finding suggests that the mechanisms of the EPPM may 

not apply to all health-related threats. It could be assumed that individuals may not be 

knowledgeable about foods containing high Vitamin B levels or the benefits of consuming 

such foods. This is opposed to consuming vitamin supplements that come attached with 

health information, often outlining the explicit benefits of consumption. Therefore, efficacy 

information may play a more prominent role in behaviour that individuals have little 

knowledge about, as the cost of performing some behaviours outweighed the perceived 

efficacy of engaging in the behaviour (McKay et al., 2004). The results of this study show 

some support for the inclusion and integration of both threat and efficacy variables to 

increase behaviour change in the health context. It also demonstrates how the appropriate 

combination of the two variables can direct responses effectively.  

Another example of the importance of the inclusion of efficacy information is shown 

in the study by Hatchell et al. (2013), which also measured behaviour change post-

intervention. Hatchell et al. (2013) examined the effectiveness of messages constructed based 

on the EPPM variables in increasing men’s physical activity intentions and behaviour. The 
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research was based on the premise that, compared to women, men have an increased risk of 

morbidity and mortality, given their tendency to participate in risky health behaviour (e.g.,, 

alcohol abuse and smoking) (Hatchell et al., 2013). The randomised experiment separated 

participants into four groups, with each group receiving information targeting risk (high/no) 

and efficacy (high/low) information about a health condition (e.g., obesity or erectile 

dysfunction) and the role of physical activity in decreasing the risk of condition development 

(Hatchell et al., 2013). Both the high and low efficacy messages included the Canadian 

Physical Activity Guidelines (Government of Canada, n.d.) and discussed the effectiveness of 

physical activity for decreasing the risk of each health condition. The high-risk message 

presented statistics and facts about each health condition. The high efficacy message 

provided an example and demonstration of a physical activity and an explanation of how that 

may be incorporated into a daily routine (self-efficacy), as well as how that activity would 

lessen the risk of developing the specific health condition (response-efficacy) (Hatchell et al., 

2013). 

Participants first completed a physical activity baseline questionnaire and were 

presented with one of the four message conditions, followed by a request to complete a fear 

and defensive avoidance measure. This procedure was repeated for the following three days. 

On day five, participants completed a follow-up questionnaire that measured physical activity 

intentions, followed by a follow-up questionnaire on day 14 that assessed physical activity 

(Hatchell et al., 2013). Results showed that participants who received risk information and 

low efficacy messages were less likely to meet the physical activity guidelines on follow-up 

than those who received no risk information combined with low efficacy messages (Hatchell 

et al., 2013).  

This finding is consistent with the predictions of the EPPM in that risk information 

about threats may evoke emotions of fear that restrict an individual’s ability to engage in the 
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evaluation of efficacy message components. In addition, when presented with low efficacy 

messages, individuals may not be convinced that changing their behaviour would mitigate the 

risks presented. They may also engage in maladaptive strategies to cope with their fear 

responses. Another explanation for this result is that the participants in this study may have 

held elevated pre-existing fear emotions towards these health conditions, which could be 

assumed given the men’s increased risk of morbidity and mortality due to risky health 

behaviour. As the health threats may be particularly salient for this population, exposure to 

more threat information may have further exacerbated fear and, together with the minimal 

efficacy information provided, contributed to maladaptive behaviour. This result emphasises 

the importance of combining risk information with high-level efficacy messages to achieve 

the desired behavioural outcomes.  

The research by McKay et al. (2004) demonstrates how messages in the health 

context need to contain simple, well-known information and be targeted to the population to 

be successful. Similarly, the research by Hatchell et al. (2013) also demonstrates how the 

EPPM can explain individual responses, even those that are undesirable, to fear appeals in the 

health context. This research also supports the premise that too much fear can be maladaptive 

and that personal and salient threats may have an undesirable behavioural outcome. 

Further research by Roberto et al. (2019) also provides evidence for using the EPPM 

to guide message construction in the health context. Roberto et al. (2019) manipulated the 

EPPM variables and measured influenza vaccine uptake behaviour. Participants were 

randomly assigned to one of the four conditions (high threat/low efficacy, low threat/low 

efficacy, high threat/ high efficacy, and low threat/high efficacy). After reading a 

manipulated message according to group membership, participants completed a survey 

measuring perceived fear, threat severity, threat susceptibility, self-efficacy, response-

efficacy, and attitudes toward and intentions to obtain an influenza vaccine in the following 
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30 days. Participants were contacted 30 days later and asked to complete the second survey, 

which measured whether they had received an influenza vaccine in the past 30 days (Roberto 

et al., 2019). 

Results found that participants in the high threat conditions reported greater perceived 

fear, severity, and susceptibility than individuals in the low threat condition. It was also found 

that participants in the high-efficacy conditions reported greater self- and response-efficacy 

than those in the low-efficacy condition (Roberto et al., 2019). Additionally, in terms of the 

predicted interaction between EPPM variables, results indicated that the threat and efficacy 

interaction was not observed for influenza vaccine attitudes, intentions, or behaviours in the 

sample. Instead, there was a main effect for efficacy (but not threat) on attitudes and 

intentions and no effect for either efficacy or threat on behaviour, providing mixed evidence 

for behaviour change (Roberto et al., 2019). Overall, while the fear appeal messages used in 

the study successfully increased perceptions of fear, threat, and efficacy, they did not lead to 

the theorised threat and efficacy interaction for attitudes, intentions, or behaviour for 

influenza vaccine uptake (Roberto et al., 2019). One reason for this outcome may be that the 

behaviour of getting an influenza vaccine needs to be performed annually, and several 

persuasive messages accompany each year’s flu season. Repeated exposure to these messages 

is argued to desensitise viewers to the threat (Roberto et al., 2019). Perhaps in this instance, 

understanding individual perceptions of the threat before presenting a message may assist in 

behavioural uptake - a consideration discussed later in this thesis. 

The above research shows that messages designed with the EPPM variables impact 

individuals' cognitions toward health outcomes but produce mixed results regarding outcome 

behaviour, intentions or attitudes (Hatchell et al., 2013; McKay et al., 2004; Roberto et al., 

2019). Despite the limitations, the studies outlined above highlight the diversity of the 

application of the EPPM in the health context, with a wealth of other research mirroring the 
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success and diversity in the literature (e.g., Basil et al., 2013; Batchelder & Matusitz, 2014; 

Gharlipour et al., 2015; Muthusamy et al., 2009). While these studies show some success in 

using the EPPM in the health context, both in evaluating and creating fear appeals or 

interventions using the EPPM variables, the research also presents points for consideration 

when using this model in the environmental context. 

3.1.1 Considerations for the use of the EPPM in the Water Security Context 

3.1.1.1 Efficacy Information and Control. 

The research by McKay et al. (2004) and Hatchell et al. (2013) demonstrates the necessity of 

including efficacy information to produce positive outcomes. The inclusion of efficacy 

provides individuals with a means of controlling the threats presented (Lewis, Watson, Tay, 

et al., 2007) and may be a vital component in contexts perceived as less controllable. 

Although the EPPM does not directly consider the context in which a threat is presented, 

evidence suggests the model can still predict behaviour, attitudes, and intentions in contexts 

beyond health. For example, within the road safety context, an individual has less control 

over others’ behaviour, and positive outcomes of behavioural engagement may rely on other 

people’s actions. For example, consider an individual who drives a maintained and road-

worthy vehicle. The individual is alert, wearing a seatbelt, substance-free and following the 

appropriate speed limit. This person has arguably done all they can to mitigate an adverse 

outcome: the threat of a crash, injury, fatality or fine. However, at the same time, another 

driver is speeding, under the influence of an illicit substance, runs a red light and crashes into 

the car. This threat is unpredictable, and the outcome in this situation is therefore 

uncontrollable. 

To a specific example of using the EPPM in a context with uncertain control, Carey 

and Sarma (2016) developed road safety messages using the EPPM constructs and assessed 

their influence on the driving behaviour of young man drivers. Results found that those 
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exposed to only threat information had higher threat and efficacy ratings than other exposure 

groups but not as elevated as those exposed to both threat and efficacy information. 

Participants exposed to both necessary elements decreased their speed in an interactive 

driving measure significantly more than the control and neutral condition groups (Carey & 

Sarma, 2016). While considering the small sample size (n=62), the authors acknowledged a 

lack of power and the experimental nature of the study; this result shows some support for 

using all the EPPM factors to develop messages to influence behaviour in uncontrollable 

contexts.  

Similarly, Pedruzzi et al. (2016) also examined fear appeals in road safety advertising. 

The study specifically investigated the influence of perceived control over road outcomes by 

using the two main elements of the EPPM (threat and efficacy) as the basis for enquiry 

through the attentional recall of risk information. Researchers investigated an individual’s 

perceived level of control over road outcomes, which were conceptualised as risk-protective 

road outcomes (efficacy) versus road crash outcomes (threat), through the presentation of 

essays (Pedruzzi et al., 2016). One essay presented risk information about dangerous driving 

and crash outcomes; the other presented risk information coupled with monetary fine 

consequences. Participants were then given distractor tasks before being assessed on their 

perceived threat and control perceptions, a behavioural appraisal questionnaire and a recall 

task (Pedruzzi et al., 2016).  

Results found that communicating threatening outcomes in a road safety message 

positively increased recall in both outcome types (crash vs fine). Additionally, the specified 

outcome must have been considered controllable by the viewer for the desired action to be 

performed, for example, receiving a fine and decreasing driving speed (Pedruzzi et al., 2016). 

This research suggests that presenting threat information alone is less effective for behaviour 

change, and messages should contain both the necessary action (efficacy) and fear-evoking 
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information (threat) to achieve the balance needed to promote behavioural intention. This 

supports the longstanding conclusions and traditional applications of the EPPM (Witte, 

1992). This result also suggests, and more importantly to the environmental context, that 

one’s perceived control may positively influence behaviour and may be the key to 

overcoming avoidance responses to threat information (Pedruzzi et al., 2016). These 

perceptions may be particularly relevant in contexts with arguably less control at the onset.  

It should be noted that perceived control and perceived efficacy are not the same. 

Perceived behavioural control is one’s perception of their ability to perform a behaviour, 

which is a product of the environment surrounding the individual (Bandura, 1977; Witte, 

1992). On the other hand, perceived self‐efficacy captures one’s own ability to perform the 

desired behaviour (Bandura, 1977; Witte, 1992). It is argued by some researchers that 

perceived self‐efficacy primarily reflects internal factors influencing one’s ability to perform 

the desired behaviours, whereas perceived behavioural control includes both internal and 

external factors (e.g., Parkinson et al., 2017). Whilst the EPPM only includes efficacy, the 

application of the model in the environmental context, specifically the water-security context, 

offers factors that are external to an individual and thus far have been considered in the 

application of the model. In the environmental context, it is reasonable to assume one’s self-

efficacy is influenced by external factors (i.e., the environment). While it is acknowledged 

that these constructs (self-efficacy and control) are different, previous research has used the 

terms interchangeably (e.g., Droms & Craciun, 2014). Thus, for this thesis, self-efficacy may 

consider the element of control in that external factors may influence it. 

3.1.1.2 Individual Differences. 

Another noteworthy consideration of the use of any model (including the EPPM) in an 

attempt to predict behaviour or behavioural intentions is individual differences. When 

proposing the EPPM, Witte (1992) stated that individual differences are likely to influence an 
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individual’s threat and efficacy appraisals, potentially impacting when they engage in a fear 

or danger control response. Although the EPPM predicts that a high level of perceived threat 

and efficacy increases the likelihood that an individual will engage in the desired behaviour, 

the ‘optimal’ threat and efficacy levels appear to differ for individuals. Additionally, the 

EPPM does not consider that there may be varying levels of baseline threat and efficacy 

between individuals about the issue or event being communicated. 

A meta-analysis by Peters et al. (2013) addressed the inconsistency of the evidence 

for using the EPPM and attributed it to methodological problems regarding individual 

differences in beliefs and attitudes. Peters et al. (2013) suggested that when an intervention is 

conducted with individuals with high baseline threat or efficacy perceptions, the EPPM’s 

predicted relationships may demonstrate promising results but will be based on designs that 

precluded conclusions of the threat communication’s effectiveness. Additionally, exposing an 

individual with an already increased threat perception to a heightened threat message may 

further elevate that perception and thus increase fear, potentially resulting in maladaptive 

behaviour, as Janis and Feshbach (1953) and Janis (1967) suggested.  

There is argued to be much discrepancy over an individual’s perceived susceptibility 

to and severity of environmental threats (Kim et al., 2013), in that not everyone responds to 

events similarly. It is not surprising that individuals have diverse attitudes towards 

environmental issues, as such attitudes are influenced by underlying belief systems that can 

affect individual cognition and, therefore, engagement with environmental mitigation 

behaviour (Gore & Bracken, 2005). Attitudes may be further influenced by one’s previous 

experience with such threats and knowledge of adverse effects of the environmental threat. 

For example, an individual who has experienced the adverse outcomes of drought may have 

higher threat perceptions than someone who has not experienced these outcomes (Spence, 

Poortinga, Butler, et al., 2011). Additionally, factors such as personal characteristics or 
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dispositions (e.g., personality and self-interests), the social environment (e.g., social capital, 

social networks), cultural factors (e.g., ethnicity or religion), exposure to information 

(Fishbein & Ajzen, 2010; Gifford, 2011), readiness to change (Cho & Salmon, 2006; 

Prochaska et al., 1983), physical context (e.g., location, climate and attachment to place; 

Vorkinn & Riese, 2001)), and political context (e.g., regulations and leadership 

responsibilities; Covello et al., 2001)) may also be influential. Therefore, individual 

differences in attitudes and their influence on behaviour should also be considered in the 

application of this model in the environmental context and are examined in chapter 6 of this 

thesis. 

Previous research has suggested that understanding an individual’s beliefs before 

receiving messages will result in more successful outcomes regarding behaviour change. For 

example, Gore and Bracken (2005) found that gathering baseline measurements of threat and 

efficacy variables around the dangers of meningitis could provide evidence for behaviour 

change. A mixed 2x2 experimental design was employed to determine if manipulated 

messages could further motivate individuals towards self-protective behaviours. Researchers 

recruited a sample of 145 college students and examined fear control and danger control 

responses after exposure to information on the symptoms and dangers of meningitis. Initially, 

participants completed a questionnaire to determine whether they currently engaged in either 

a fear or danger control response. Following this, participants were given either a high 

efficacy/no threat message or a no efficacy/high threat message to test the extreme 

assumptions of the EPPM. The high-threat message used vivid threatening language (e.g., 

“You are susceptible to the deadly disease meningitis…”). The high efficacy message 

highlighted only the recommended response of avoiding the disease and used non-threatening 

language explaining how to engage in this response (e.g., “Getting a meningitis vaccination 

shot is easy…”) (Gore & Bracken, 2005). Immediately following the message, a post-test 
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questionnaire was completed by participants measuring the same EPPM constructs of threat 

severity, threat susceptibility, response- and self-efficacy as in the pre-test questionnaire.  

Results supported the main predictions of the EPPM (Witte, 1992), as exposure to the 

no threat information message resulted in a danger control response, and exposure to the no 

efficacy information message resulted in a fear control response, regardless of baseline 

perceptions (Gore & Bracken, 2005). See Table 2 for a more detailed but simplified 

description of the appraisal shifts. It seems that baseline perceptions of threat and efficacy 

enable a more accurate application of the EPPM, and further demonstrate the predicted 

relationships between the EPPM variables and their associated outcomes, as stated by Witte 

(1992). Additionally, this research demonstrates the model’s ability to accurately predict 

intentions after considering perceptions of threats as they present themselves in the real 

world, rather than only those threats that are manipulated, hypothetical or constructed. 

Table 2 

Results From Gore and Bracken (2005) Study 

Initial threat response Message exposure Resulting response 

Fear control High efficacy/No threat Danger control 

Fear control No efficacy/High threat Fear control 

Danger control No efficacy/High threat Fear control 

Danger control High efficacy/No threat Danger control 

 

 Similarly, Muthusamy et al. (2009) showed that individuals were more receptive to 

messages consistent with their pre-existing health values and beliefs. Additionally, and in the 

environmental context, Xue et al. (2016) found that messages that included high efficacy 

information were less effective for those who previously held moderate to strong values on 

eco-centrism and anthropocentrism. These findings suggest that a measurement of baseline 
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attitudes or beliefs may be relevant for developing effective risk messages and should also be 

a consideration when using models such as the EPPM and evaluating the influence of a 

communication. This premise is examined in studies 1 and 2 of this thesis. 

The diversity in individuals’ attitudes concerning environmental behaviours means 

that alternative approaches may need to be considered when developing messages that target 

behaviour change (Prochaska et al., 1994). It is unreasonable to assume that all individuals 

exposed to a risk message or weather event are at the same baseline level of perceived threat 

and efficacy. The work by Peters et al. (2013) and the research conducted by Gore and 

Bracken (2005), Muthusamy et al. (2009) and Xue et al. (2016) demonstrate the need to 

consider the individual differences of the target audience when applying the EPPM in order 

for the manipulation of threat and efficacy variables to be successful. This allows for the 

adequate construction of messages that are tailored to individual belief and attitude systems, 

depending on an individual's original schema. Tailoring threat and efficacy constructs to suit 

baseline perceptions may increase message acceptability and attention, and control the 

negative effect of fear, potentially having positive outcomes in terms of behavioural uptake. 

The relationship between individual cognitive styles, EPPM variables, and environmental 

mitigation behaviour will be explored in greater depth in later chapters. 

3.2 Water Security Context 

The current research attempts to examine and predict behaviour in the water security context 

by using the EPPM as a basis for enquiry. To date, the EPPM has not been applied in such 

contexts, nor has there been an in-depth investigation into the cognitions that contribute to 

water-related behaviour. Other behaviour change models have been used in the water security 

context and may provide some considerations for using the EPPM in the current research 

(e.g., Dolnicar & Hurlimann, 2009; Fielding et al., 2012; Mankad et al., 2013). The 

remainder of this chapter will examine the literature using similar models to the EPPM for 
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predicting behaviour in the water security context and highlight why a focus on 

psychological, social and cognitive predictions are imperative to not only understand 

perceptions of water security but also to explain behaviour in this space. The chapter will 

then highlight how the EPPM has been used in the general environmental context to provide 

a rationale for Study 1 of the current thesis. 

One study that highlights the influence of previous exposure to water security issues 

was conducted by Dolnicar and Hurlimann (2009), who examined community attitudes 

towards the supply of recycled and desalinated water using the theory of planned behaviour 

(TPB) (Ajzen, 1985). This theory suggests that an individual’s behaviour is driven by 

intentions which can be influenced by beliefs, social norms and perceived behavioural control 

(Ajzen, 1985). The research was conducted in response to the challenges of water 

management in urban areas of Australia, which have resulted in the increased use of 

alternative water sources (Dolnicar & Hurlimann, 2009). Sixty-six interviews were conducted 

across Australia, with respondents asked how they felt about drinking recycled/desalinated 

water (beliefs), who would influence their decision to drink recycled/desalinated water (social 

norms), the barriers to drinking recycled/desalinated water (e.g., perceived availability), and 

how the worsening of drought might affect willingness to drink recycled/desalinated water 

(perceived behavioural control) (Dolnicar & Hurlimann, 2009). 

Results indicated that most individuals held positive beliefs about drinking water from 

alternative water sources. More optimism was shown for drinking desalinated water, with 

45% of respondents indicating they had no problem drinking it, compared to only one-third 

of respondents indicating the same for recycled water (Dolnicar & Hurlimann, 2009). Forty-

six and 38% of respondents indicated they would drink desalinated and recycled water 

(respectively) if it were more available, highlighting the influence perceived behavioural 

control had over this particular behaviour. Furthermore, ‘scientists’ appeared to be the 
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primary source of influence for participants to decide whether to drink from alternative 

sources. Friends and family seemed to be the most influential in raising doubts and 

preventing participants from drinking recycled and desalinated water (Dolnicar & Hurlimann, 

2009). This result suggests that social norms play a part in individual decision-making in this 

context.  

Of most interest from this research, and a point given minimal consideration in the 

study by Dolnicar and Hurlimann (2009), is the impact of exposure history on individual 

perceptions of water-related issues and water use behaviour. Interestingly, the current supply, 

context and history of recycled water influenced outcomes across different locations. For 

example, Adelaide respondents were the most open to drinking recycled water (Dolnicar & 

Hurlimann, 2009). This location has an ongoing water security problem. This is similar to the 

city of Brisbane, which was in drought at the time, where participants stated that they would 

“contemplate” such actions (Dolnicar & Hurlimann, 2009). This openness to using alternative 

water sources may have been influenced by Adelaide and Brisbane residents having a long 

history of rain-water tank use due to experiencing water scarcity. These residents may, 

therefore, appreciate the reality of the threat to water security, potentially influencing 

cognition, and behaviour. 

In contrast, participants located in Darwin stated they did not like the idea of drinking 

recycled water or that it was “disgusting” to drink water from alternative sources. Individuals 

from this region indicated that they had never been subject to water restrictions and sourced 

water from dams (Dolnicar & Hurlimann, 2009). The city’s tropical location and annual wet 

season, which usually welcomes monsoonal rainfall periods (Bureau of Meteorology: 

Australian Government, 2020), may influence intentions to engage in water-saving behaviour 

in this region. Therefore, individual perceptions of water appear dependent upon experience 

and supply context. More specifically, exposure to alternative water sources or a history of 
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water insecurity appears to positively influence individual intentions to uptake drinking from 

alternative sources.  

A study by Fielding et al. (2012) also used the TPB as a theoretical basis to define key 

determinants of water conservation behaviour. The research aimed to inform more targeted 

water management campaigns in SEQ, Australia. Water use data were collected, and surveys 

containing questions developed from the variables of the TPB were administered in 

households in four regions of SEQ: Brisbane, Ipswich, Sunshine Coast and Gold Coast. 

Additionally, intentions to engage in curtailment actions, household water culture, and the 

installation of water-efficient infrastructure were also assessed (Fielding et al., 2012). Survey 

data were obtained from 1,008 homeowners across the four sites between 2009 and 2010, 

when the region emerged from a major drought period.  

A hierarchical regression analysis predicting household water use found that 

demographic variables accounted for the largest proportion of variance in the model (33%). 

Adding psychological variables (household culture and perceived behavioural control) 

significantly increased the variance explained in household water use (to 35%), with 

household culture supporting water conservation the most important predictor. The addition 

of water curtailment habits also significantly increased the variance explained in household 

water use (to 38%), with households that engaged in more water conservation habits using 

less water. Last, the addition of water infrastructure variables also significantly increased the 

variance explained in water use (to 43%) and showed that households with plumbed 

rainwater tanks and water-efficient dishwashers used less water. In the final model, including 

all relevant variables, demographics and water conservation habits were the strongest 

predictors of household water conservation behaviour, suggesting that houses with fewer 

residents, younger occupants, and smaller incomes were the most water-smart (Fielding et al., 

2012). Recognising specific and at-risk characteristics may assist in targeting particular 
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individuals or groups for water-saving campaigns in communities experiencing threats to 

water security. This research also emphasises the importance of differences in psychological 

and demographic variables in understanding behaviour in this context. This premise will be 

further explored in chapters 5 and 6.  

The works by Fielding et al. (2012) and Dolnicar and Hurlimann (2009) may have 

further benefited by using the EPPM in measuring intentions, attitudes and behaviour in their 

research. The lack of the EPPM’s application in the water security context makes it 

reasonable to assume that the threat construct is not often considered in the water security 

context. Water, in its general sense, is not regarded as threatening. However, the supply and 

use of water are a threat to Australia’s water security (Beeson, 2020; Gregory & Hall, 2011; 

Pearce et al., 2013). Therefore, considering threat perceptions in this context enables a more 

thorough exploration of water-related attitudes and behaviours. As stated in the 

aforementioned literature in the health context (Gore & Bracken, 2005; Hatchell et al., 2013; 

McKay et al., 2004; Roberto et al., 2019) and as also hypothesised by the EPPM (Witte, 

1992), threat perception is a large driver of behaviour and is argued to have the same effect in 

the water security context. As the TPB does not include threat evaluations in the model, 

applying a model which does examine threat perceptions, such as the EPPM, may provide a 

more comprehensive assessment and explain more variability in behaviour in the 

environmental context.  

 Research by Mankad et al. (2013) used the protection motivation theory (PMT) to 

examine the role of threat perceptions in predicting intentions to install rainwater tanks in 

urban areas. The study was of interest because new homes were required to have an on-site 

water-saving device (e.g., a rainwater tank) in SEQ, Australia, and it was predicted that there 

would be a high reliance on these devices. Therefore, understanding why people choose to 
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install rainwater tanks was assumed to be crucial for future water management (Mankad et 

al., 2013).  

The study sample was recruited through an online research database. It included 460 

urban residents from SEQ, Australia, aged 55 years and older, who were actively engaged in 

decisions about their home water supply (Mankad et al., 2013). Participants were asked to 

complete an online survey assessing PMT variables and intentions to install a rainwater tank 

on their property (Mankad et al., 2013). A regression analysis was conducted to examine the 

predictive power of the PMT variables on intentions to engage in adaptive behaviour. The 

model containing all six predictor variables was statistically significant and accounted for 

43% of the variance in adaptive behaviour. Apart from social norms, all model variables 

made unique and significant contributions to predicting intentions, with response-efficacy 

being the strongest predictor (Mankad et al., 2013).  

The above research highlights the unique contribution response-efficacy, response 

costs, threat appraisal, subjective knowledge, and subjective norms have in predicting 

intentions to engage in adaptive behaviour. Specifically, the research suggests that the 

motivational factor of response-efficacy plays a significant role in an individual’s intention to 

install a rainwater tank (Mankad et al., 2013), which was also highlighted earlier in the thesis 

as a significant variable in explaining individual response to environmental threats. 

Response-efficacy is particularly important in this context, given the collective action 

required to mitigate environmental threats (Grunig, 1976).   

Further use of the PMT in the water security context is demonstrated in the research 

conducted by Walton and Hume (2011), who used the model to examine the Queensland 

Water Commission (QWC) “Target 140” campaign. In 2007, SEQ faced critically low dam 

levels, and household water consumption was responsible for 70% of the region's water use. 

Therefore, the campaign creators targeted household water users to change the water use 
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habits of these residents, by encouraging the use of only 140 litres of water per person, per 

day. The campaign consisted of three key components: attitudinal change (through increasing 

understanding of the nature of the problem, who was using water and increasing individual 

efficacy), goal setting (through outlining a per-person water usage goal) and feedback 

(Walton & Hume, 2011).  

Television commercials were the primary source for displaying this information, with 

images of dry catchment areas creating powerful impressions to inform viewers that despite 

the local green grass, the water levels in the catchment were low. Footage of water pouring 

from what first appears as an industrial outlet, only to find it is a kitchen tap in a typical 

home, created awareness that households, not businesses, were the primary water users. 

Commercials focused on water-saving strategies within the home, providing viewers with 

information on how, as individuals, they could implement meaningful changes (Walton & 

Hume, 2011). These advertisements were also used in other media forms, such as mail, print 

media, radio, online advertising, and billboards and were focused on decreasing shower times 

to four minutes (Walton & Hume, 2011). Information was also provided to households on 

their performance against the Target 140 desired outcomes, as well as feedback delivered via 

the household’s quarterly water bill to congratulate residents on their efforts and encourage 

residents to try harder (Walton & Hume, 2011). 

It appeared that the Target 140 campaign was successful at communicating the two 

key elements of the PMT: issue severity (threat), through the communications emphasising 

that the threat to the water supply was real for households and that household consumers 

were responsible for the majority of Brisbane’s water use; and efficacy, through providing 

messages on how to respond to this threat through a simple behaviour (i.e., a four-minute 

shower) and regular feedback about the effectiveness of this response (Walton & Hume, 

2011). Regarding behaviour, there was a 22% reduction in average daily water consumption 
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after the campaign, leading campaign creators and the water industry to deem the Target 140 

campaign a success (Walton & Hume, 2011).  

 Whilst the above research using the PMT showed that behaviour change was likely 

the result of threat and efficacy perceptions, the application of the EPPM may have enabled a 

further explanation of the degree or extent of the relationship between threat and efficacy and 

how that contributes to behavioural intentions. The EPPM offers a framework for the 

interrelationship between threat and efficacy variables and suggests three distinct pathways in 

predicting behaviour based on particular combinations of threat and efficacy perceptions, 

which can be argued to be advantageous over the use of the PMT in this context. Specifically 

in the study by Mankad et al. (2013), examining why individuals did not intend to install 

rainwater tanks may have assisted in constructing targeted environmental campaigns for 

future water management. Similarly, in the study by Walton and Hume (2011), further 

examining the behavioural engagement undertaken (or not) may have provided more 

information for future water-saving campaigns in the community. In these instances, it 

appears that the PMT falls short in its explanatory power. Understanding these combinations 

of threat and efficacy would assist in specifying the likely behavioural outcome, whether that 

be a danger control or fear control response. Understanding why individuals do not engage in 

environmental behaviour is essential to effectively target and encourage adaptive behaviour 

in the environmental context.  

3.3 General Environmental Context 

Whilst there has been minimal research using the EPPM in the water security context, the 

model has been applied in the broader environmental context, which may provide some 

consideration for its use in the context of focus for the current thesis. For example, a study 

conducted by Perrault and Clark (2018) examined the role of the EPPM constructs in 

predicting the performance of sustainability behaviours in college students. The research took 
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place in an American university that was taking steps to become more environmentally 

sustainable. Seven hundred and seventy-nine students completed an online questionnaire that 

assessed participants’ attitudes and motivations towards and barriers to performing 

sustainability behaviours (e.g., “What would get you to adopt more sustainable practices in 

your life?”). These questions were based on the EPPM constructs, including threat severity, 

threat susceptibility, self-efficacy, and response-efficacy. Additionally, behavioural intentions 

were also assessed (Perrault & Clark, 2018).  

A multiple regression analysis was conducted to predict student behavioural 

intentions toward performing sustainability behaviours. As per the predicted pathways of the 

EPPM, threat variables (susceptibility and severity) were entered into the regression model 

first, followed by the efficacy components (self- and response-efficacy). This study found 

that both threat variables were significant predictors of students’ intentions to perform 

sustainability behaviour and explained 32% of the variance in behavioural intentions. Model 

two, which had the addition of efficacy variables, indicated that the combination of threat 

severity, threat susceptibility, self-efficacy and response-efficacy significantly predicted 

behaviour and explained 56% of the variance in behavioural intentions (Perrault & Clark, 

2018). Each component was a statistically significant positive predictor of increased 

behavioural intentions (Perrault & Clark, 2018).  

These findings are consistent with the predictions of the EPPM and highlight the 

model’s applicability and appropriateness in predicting pro-environmental behaviours. 

Interestingly, results from short answer questions indicated that participants lacked 

information or knowledge about sustainability behaviours. Additionally, respondents reported 

that sustainability behaviours were inconvenient, citing cost as a barrier to engagement 

(Perrault & Clark, 2018). These findings emphasise the importance of further educational 

information through risk messages and, more notably, the value of both self-and response-
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efficacy components for behavioural intention. In this context, the positive effects of 

engaging in environmental mitigation behaviour are not directly or immediately visible. This 

is particularly a concern for large global issues like climate change, where the benefit of 

engaging in such behaviours is often delayed (Schafer & Schlichting, 2014). 

Another example of the EPPM’s application in the environmental context is the 

research conducted by Xue et al. (2016). Xue et al. (2016) aimed to investigate the 

effectiveness of including efficacy information in messages to increase engagement with 

climate change, a consideration highlighted earlier in this thesis. This research was based on 

the premise that the general public were already highly fearful of environmental threats. The 

researchers hypothesised that increasing efficacy perceptions would lead to engagement in 

the danger control response, which was considered the adaptive mitigation response (Xue et 

al., 2016). Conducted in China, the study sample consisted of 515 individuals who completed 

an online survey assessing their environmental worldviews, such as ecocentrism and 

anthropocentrism, and engagement with the topic of climate change. Participants were then 

randomly assigned to one of two groups, receiving either a high or low efficacy message. The 

low efficacy group were given a message describing the impact of climate change on China, 

and the message contained no explicit efficacy information. Conversely, the high efficacy 

group was given the same threat information but a message that provided practical 

information on reducing the threat of climate change (Xue et al., 2016). 

After message exposure, individuals' efficacy perceptions (self-efficacy and response-

efficacy) and control responses were assessed. Danger control responses were assessed using 

four items that gathered participants’ perceptions of the importance and value of the climate 

change messages and whether the messages motivated the participants to take action. Last, 

fear control responses were measured with three items that assessed the extent to which 
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participants perceived the messages to be manipulative, exaggerated and encouraged denial 

(Xue et al., 2016).  

Results indicated that those presented with the high efficacy message reported an 

increased likelihood of engaging in a danger control response (Xue et al., 2016), as predicted 

by Witte (1992). As described by Xue and colleagues (2016), individuals may already have 

elevated threat perceptions about issues such as climate change, so providing more threat 

information may not be required. Instead, information about efficacy would be most 

appropriate. This indicates that giving people efficacy information may result in individuals 

engaging in the danger control process and practising environmental mitigation behaviour.  

Pre-existing attitudes may also affect individual threat perceptions in the context of 

climate change. The research conducted by Xue et al. (2016) also suggested that messages 

with high efficacy information were less effective for those who initially held moderate to 

strong values on eco-centrism and anthropocentrism (i.e., lower levels of environmental 

concern) (Xue et al., 2016). This result may suggest that individuals display confirmation bias 

in that they are receptive to messages or communications consistent with their pre-existing 

values and beliefs. Additionally, the efficacy information presented may not be new or novel, 

and these participants may already be participating in the recommended behaviour. 

Furthermore, and to consider the EPPM, these individuals may not perceive any threat in this 

instance, thus not evaluating any efficacy information presented – i.e., no engagement in the 

second appraisal process of the EPPM (Witte, 1992), therefore not having a positive effect on 

behaviour.  

According to the EPPM, a threat assessment is necessary for further engagement in 

the risk message. However, the theory proposed by Janis and Feshbach (1953) could also be 

at play in the first appraisal process in the environmental context. That is, fear emotions are 

elicited after threat appraisal. However, they are too high to engage in further appraisal 
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processes, specifically those with high anthropocentric values. Figure 5 shows a visual 

representation of both the original EPPM (Witte, 1992) with the addition of the theory 

proposed by Janis and Feshbach (1953) regarding the influence of fear emotions that may 

assist in explaining the above result. The elements of Janis and Feshbach (1953) are outlined 

in blue. 

Figure 5 

Visual Representation of EPPM Combined With Inverted-U Theory of Fear 

 

To examine the effect of fear in this context in more depth, the research by O'Neill 

and Nicholson-Cole (2009) aimed to explore the impact of fear-inducing representations of 

environmental issues, such as climate change, on public engagement with the issue. The 

researchers investigated conceptualisations of climate change in a sample of thirty people 

from three diverse groups; ten young mothers from a socio-disadvantaged area, ten middle-

class young professionals (aged 26 to 35 years), and ten high school students (aged 16 to 17 

years). Researchers assessed self-reported levels of salience and efficacy in dealing with 

climate change issues (O'Neill & Nicholson-Cole, 2009). Salience was defined as how 

important climate change issues were to the individual, while efficacy was defined as an 

individual’s sense of ability to do something about the issues climate change creates (O'Neill 
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& Nicholson-Cole, 2009). The study was conducted in three stages. The first stage involved 

semi-structured interviews exploring all participants’ perceptions of climate change and the 

imagery they associated with the issue. Questions for the interviews were based on the 

themes of climate change imagery, personal salience, and personal efficacy. The second 

phase involved participants sorting images regarding the importance to the individual 

(salience) and whether the images increased the desire to act towards climate change 

(efficacy), using Q-methodology. The third phase required participants to split into focus 

groups to discuss and elaborate on their decisions in the previous phases (O'Neill & 

Nicholson-Cole, 2009).  

Results for the first and third phases of the study indicated that most individuals 

associated mental images of climate change with events that had large-scale impacts, such as 

melting icebergs, rising sea level, and intense heat or droughts (O'Neill & Nicholson-Cole, 

2009). In terms of individual efficacy perceptions, participants suggested that meaningful 

attempts at audience engagement must involve a connection with “the everyday”, both 

spatially and temporally, to be considered important enough to engage in the behaviour. In 

terms of personal salience, participants felt that climate change was an important issue, 

however, it was not something they considered “personally” salient. This was further 

emphasised by participants stating that climate change was considered “distant”, and if it had 

adverse local and personal impacts, it would be perceived as more personally concerning 

(O'Neill & Nicholson-Cole, 2009).  

These results demonstrate that although climate change was rated as important and 

concerning, such events or issues are disempowering on a personal level. This raises the 

question of whether the provocative and powerful imagery used in behaviour mitigation 

campaigns actually has the desired effect in encouraging behaviour change. The use of such 

imagery has been suggested in health and road safety research (e.g., Algie & Rossiter, 2010; 
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Lewis, Watson, & Tay, 2007; Lewis, Watson, Tay, et al., 2007; Shanahan et al., 2000). 

However, in this context, instead of blood and gore evoking too much fear, climate change 

issues are perceived to be too psychologically distant to be able to control. A similar 

conclusion was also reached as a result of the research by Kim et al. (2013), where it was 

found that perceived susceptibility to climate change was not a predictor of the performance 

of pro-environmental behaviour because the event was deemed too large and, therefore 

uncontrollable by respondents. The psychological distance of environmental events will be 

further explored in chapter 7 of this thesis. 

Results for the second phase of the study by O'Neill and Nicholson-Cole (2009) 

indicated that presenting images of issues people can solve or that appear controllable (i.e., 

solar panel installation) rather than images of problems individuals cannot do anything about 

(i.e., feeding starving children) assists in the engagement of efficacy perceptions. This is the 

same consideration proposed by Pedruzzi et al. (2016) in the road safety context, where 

outcomes must be perceived as controllable for the appraisal process to occur. In the 

environmental context, Lorenzoni and colleagues argue that individuals have already engaged 

in the threat appraisal process, given environmental events could be claimed to be inherently 

threatening to individuals due to their perceived enormity, uncertain consequences, 

uncontrollability and high stakes (Lorenzoni et al., 2007). It could also be that the images 

themselves imply threat information, for example, starving children suggesting famine. 

However, given threat perceptions were not explicitly measured in the study by O'Neill and 

Nicholson-Cole (2009), this argument about environmental threat perceptions remains an 

assumption. However, as hypothesised by the EPPM, providing only threat information or 

only efficacy information may be ineffective in terms of behavioural engagement (Witte, 

1992), with this relationship appearing relevant in the study by O'Neill and Nicholson-Cole 

(2009). 
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3.4 Concluding Remarks 

The necessity of effective communication in order to increase pro-environmental behaviours 

is ever-present. The EPPM is a robust model, as shown in multiple contexts (e.g., Basil et al., 

2013; McKay et al., 2004; Perrault & Clark, 2018; Roberto et al., 2019). However, it has 

been minimally adapted and evaluated in the water-security context, presumably due to the 

complexities of communicating environmental threat information. The literature reported 

above shows some promising results in terms of the models use in predicting environmental 

behaviour, with the addition of noteworthy themes unique to the environmental context. It 

appears that the high and already existing threat in the environmental context and the 

importance of including efficacy information should be considered when applying the EPPM 

in this context. The lack of a comprehensive and broad application of the EPPM in the 

environmental context makes it difficult for policymakers, researchers, and government 

bodies to judge whether this model is useful in the water security context. The next chapter 

presents Study 1 of the current research, which aims to add to the minimal literature 

examining the use of the EPPM in the environmental context and explores whether the EPPM 

variables of perceived threat, self-efficacy and response-efficacy can predict the water 

conservation behaviour of residents within a region experiencing a current water security 

threat.   
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Chapter 4: Study 1a - The Assessment of the EPPM in the Water Security Context 

4.1 Study Hypotheses 

Study 1a adds to the minimal literature examining the use of the EPPM to predict water-

related behaviours, with previous research using models such as the TPB (e.g., Dolnicar & 

Hurlimann, 2009; Fielding et al., 2012) and PMT (e.g., Mankad et al., 2013; Walton & 

Hume, 2011). This study aims to explore whether the variables of perceived threat, self-

efficacy and response-efficacy can predict water conservation behaviour intentions after 

exposure to a real environmental threat. Based on the literature discussed, two hypotheses 

relating to the study aims were made. The first hypothesis was based on previous research 

which investigated the predictive power of threat and efficacy perceptions on environmental 

behaviour broadly (e.g., O'Neill & Nicholson-Cole, 2009; Perrault & Clark, 2018; Xue et al., 

2016) and also behaviour in the water security context (e.g., Mankad et al., 2013; Walton & 

Hume, 2011). Hypothesis 1 was primarily influenced by the research conducted by Perrault 

and Clark (2018), who used the EPPM variables to predict pro-environmental behaviours in 

college students successfully. These findings are consistent with the predictions of the EPPM 

and highlight the model’s applicability and appropriateness in predicting pro-environmental 

behaviours, suggesting potential success in the water-security context also.  

Hypothesis 1: It was predicted that the EPPM variables of perceived threat and efficacy 

(self-efficacy and response-efficacy) would predict water conservation behaviour of residents 

in the Townsville community. 

The second hypothesis for this study was developed as an extension of the work 

conducted by Perrault and Clark (2018) and by adopting the approach taken by Fielding et al. 

(2012), whereby the influence of demographic variables on water conservation behaviour was 

primarily taken into account and was the strongest predictor of water conservation behaviour. 
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Based on the literature discussed in chapters 2 and 3, it is predicted that threat and efficacy 

variables will be significant predictors over and above demographic variables in this context 

due to their success in predicting other environmental behaviours and behaviours in contexts 

that have external control considerations (i.e., the road safety context). Such variables (threat 

and efficacy) were not assessed in the study by Fielding et al. (2012). 

Hypothesis 2: It was predicted that the variables of the EPPM (threat, self-efficacy and 

response-efficacy), when examined alongside demographic variables such as age, gender, 

years lived in the town/city, and homeownership, would hold significant predictive power 

over and above demographic factors. 

Other exploratory analyses were also conducted to further understand the utility of the 

EPPM in the water security context. Hypotheses were not made for these analyses as they 

were exploratory. 

4.2 Study Context 

The location for Study 1a was Townsville, a city with a population of 238,813 (Australian 

Bureau of Statistics, 2020a), located on the northeast coast of Queensland, Australia. 

Although considered tropical, the city’s geographical location makes it part of the dry tropics 

region of Queensland, resulting in less rainfall than elsewhere in the area. This region 

commonly experiences a six-month wet season between November and April. The region’s 

main water supply is the Ross River Dam, initially constructed in 1970 for flood mitigation 

and water storage. The dam’s total capacity is 250,000 mega-litres (ML) (Townsville City 

Council, 2022). 

At the time the current study was conducted, the Townsville region had been subject 

to a water security threat (drought) for almost three years, starting in November 2015. The 

last time the city had been drought declared was in 2003. Since July 2012, the capacity level 

of the Ross River Dam had dramatically decreased. On the 25th of August 2015, the dam 



56 

level fell below 40%, and the Townsville community were first exposed to Level 1 water 

restrictions. Table 3 below indicates all community water restrictions enforced by the local 

government (the Townsville City Council (TCC)). Level 2 restrictions were reached on 

October 27th 2015, when the dam dropped below 30%. The community then faced Level 3 

restrictions when the dam dropped below 20% capacity on August 8th, 2016. The Ross River 

Dam’s lowest recording was 14% capacity. If the dam had reached 10% capacity or less, 

Townsville would have been subject to Level 4 water restrictions. Non-compliance with 

restrictions resulted in on-the-spot fines of more than $350 enforced by the TCC. Hotlines 

were also set up to report water wastage within the community.  
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Table 3 

Water Restriction Behaviours Enforced by the TCC During the Restriction Period 

Restriction Level Enforced restriction behaviours 

Level 1 

• Sprinklers only to be used between 5-7 am and 6-8 pm, two 

days per week 

• Handheld watering anytime 

• Bucket or water-efficient car wash to wash vehicles and boats 

• Pressure washers only to wash hard surfaces 

Level 2 

• Sprinklers only to be used between 6-8 pm, two days per week 

• Handheld watering anytime 

• Bucket or water-efficient car wash to wash vehicles and boats 

• Washing of hard surfaces is not permitted 

Level 3 

• Sprinklers are not used 

• Handheld watering between 6-7 am and 6-7 pm, two days per 

week (this also includes weeper hoses) 

• Water-efficient car wash only to wash vehicles and boats 

• Washing of hard surfaces is not permitted 

Level 4 
• No sprinklers or handheld watering allowed 

• Watering cans and buckets only, two days per week 

 

The Haughton pipeline was used during the restriction period to carry water from the 

Burdekin Dam to the Ross River Dam (Haughton Channel) to maintain Townsville’s water 

usage and supply. The Haughton pipeline was first constructed in the 1980s to provide 

backup water supplies to the Ross River and Paluma Dams to meet Townsville city’s daily 



58 

supplies during drought. From the 16th of November 2016 until the 15th of January 2017, and 

from the 12th of November 2017 until the 28th of February 2018, water was pumped from the 

Burdekin Dam to the Ross River Dam. This was the first time in 10 years the pipeline had 

been used. Approximately 130 ML per day was pumped to the Ross River Dam, which was 

approximately 30kms from the Haughton Channel of the Burdekin Dam. This practice cost 

the TCC $35,000 on average per day to operate. A new pipeline funded by the Queensland 

government, costing $225 million, is currently being constructed and was proposed to be 

completed at the end of 2019. As of July 2022, the pipeline is still not near completion. In 

addition to the pipeline funding, the Queensland government also provided $10 million for 

water education programs for the region. 

There were four main issues of interest within the region during the restriction period 

discussed above. These issues were the community's low levels of water conservation 

behaviour and the inability to accurately measure water conservation behaviour in the region, 

reliance on short-term solutions by governing bodies, inadequate communication strategies, 

and the arguably differing levels of concern by residents about the water crisis. During the 

drought in the Townsville region, the community had to adapt to water restrictions to 

conserve the city’s water supply. At the time, the only direct measure of community water 

conservation behaviour compliance was the dam level measurements, which provided an 

inaccurate measurement in terms of community water usage. An example of the graphs used 

to show such measurements is presented in Figure 6. The image of the daily numerical value 

in mega-litres, as shown in Figure 7, was often printed in the local newspaper (Townsville 

Bulletin).  
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Figure 6 

TCC Website Dam Level Image (Townsville City Council, 2021)  

 

Figure 7 

Example of Townsville Bulletin Front Cover During Drought Period  

Note. Refer to the top left corner. Townsville Bulletin front page December 1st [Newspaper]. 

(2016). Retrieved from Twitter. URL 

(https://twitter.com/bennyglish/status/804040984292007936) in the public domain.    
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The second issue is the proposed pipeline itself, which provided a short-term solution 

to the water issue in the community. Both state and local governing bodies largely backed the 

pipeline solution at the time. Although necessary given the geographical location of 

Townsville, the pipeline has cost governing bodies millions of dollars. Given the location of 

Townsville and the weather being unreliable in maintaining the dam’s water supply, it is 

argued that effective water conservation behaviour within the community should be practiced 

at all times, regardless of the presence of a pipeline. The importance of maintaining the 

behaviour over time would arguably be more effective than periodically introducing 

behaviour change when a drought occurs. The fact that the pipeline is deemed the ‘solution’ 

to such issues may have inhibited water-saving behaviour, as some individuals may have 

thought such behaviour was not required because the pipeline would increase water supply. 

The third issue is the communication of the water problem within the Townsville 

region. Like most water-saving campaigns, the campaigns within the Townsville community 

were created in response to the onset of drought. While there have been past water-saving 

initiatives and communications within the Townsville community, only one published 

evaluation (conference paper) of a TCC water-saving initiative was found. This evaluation 

was on the TCC Dry Tropics Water Smart initiative, developed by the TCC Integrated 

Sustainability Services and Townsville Water, and was informed by The University of 

Adelaide’s Entrepreneurship, Commercialisation and Innovation Centre (Manning et al., 

2013). This water-saving initiative comprised of two strategies. The first strategy proposed 

was to establish communications to promote the benefits of reducing outdoor water use and 

present a simple watering regime that residents could adopt. The second strategy involved 

trialing water-efficient technology (i.e., water-saving hose fittings) through a ‘hose-swap’ 

activity (Manning et al., 2013). The evaluation found that Townsville residents had variable 

strategy uptake, with some strategies engendering an enthusiastic community response and 
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others less so. The authors suggested that campaign success may rely upon the characteristics 

and preferences of the target community. It was concluded that water savings would only be 

made if the product or action being promoted has been shown to have a tangible impact on 

reducing water use, for example, adjusting water schedules to match weather conditions, 

compared to adding organic matter to the soil to improve moisture (Manning et al., 2013).  

More recently, during the drought period in question for this study, there was 

significant coverage of the issue in all local news outlets. Although an attempt was made, it 

could be argued that there was a high emphasis on threat information (see Figure 8 for an 

example of a Facebook post by the TCC). Additionally, each communication attempt came 

with phrases that centred around the pipeline being the solution to the water security issue in 

the region (e.g., Townsville City Council, 2017). Again, this approach gave leverage to a 

temporary solution instead of focusing on ways to change behaviour to improve long-term 

water security. 
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Figure 8 

Facebook Post by TCC (December 1st 2016) 

 

Note: Image text reads: “The pumps are on, but we’re still using well above the city-wide 

daily target of 100ML of water a day. We need to get serious about saving and do the right 

thing. Otherwise Level 4 will be just around the corner”. 

The conclusions by Manning et al. (2013) and the assessment of current initiatives 

highlight the complex nature of communicating behaviour change strategies to mitigate 

environmental threats. Additionally, the research presented in previous chapters highlights 

the variability of individual perceptions of and responses to such information (Gore & 

Bracken, 2005; Kim et al., 2013; Schafer & Schlichting, 2014; Syme et al., 2000; Xue et al., 

2016). As such, due to the arguably ineffective communication strategies to encourage water 

conservation behaviour and given the drought was still current in the area at the time of the 

study, Townsville was an appropriate setting to continue exploring environmental threat 

perceptions and responses to provide recommendations for future risk communication. 
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Last, water itself is complex to conceptualise. Water is so easily obtained and quickly 

disposed of in developed societies that residents may not consider its use, storage, and 

disposal (Pearce et al., 2013). Additionally, what it means to be water-secure, and how to 

achieve water security have also not been established in the literature (e.g., Brears (2017), 

Gerlak et al. (2018) and Allan et al. (2021)). Before the drought in Townsville, those living in 

the region may have been unconcerned about their water usage. However, as a water supply 

is threatened by extreme events, such as when it is scarce in a drought, more attention may be 

paid to its use, storage, and disposal. The United Nations General Assembly states that all 

humans have the right to water United Nations Department of Economic and Social Affairs 

(UNDESA) (n.d.). Yet, in a drought period, this “right” became monitored and controlled for 

Townsville residents. Additionally, a significant focus of the water-saving campaigns was on 

household usage, which carried monetary penalties for overuse or misuse (Townsville City 

Council, 2016). In this instance, how water is perceived may significantly impact how one 

uses water. For example, one could take a firm stance on the human right to have access to 

safe water for life versus accepting the seriousness and collective action required to mitigate 

further drought effects in the region. This perception of water may also be mediated by 

attachment to the region itself and location (e.g., whether you own the home you live in) 

(Dolnicar & Hurlimann, 2009; Vorkinn & Riese, 2001). Given there was no current 

measurement of individual water-related behaviour, no recent evaluation of initiatives or 

water-saving strategies and given the region was experiencing a current water-related event 

that can be considered ‘threatening’, it was fitting to test whether the variables within the 

EPPM could assist in the explanation of water conservation behaviour in an at-risk region, 

such as Townsville, in response to a real-world event. 
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4.3 Method 

4.3.1 Study Design 

Study 1a was a descriptive cross-sectional study. Participants were asked to complete an 

online survey assessing threat and efficacy perceptions regarding the drought period in their 

local community and engagement with water conservation behaviour, among other measures 

further described below 

4.3.2 Participants 

Participants were 445 individuals recruited from the Townsville region in North Queensland, 

Australia. Participants’ data were only included in the final analysis if they had completed at 

least forty percent of the questionnaire and indicated that they “Agreed” to participate. 

Additionally, participants needed to complete at least half of the questions that contributed to 

each variable of interest (threat, self-efficacy, and response-efficacy) to be included in the 

final analysis. On this basis, 82 respondents were excluded from the analysis, and the total 

sample consisted of 363 participants(118 men, 243 women and two individuals who did not 

indicate their gender), ranging in age from 17 to 78 years (M= 42.57, SD= 15.77). A total of 

256 participants (70%) indicated they were homeowners. The average time of residency in 

Townsville was 19.10 years (SD= 15.11). 

4.3.3 Materials 

A 115-item survey was developed for this study. The full version of the survey can be found 

in Appendix A. Questions were based on the EPPM variables (threat, self-efficacy, and 

response-efficacy) and current water usage behaviours. Additionally, questions regarding 

perceived negative impact, behavioural barriers, water restriction knowledge, responsibility, 

attitudes, and satisfaction with media coverage were also included in the survey. The survey 

took approximately 15 minutes to complete.  



65 

4.3.4 Measures 

Demographics. Demographic data were collected, including gender, age, 

homeownership status, and length of residency in Townsville. 

Threat. Threat was defined as the existence of an external stimulus perceived as 

danger or harm to an individual. For this study, the threat construct was primarily concerned 

with the perceived severity of the risk, given drought was a current event in the Townsville 

region and questions were developed in consultation with the research team based on how 

threat perceptions are defined within the EPPM (Witte, 1992) Participants were asked to rate 

their agreement with seven items on a 5-point Likert Scale (e.g., 1= strongly disagree to 5= 

strongly agree). Questions such as “I am more concerned regarding Townsville's water 

supply than I was six months ago” were used to assess participants’ threat perception. Scores 

on relevant questions were summed and averaged to give each participant a total threat 

perception score, ranging between one and five, as per the original response scale. Higher 

scores indicated higher levels of threat perception. The Cronbach alpha value of this measure 

was .75, suggesting acceptable reliability. 

Self-efficacy. Self-efficacy was defined as whether an individual perceived they could 

take action to minimise a perceived threat (Witte, 1992). For this measure, questions were 

worded to reflect collective efficacy in that an individual perceives that their personal action 

can contribute to the collective, that is, the Townsville community. These questions were 

developed in consultation with the research team based on how efficacy perceptions are 

defined within the EPPM (Witte, 1992). Participants were asked to rate their agreement with 

four items on a 5-point Likert Scale (1= strongly disagree to 5= strongly agree). Questions 

such as “I have the knowledge to be able to adjust my behaviour to help minimise the water 

issue in the Townsville region” were used to assess an individual’s perceived self-efficacy. 

One question was negatively worded and was reverse coded prior to the analysis. Scores on 
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the relevant questions were summed and averaged to give each participant a total perceived 

self-efficacy score, with scores ranging between one and five, as per the original response 

scale. Higher scores indicated higher levels of perceived self-efficacy. The Cronbach alpha 

value of this measure was .70, suggesting acceptable reliability. 

Response-efficacy. Response efficacy was defined as whether an individual 

perceived that the action they take to minimise a perceived threat is effective (Witte, 1992). 

For this measure, questions were worded to reflect collective efficacy in that an individual 

perceives that their personal action can contribute to the collective (the Townsville 

community). These questions were developed in consultation with the research team based on 

how response-efficacy is defined within the EPPM (Witte, 1992). Participants were asked to 

rate their agreement with two items on a 5-point Likert Scale (1= strongly disagree to 5= 

strongly agree). Questions such as “I do not think saving water will make a substantial 

positive difference for the city of Townsville” were used to assess an individual’s perceived 

response-efficacy. One question was negatively worded and was reverse coded prior to the 

analysis. Scores on the relevant questions were summed and averaged to give each participant 

a total perceived response-efficacy score, with scores ranging between one and five, as per 

the original response scale. Higher scores indicated higher levels of perceived response-

efficacy. The Cronbach alpha value of this measure was .67, slightly below acceptable levels 

of reliability. 

Water Conservation Behaviour. Participants’ water conservation behaviours were 

also assessed. Participants were asked to indicate the frequency they performed each of the 

18 water-related behaviours on a 5-point Likert Scale (1= never to 5= always). Questions 

such as “In the past year, have water restrictions caused you to stop using sprinkler and 

irrigation systems?” were used to assess an individual’s water conservation behaviour and 

compliance. Four items were reverse coded to align with frequency measures before 
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conducting the analysis. Each participant was given a total water conservation behaviour 

score by summing the item scores, ranging between 18 and 90. Higher scores indicated a 

higher frequency of water conservation behaviour. The Cronbach alpha value of this measure 

was .80, suggesting acceptable levels of reliability. 

Of the above 18 questions, four questions directly relating to the TCC’s enforced 

behaviours for Level 3 water restrictions were included in the behaviour measure. These 

questions were added to examine whether behavioural compliance was limited to behaviours 

that were part of the local government-enforced water restrictions. Scores on these four 

questions were added together to give a total TCC behaviour score with a possible range 

between four and 20 for each participant. Higher scores indicated higher levels of compliance 

with TCC enforced behaviours. The Cronbach alpha value of this measure was .58, 

suggesting a low level of reliability.  

Furthermore, the remaining behaviours from the total behaviour measure (14 questions) 

were added together to give a separate behaviour score (which had removed the TCC 

enforced behaviours). This was referred to as non-TCC enforced behaviours. Scores had a 

possible range between 14 and 70 for each participant. Higher scores indicated higher levels 

of compliance with behaviours that were not TCC enforced. The Cronbach alpha value of this 

measure was .75, suggesting an acceptable level of reliability. 

Environmental Attitudes. Attitudes were assessed using the New Ecological 

Paradigm (NEP; (Dunlap et al., 2000)). The NEP is designed to measure the generalised 

attitudes of individuals about the nature of human-environment interactions. Participants 

were asked to rate their agreement with 15 items on a 5-point Likert Scale (1 = strongly 

disagree to 5 = strongly agree). Questions such as “If things continue on their present 

course, we will experience a major environmental catastrophe” were used to measure 

individual attitudes. All even-numbered items (seven items) were reverse coded. Scores were 
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added together to form a total environmental attitude score for each participant, with scores 

ranging between 15 and 75. Higher scores indicated higher levels of pro-environmental 

attitudes. The NEP has shown predictive validity with moderate and moderately high 

correlations between NEP scores and support for pro-environmental policies (r= 0.57), 

perceived seriousness of world ecological problems (r= 0.61), seriousness of state and 

community air and water pollution (r= 0.45) and also pro-environmental behaviour (r= 0.31; 

(Searle & Gow, 2010)). The Cronbach alpha value of this measure was .92, suggesting a high 

level of reliability. 

Negative Impact of Drought. These questions assessed participants’ perceptions of 

the negative impact of the water issue on themselves, their family, Townsville, and the 

environment. Participants were asked to rate the negative impact the water issue had with 

four questions on a 5-point Likert Scale (1 = no negative impact to 5 = extreme negative 

impact), with higher scores indicating higher levels of perceived negative impact. Questions 

such as “Please indicate the level of negative impact you believe Townsville’s current 

diminishing water supply has on you personally” were used. These items also made up the 

broader threat variable. The negative impact measure separated the threat construct to 

examine further how participants perceived the drought in greater depth regarding the impact 

on the individual personally and bodies external to the individual. No analyses were 

conducted between threat and negative impact measures. Scores for each negative impact 

variable (individual, family and friends, Townsville, and the environment) ranged between 

one and five, as per the original response scale. The Cronbach alpha value of this measure 

was .82, suggesting an acceptable level of reliability. 

Responsibility to Engage/for Action. These questions assessed how much 

responsibility the participant perceived they personally, the community, the TCC and the 

state government had for solving Townsville’s water supply issue. Participants were asked to 
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rate their perceived responsibility with four questions on a 5-point Likert Scale (1 = not at all 

responsible to 5 = completely responsible), with higher scores indicating higher levels of 

perceived responsibility. Questions such as “Please indicate the level of responsibility you 

think the Townsville City Council has for solving the current water supply issue” were used. 

Scores for each perceived responsibility level (individual, community, TCC and state 

government) ranged between one and five, as per the original response scale. The Cronbach 

alpha value of this measure was .58, suggesting a low level of reliability. 

Barriers to Behaviour. Barriers to performing water conservation behaviours were 

also assessed. These items were generated by the research team and were based on common 

barriers raised in local discourse, collected expertise of the region’s culture and experience 

with water insecurity, as well as consultation with members of the general public. 

Participants were asked to rate agreement with 17 questions on a 5-point Likert Scale (1 = 

strongly disagree to 5 = strongly agree). Questions such as “I do not have enough time to 

engage in water-saving behaviours” were used. Three questions were negatively worded and 

were reverse coded prior to the analysis. Scores were summed to give each participant a total 

barrier score, ranging between 17 and 85. Higher scores indicated more perceived 

behavioural barriers to engaging in water conservation behaviours. Some barrier measures 

were also used to form the efficacy variables mentioned above (i.e., “I do not have confidence 

in my ability or capacity to engage in water saving behaviour”, “I have the knowledge to be 

able to adjust my behaviour to help minimise the water issue in the Townsville region", “I 

know what I can do to help minimise the water issue in the Townsville region”, “I have 

access to the tools and assistance I need to help minimise the water issue in the Townsville 

region” and, “I do not think saving water will make a substantial positive difference for the 

city of Townsville”). The Cronbach alpha value of this measure was .56, suggesting a low 

level of reliability. Divergent validity was also present with behavioural barriers negatively 
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correlating with TCC behaviour (r = -.21, p < .05) and non-TCC behaviour (r = -.47, p < .01)   

No analyses were conducted between barriers and efficacy variables.  

Satisfaction with Quality and Amount of Media Information. Two questions also 

assessed participants’ satisfaction with the amount and quality of information distributed in 

the media about water restrictions within Townsville. Participants were asked to rate their 

satisfaction with media quality and amount on a 5-point Likert Scale (1 = extremely 

dissatisfied to 5 = extremely satisfied). Questions such as “How satisfied are you with the 

quality of information you have been given regarding the water restrictions in the Townsville 

region” and “How satisfied are you with the amount of information you have been given 

regarding the water restrictions in the Townsville region”, were used to measure individual 

satisfaction with the quality and amount of media information. Higher scores indicated higher 

satisfaction with the quality and amount of information. Scores for each question ranged 

between one and five, as per the original response scale.  

Water Restriction Knowledge. Participants were assessed on their knowledge of 

specific TCC Level 3 water restrictions. Ten behaviours were listed, and participants were 

asked to select all behaviours in the list that they believed were required under the current 

water restrictions generated from the TCC website at the time. Questions such as “Hand-held 

watering only (between certain hours)” were used to assess individual knowledge of water 

restrictions. Five out of the ten behaviours were part of the water restrictions.  

4.3.5 Procedure 

Ethical approval was obtained through the James Cook University Ethics committee (Ethics 

approval H7118) (see Appendix B). Recruitment sites included online social media networks 

(Twitter and Facebook) and University and community networks via local radio stations. 

Interested participants were presented with a URL where they could find and complete the 

survey on the Qualtrics (Provo, UT) online platform. All participants read an information 
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sheet and indicated their consent to participate in the study (see Appendix C for the 

information sheet). Active consent was obtained by participants agreeing to participate in the 

questionnaire by clicking “AGREE”. Upon completing the survey, the participants were 

thanked for their time and awarded course credit where applicable. Non-university students 

did not receive compensation for their participation in the study. The survey was active from 

the 27th of September 2017 until the 20th of February 2018.  

4.3.6 Data Treatment and Analysis 

The data were downloaded from the Qualtrics (Provo, UT) platform, and all data 

management and statistical analyses were performed using IBM SPSS Version 23. General 

descriptive analyses were conducted on all variables of interest. Correlation analyses were 

conducted to explore the relationships between all demographic, EPPM and behaviour 

measures. Independent sample t-tests were conducted to examine differences between 

homeownership and, all water conservation behaviours (total behaviour, TCC enforced 

behaviour, and non-TCC enforced behaviour), and the EPPM variables (threat, self-efficacy, 

and response-efficacy). The same analyses were also conducted for gender. Last, a 

hierarchical multiple regression analysis was conducted to examine if the factors within the 

EPPM (threat, self-efficacy, and response-efficacy) and demographics variables were 

predictors of water conservation behaviour in line with the EPPM predictive framework. Part 

and partial correlations were also calculated to determine the strength of the relationships 

between relevant variables. 

4.4 Results 

4.4.1 Sample Characteristics 

Table 4 includes the means and standard deviations of the variables measured. On the 

variables of the EPPM, the sample had mid to high ratings of threat, self-efficacy, and 

response-efficacy. On average, participants scored mid-range on the frequency of total water 
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conservation behaviours, TCC enforced, and non-TCC enforced behaviours. Participants in 

the sample also scored mid to high range for pro-environmental attitudes. The sample had 

mid-range ratings of the water issue negatively impacting themselves and their family and 

friends and higher perceived ratings of negative impacts on the city of Townsville and the 

environment. There were low ratings for perceived responsibility belonging to the individual 

and the community. The participants also indicated the TCC and the state government were 

more responsible for securing the water supply, on average. Participants also, on average, 

reported mid-range scores for satisfaction with the amount and the quality of information 

shared in the media regarding the water issue within Townsville. 
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Table 4 

Means (SD) for the Total Sample on all Variables 

Variable Mean (SD) 

Threat 3.69 (0.72) 

Self-efficacy 3.70 (0.71) 

Response-efficacy 3.06 (1.12) 

Behaviour (total) 54.12 (13.63) 

      TCC enforced behaviour 13.61 (4.90) 

      Non-TCC enforced behaviour 40.51 (10.37) 

Attitudes 47.58 (8.43) 

Negative impact (Individual) 3.10 (1.14) 

Negative impact (Family and friends) 3.10 (1.07) 

Negative impact (Townsville) 3.89 (0.93) 

Negative impact (Environment) 3.96 (1.04) 

Responsibility (Individual) 2.37 (1.13) 

Responsibility (Community) 2.58 (1.21) 

Responsibility (Local Gov.) 4.21 (0.82) 

Responsibility (State Gov.) 4.27 (0.88) 

Barriers 43.88 (10.03) 

Satisfaction with media (Amount) 3.14 (1.03) 

Satisfaction with media (Quality) 3.04 (0.97) 

 

Table 5 represents the percentage of the sample that indicated which behaviour 

belonged to the TCC enforced behaviours at the time of Level 3 water restrictions within the 

Townsville Community. As shown in the table, for each of the five questions included in the 
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measure that were TCC enforced behaviours, 70% or more of the sample correctly identified 

these behaviours. Fifty-one percent of participants indicated the five correct TCC enforced 

behaviours as well as other non-TCC enforced behaviours, with 13% selecting only the five 

TCC enforced behaviours. Furthermore, out of the 363 participants, 335 (92%) selected 

Townsville was in Level 3 water restrictions (the correct response when the survey was 

active). 

Table 5 

Percentage of the Total Sample That Correctly Indicated Level 3 Water Restriction 

Behaviour 

 
Behaviour 

Percentage 

(%) 

TCC 

enforced 

Behaviour 

No sprinkler or irrigation system 87.30 

Hand-held watering only (between certain hours) 92.00 

No automatic watering systems 82.10 

The use of a broom to clean hard surfaces (not a hose) 70.50 

The use of a bucket to wash or clean vehicles 78.00 

Non-TCC 

enforced 

Behaviour 

Showers for no longer than five minutes 14.90 

The use of buckets, watering cans and drop irrigation 

systems at any time 

49.00 

No dish-washing machines 1.10 

The use of a bucket for washing animals 17.60 

Sprinklers can be used at any time 1.90 
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On average, the sample reported mid-range scores for barriers to engaging in water 

conservation behaviour. Of particular note are the 80.2% of the sample who thought water-

saving was important and 74.6% and 70.8% who acknowledged they have the knowledge to 

adjust their behaviour and know what they can do to help minimise the issue within the 

region, respectively. Last, 68.6% of the sample believed other people did not follow the 

restrictions, 71.4% wanted their yard and lawn to look nice, and 4.7% did not believe the 

Townsville region was in drought. Refer to Appendix D, where Table 27 shows the reported 

percentages of agreement with the behaviour barrier statements for the total sample.  

Table 6 presents the Pearson correlation coefficients between the EPPM variables and 

all types of water conservation behaviour. Significant low to moderate positive correlations 

were found between the EPPM variables of threat, self-efficacy, response-efficacy, and total 

water conservation behaviour, TCC enforced behaviour, and non-TCC enforced behaviour. 

This result indicates that higher levels of threat, self-efficacy and response-efficacy are 

associated with higher levels of water conservation behaviour. A significant weak positive 

correlation was also found between self-efficacy and response efficacy, indicating that higher 

levels of self-efficacy tended to be associated with higher levels of response-efficacy. No 

significant correlations were found between self-efficacy or response efficacy and threat. A 

moderate positive correlation was also found between TCC enforced behaviour and non-TCC 

enforced behaviour, indicating that higher levels of water conservation behaviours that the 

TCC did not enforce are associated with higher levels of compliance with TCC enforced 

water conservation behaviours.  

Age and length of residency were also correlated with the variables of interest. 

Significant weak positive correlations were found between age and TCC behaviour, and non-

TCC enforced behaviour. All results indicated that the higher the age of the participants, the 

higher the reported frequency of water conservation behaviour. Significant weak positive 
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correlations were also found between age and threat and self-efficacy perceptions. This result 

indicated that the higher the participant’s age, the higher the reported frequency of 

participant's threat and self-efficacy perceptions. There was no significant relationship 

between age and response-efficacy. Significant weak positive correlations were found 

between the length of residency in Townsville (in years), and TCC enforced behaviour, and 

non-TCC enforced behaviour. On all accounts, an increase in time lived in Townsville was 

associated with an increase in the reported frequency of water conservation behaviour. A 

significant weak positive correlation was found between length of residency in Townsville (in 

years) and threat perceptions. This result indicated that as the length of residency increased, 

so did the threat perceptions of participants. A negative relationship was found between the 

length of residency and response-efficacy perceptions. Here, as the reported length of time 

lived in Townsville increased, response-efficacy perceptions of participants decreased. No 

significant relationship was found between length of residence and self-efficacy perceptions 

of participants. 

A significant moderate negative correlation was found between behavioural barriers 

and non-TCC enforced water conservation behaviours, as well as TCC enforced behaviour 

and barriers. These results indicated that those who performed water conservation behaviour 

simultaneously perceived fewer barriers to engaging in said behaviour. Since attitude has no 

relationship with any outcome variables (behaviour, threat, self-efficacy, and response-

efficacy), attitude measures were not used in further analyses. 
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Table 6 

Correlations Between EPPM, Demographic Variables and Water Conservation Behaviour 

 Threat 
Self-

Efficacy 

Response

-Efficacy 

TCC 

behaviour 

Non-TCC 

behaviour 

Self-efficacy .08     

Response-efficacy -.02 .22**    

TCC behaviour .26** .18** .18**   

Non-TCC behaviour .25** .25** .38** .53**  

Age .19** .19** -.08 .19** .16** 

Length of residency .14** .09 -.12* .13* .12* 

Total Barriers -.00   -.21* -.47** 

Total Attitude -.01 .04 .00 -.05 .03 

Note. *p  < .05. **p t < .01 

 

Table 7 shows the correlation coefficients between all outcome variables and 

variables assessing negative impact, responsibility, and media impact for the total sample. 

There were significant weak positive correlations between non-TCC water conservation 

behaviour and all negative impact variables, as well as TCC enforced behaviour and all 

negative impact variables. These results indicated higher levels of perceived negative impact 

on the individual, family and friends, Townsville, and the environment were associated with 

higher water conservation behaviour compliance. Response-efficacy also had significant 

weak negative correlations with perceived negative impact on the individual and family and 

friends. This finding suggested that response-efficacy perceptions increased as the 

perceptions of negative impact on the individual and family and friends decreased.  
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Individual and public responsibility had a significant weak correlation with non-TCC 

enforced water conservation behaviour. The same relationship was also found between 

individual responsibility and TCC behaviour compliance. These findings suggested that 

higher levels of these responsibility variables were associated with higher levels of water 

conservation behaviour. Response-efficacy also had a significant moderate positive 

correlation with individual and public responsibility, indicating higher levels of these 

perceived responsibility variables were associated with higher levels of response-efficacy. 

Last, participant threat perceptions had significant weak to moderate positive correlations 

with TCC and state government responsibility (respectively), indicating that increased 

responsibility perceptions for both levels of government were associated with increased threat 

perceptions. 

The quality and amount of information given by the media had a significant moderate 

positive relationship with response-efficacy. This same relationship was also present with 

self-efficacy and both media variables. These results indicated that higher perceived levels of 

quality and amount of media information were associated with higher perceived response- 

and self-efficacy levels. 
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Table 7 

Correlation Values for the Total Sample Between EPPM and Other Variables of Interest 

 
Non-TCC 

Behaviour 

TCC 

Behaviour 

Response- 

Efficacy 

Self-

Efficacy 
Threat 

Negative Impact      

Individual .15** .18** -.15** -.02 

Family and friends .11* .14** -.15** -.04 

Townsville City .13* .14** -.07 .04 

Environment .21** .21** .05 .05 

Responsibility      

Individual .23** .13* .35** .02 -.01 

Public .17** .05 .36** -.06 -.06 

TCC .05 .02 -.05 -.02 .25** 

State Gov. .04 .06 -.07 .05 .34** 

Media      

Quality .03 .10 .19** .24** -.05 

Amount .03 .09 .13* .26** -.05 

Note. *p  < .05. **p  < .01 

 

Independent samples t-tests were also performed to examine the impact of 

demographic variables on water conservation behaviour. Before conducting each t-test, the 

relevant assumptions were assessed. There were no significant outliers, and the assumptions 

of homogeneity and normality were all satisfied. First, an independent sample t-test was 

conducted to examine for differences between men and women on all water conservation 

behaviour types. Refer to Table 8 for all relevant statistics. Results found significant 
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differences between men and women on non- TCC enforced behaviour and on TCC enforced 

behaviour. On all accounts, women performed more water conservation behaviour than men 

in this sample. These same analyses were also conducted to examine differences between 

participant gender on all EPPM variables (threat, self-efficacy, and response efficacy). A 

significant difference was found between men and women on threat perceptions, with women 

reporting higher threat perceptions than men. No significant differences were found between 

gender on self-efficacy or response-efficacy perceptions for the sample. 

Table 8  

Independent T-Test Between Behaviour and EPPM Variable Scores on Participant Gender 

 Men Women 
t(df) 

 M (SD) 

Non TCC-enforced 

behaviour 
37.67 (10.78) 41.85 (9.91) -3.65(359)** 

TCC-enforced behaviour 12.36 (5.32) 14.17 (4.57) 
-

3.17(203.50)** 

Threat 3.52 (0.82) 3.76 (0.66) 
-

2.79(192.28)** 

Self-efficacy 3.70 (0.74) 3.70 (0.69) -0.00(359) 

Response-efficacy 2.93 (1.13) 3.13 (1.10) -1.59(359) 

Note. **p  < .01 

 

Next, independent samples t-tests were conducted to examine differences between 

homeownership status and all water conservation behaviour types. Refer to Table 9 for all 

relevant statistics. Results found a significant difference between total water conservation 

behaviour based on homeownership status. Participants who owned their homes indicated a 
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greater level of total water conservation behaviour compared to those who did not own their 

home. There were no significant differences in non-TCC enforced behaviour and TCC 

enforced behaviour based on homeownership status. The same analyses were also conducted 

between homeownership status and the EPPM variables (threat, self-efficacy, and response-

efficacy). A significant difference was found between those who owned a home and those 

who did not on threat perceptions and self-efficacy perceptions. For threat and self-efficacy 

perceptions, homeowners reported higher perceptions. There was also a significant difference 

in response-efficacy perceptions between participants who owned a home and those who did 

not. In this instance, those who did not own a home had higher response-efficacy perceptions. 

Table 9  

Independent T-Test Between Behaviour and EPPM Variable Scores on Participant 

Homeownership Status 

 Owned home Did not own home 
t(df) 

 M (SD) 

Behaviour (total) 55.06 (13.60) 51.90 (12.31) 2.02 (359)* 

Non TCC-enforced behaviour 41.56 (10.56) 38.99 (9.64) 1.81(359) 

TCC-enforced behaviour 13.90 (4.74) 12.90 (5.18) 1.77 (359) 

Threat 3.76 (0.74) 3.49 (0.64) 3.42(220.08)** 

Self-efficacy 3.79 (0.71) 3.48 (0.68) 3.84(359)** 

Response-efficacy 2.95 (1.18) 3.28 (0.92) -2.79(245.14)** 

Note. *p  <.05; **p  <.01 

 

4.4.2 Testing the EPPM 

A hierarchical multiple regression analysis was conducted to examine if the factors within the 

EPPM (threat, self-efficacy, and response-efficacy) were predictors of total water 

conservation behaviour in line with the EPPM predictive framework. The demographic 
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variables of gender, age, years lived in Townsville, and homeownership were entered into the 

model first. Variables were entered in this order to explore the predictive power of the EPPM 

over and above demographic characteristics of individuals. The threat variable was entered 

into the regression model in the second block, given the EPPM hypothesises that threat 

appraisals must occur before further cognitive processing of a message. Efficacy components 

(self-and response-efficacy) were then added to determine if the overall predictability of 

behaviour could be improved.  

Prior to this analysis, the relevant assumptions of this statistical test were analysed. 

First, as illustrated above, there were no high correlations between the independent variables, 

and the Durbin Watson value was less than two (1.8). All collinearity statistics (VIF and 

tolerance) were within acceptable limits (<10 and >.20, respectively). Therefore, the 

assumption of non-multicollinearity was met. Inspection of residual and scatter plots also 

indicated the assumptions of normality, linearity and homoscedasticity were all satisfied. 

Results of the hierarchical multiple regression analysis are presented in Table 10 and indicate 

that the demographic variables accounted for a significant 8.4% of the variance in total water 

conservation behaviour in Stage 1 (F(4,322)= 8.50, p <  .01). Gender and age were significant 

predictors of water conservation behaviour, with part correlations suggesting that gender 

explained 5.11% of the unique variance. Neither years lived in Townsville, nor 

homeownership were significant predictors of water conservation behaviour. The addition of 

the threat variable in Stage 2 added a significant 6% of variance to the prediction of total 

water conservation behaviour (F(5,321)= 11.81, p < .01). In this model, gender, age, and threat 

were significant predictors of water conservation behaviour, with threat explaining 6% of the 

unique variance. The addition of the efficacy variables (self-and response-efficacy) in Stage 3 

added a significant 14.6% of variance to the prediction of water conservation behaviour 

(F(7,319)= 19.62, p <  .01). The final model accounted for 28.6% of the variance in total water 
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conservation behaviour. With all independent variables included, it was found that the EPPM 

variables of threat, self-efficacy and response-efficacy were all significant predictors of total 

water conservation behaviour, over and above demographic variables, with each variable 

explaining 5.52%, 1.42% and 10.24% of the unique variance in the final model, respectively. 

Age and gender remained significant predictors of water conservation behaviour in the final 

model. Refer to Appendix E for SPSS output. 
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Table 10 

Predicting Water Conservation Behaviour in Line With EPPM Hypotheses 

 B (SE) β 95% CI sr2 t 

Stage 1 (Constant) 33.47 (5.33)  [22.99-43.95]  6.28** 

Years lived in Townsville 0.05 (0.06) 0.06 [-0.06-0.16] < .01 0.94 

Gender 6.53 (1.53) 0.23 [3.52-9.54] .05 4.27** 

Age 0.18 (0.06) 0.21 [0.05-0.31] .02 2.79** 

Homeownership 0.92 (2.06) 0.03 [-3.13-4.97] < .01 0.45 

Stage 2 (Constant) 18.81 (6.01)  [7.00-30.63]  3.13** 

Years lived in Townsville 0.04 (0.05) 0.04 [-0.07-0.14] < .01 0.70 

Gender 5.27 (1.50) 0.18 [2.31-8.23] .03 3.51** 

Age 0.15 (0.06) 0.18 [0.03-0.27] .02 2.42* 

Homeownership 1.39 (1.20) 0.05 [-2.53-5.32] < .01 0.70 

Threat 4.84 (1.02) 0.25 [2.84-6.83] .06 4.77** 

Stage 3 (Constant) 1.26 (6.37)  [-11.27-13.79]  0.20 

Years lived in Townsville 0.78 (0.05) 0.09 [-0.02-0.17] < .01 1.59 

Gender 4.40 (1.38) 0.15 [1.69-7.10] .02 3.19** 

Age 0.11 (0.06) 1.33 [0.00-0.23] < .01 2.00* 

Homeownership 0.69 (1.84) 0.02 [-2.93-4.32] < .01 0.38 

Threat 4.64 (0.92) 0.24 [2.82-6.47] .05 5.01** 

Self-efficacy 4.06 (0.60) 0.34 [0.54-4.28] .01 6.83** 

Response-efficacy 2.41 (0.95) 0.13 [2.89-5.23] .10 2.54* 

Note. *p  < .05. **p  < .01 
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4.5 Discussion 

4.5.1 Overview of Key Findings 

Study 1a aimed to add to the minimal literature examining the use of the EPPM in the 

environmental context and explore whether the EPPM variables were able to predict water 

conservation behaviour. In line with the EPPM’s predictions, hypothesis one for the current 

study predicted that the EPPM variables of perceived threat and efficacy (self-efficacy and 

response-efficacy) would predict the water conservation behaviour of residents in the 

Townsville community who were experiencing a current threat to their water supply 

(drought). 

The current study found that the higher an individual’s perceived threat, self-efficacy, 

and response-efficacy, the greater the compliance with water conservation behaviour. This 

result aligns with and extends upon previous research using the EPPM to predict other 

environmental behaviour intentions (Li, 2014; Perrault & Clark, 2018; Xue et al., 2016), and 

also supports the original EPPM predictions (Witte, 1992) and the first proposed hypothesis 

of this study. To the researcher’s knowledge, this is the first study that has used this model to 

predict behaviour in response to a real-world environmental threat in the water security 

context, rather than behavioural intentions. This methodology also extends on the research by 

Dolnicar and Hurlimann (2009) and Mankad et al. (2013), who used the PMT as a theoretical 

approach to explore perceptions of water-related events.  

Hypothesis two of the current study predicted that the variables of the EPPM (threat, 

self-efficacy and response-efficacy), when examined alongside demographic variables such 

as age, gender, years lived in the town/city, and homeownership, would hold significant 

predictive power over and above demographic factors. Results showed a significant 

relationship between all EPPM variables and behaviour, even after controlling for the 

demographic variables of age, gender, years lived in Townsville and homeownership. This 
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finding contrasts with the study by Fielding et al. (2012), who found that demographic 

variables predicted the largest proportion of variance in household water use. 

Although it has been suggested that factors such as individual differences (Gore & 

Bracken, 2005; Peters et al., 2013; Xue et al., 2016) and psychological distance (Kim et al., 

2013; O'Neill & Nicholson-Cole, 2009; Scannell & Gifford, 2013; Spence & Pidgeon, 2010) 

may make predicting environmental behaviour challenging, it was evident that the EPPM can 

successfully predict water conservation behaviour in this context. For the current study, one 

possible explanation for the results is that the environmental threat of decreased water 

availability for the Townsville community was a present threat to the region when the survey 

was distributed and somewhat ‘personal’ to those who participated in the study. Previous 

research on environmental threats has predominately focused on global threats and used 

broad terms such as “climate change” (e.g., O'Neill & Nicholson-Cole, 2009; Perrault & 

Clark, 2018; Xue et al., 2016). Previous literature has also stated that the environmental 

events that are more personally salient or localised are more concerning and empowering 

(Kim et al., 2013; O'Neill & Nicholson-Cole, 2009). Although the current research was not a 

‘personal’ threat, such as seen in health literature, a ‘local’ threat may be considered more 

relevant and salient to an individual, leading to increased perceptions of threat, self-efficacy 

and response-efficacy of the issue. These increased perceptions resulted in increased 

environmental behaviour for this sample. This may also explain why even after controlling 

for demographic factors, the EPPM variables were able to predict behaviour. 

Despite participants only reporting, on average, mid-range scores for response 

efficacy, the unique contribution of variance that response-efficacy provides to the overall 

model predicting water conservation is of interest. In the water security context, it appears 

that stronger perceptions of behaviours or actions that would reduce or mitigate the water 

security issue in the region are predictive of greater water conservation behaviour. This 
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premise is also part of a core component of the EPPM predictions – the second appraisal 

process in engaging in adaptive behaviour (Witte, 1992). The result in the current study 

reflects the research in the broad environmental context and especially the water security 

context, where efficacy perceptions were found to be significant contributors to behaviour, 

attitudes and intentions (e.g., Li, 2014; Mankad et al., 2013; Perrault & Clark, 2018; Xue et 

al., 2016). Specifically, this finding aligns with the research by Mankad et al. (2013), who 

suggested that the factor of response-efficacy plays a significant role in an individual’s 

intention to install a rainwater tank. Response-efficacy, therefore, may play a considerable 

role in predicting behaviour in the water-security context, and thus it is suggested that 

communication in the water security context should focus on this factor.  

The demographic variables of gender and age also held predictive power for water 

conservation behaviour. There were significant differences between men and women on 

reported water conservation behaviour, with women indicating a higher frequency of 

behaviour on all accounts. This result contrasts with the findings by Mankad et al. (2013), 

where differences in gender were found for social norms and protective factors however, not 

for behaviour. There was also a relationship between age and water conservation behaviour, 

in that the older a participant was, the more likely they would engage in these actions. In 

addition, both gender and age were significant predictors of behaviour in the regression 

analyses. This result contradicts findings by Fielding et al. (2012), where younger individuals 

were more likely to engage in water-related behaviours. For the sample in the current study, it 

may be that older individuals are more likely to engage in water conservation behaviour, 

given they may have more experience with such water concerns and issues in the region. This 

group may also be more aware of what may assist in mitigating the present threat in the 

community. It should be noted that whilst these demographic and EPPM variables were 

predictive of behaviour, there was a considerable portion of unexplained variance in 
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behaviour for this sample. This is explored further in upcoming chapters, where such 

variables and their relationships with water conservation behaviour are further examined. 

Regarding the model itself, a finding of interest is the non-significant relationship 

between the efficacy variables (self-and response-efficacy) and threat. The EPPM emphasises 

the relationship between threat and efficacy (Witte, 1992) and how this relationship predicts 

behaviour. Within the EPPM, exposure to risk messages first elicits threat perceptions. If 

efficacy perceptions are then engaged, this is hypothesised to result in one of three 

behavioural responses (i.e., no response, fear-control response or danger-control response) 

(Witte, 1992). The relationship between threat, efficacy and outcome is hypothesised to be 

additive, with high/low threat perceptions not necessarily related to high/low efficacy 

perceptions. Instead, threat and efficacy are said to have predictive power over outcomes, 

regardless of how they are related (Witte, 1992; Witte & Allen, 2000). By finding the non-

significant relationship between threat and efficacy, but both variables being predictive of 

behaviour, the current study’s results align with the EPPM’s predicted variable inter-

relationships (Witte, 1992).  

4.5.2 Other Findings of Interest 

What should be considered is that water restrictions were enforced within the community at 

the time of the survey. It could be assumed that individuals only engaged in water-saving 

behaviour because they were enforced by the local council and had a monetary penalty for 

non-compliance. Additionally, the questions used in the survey were worded in terms of 

‘compliance since water restrictions’. To explore this further and to investigate the potential 

effect of contextual confounding factors, a correlation was performed between non-TCC 

enforced water conservation behaviours and the TCC enforced behaviours. Results found a 

moderate positive relationship between the two sets of behaviours, indicating an increase in 

one set of behaviours is associated with an increase in the other. Therefore, monetary penalty 
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or enforcement can be presumed to have impacted any type of water conservation behaviour 

within the community as those who participate in TCC enforced behaviour also appear to be 

participating in other water conservation behaviour, suggesting imposing such restrictions 

may have flow-on effects for the greater environment. Future research could explore the 

motivations behind water-saving behaviour to further examine this finding. 

In terms of communication attempts to encourage water conservation behaviour, 

participants were moderately satisfied with both the amount and quality of information about 

the water crisis within the region. It was also found that increased satisfaction with both the 

amount and quality of media information increased an individual’s perceived self- and 

response-efficacy. The current communications provided information about how to mitigate 

the water security issue, this being water restrictions in the local community. Individuals who 

saw the communications may have had stronger beliefs that they could engage in actions to 

directly and effectively control the issue. Participants were also quite knowledgeable about 

the specific behaviours of Level 3 water restrictions within the Townsville region, potentially 

suggesting that current communications about these behaviours were successful. In terms of 

effective communication, and as suggested by O'Neill and Nicholson-Cole (2009) and Kim et 

al. (2013), localised and personally salient events were more concerning (i.e., increasing 

threat perceptions) and empowering (i.e., increasing efficacy perceptions), therefore were 

more likely to increase behavioural engagement to mitigate such threats.   

In addition, and as expected, there was a significant positive relationship between 

self- and response-efficacy perceptions. In this context, water restrictions may have 

influenced self-efficacy perceptions at the time of the survey - individuals were given 

instructions about specific actions they could take to conserve water through media channels 

and letter-box drops. The behaviours suggested by governing bodies were relatively easy to 

do (i.e., do not hose driveways), so they may have felt they could engage in them quite 
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effortlessly. The same consideration would also apply to response-efficacy. Here it can also 

be assumed that because a governing body has given the public the information and 

potentially fines those who are non-compliant, individuals would presume the behaviours that 

are being advised are effective in minimising the water threat. Thus, individuals knew what 

behaviours to engage in and were convinced these were effective in mitigating the threat to 

water security. This again potentially highlights the success of current communication 

attempts in the region. This is opposed to communication attempts to mitigate global threats, 

such as climate change, which often have no clear, obvious, or specific action to reduce such 

threats. This result emphasises the importance of effective communication strategies, notably 

the EPPM variables, given their relationship with behaviour compliance. 

 Furthermore, regarding behaviour, a negative relationship was found between water 

conservation behaviours and barriers to engaging in water conservation behaviour. This 

finding was expected given the long-standing research regarding the negative relationship 

between such constructs (e.g., Rogers (1983)). Considering the strong negative relationship 

between behaviour and barriers found in this study, communications about the restrictions 

could focus on minimising the perceived barriers to these behaviours to obtain even greater 

compliance with water conservation behaviour. For example, 47.4% of participants agreed 

with the statement regarding the lack of financial incentives for participating in water-saving 

behaviour. Future water-saving communications could therefore focus on the money 

homeowners save on their annual household rates if they reduce their water consumption. 

Another finding of interest is centred on the sample’s perceived responsibility for 

solving the water security issue. The residents of Townsville perceived both the TCC and 

state government to be the most responsible for solving the water crisis within the 

community, with considerably lower scores reported for responsibility belonging to the 

individual and community. This attitude presents a problem for current behaviour change 



91 

communication attempting to encourage individual water-conservation behaviour, as 

individuals do not perceive they are responsible for solving the issues and may not act to 

conserve water. Additionally, high levels of individual and community responsibility were 

associated with high levels of water conservation behaviour and response-efficacy, and lower 

levels of perceived behavioural barriers. These factors were related to increased behaviour, 

therefore, communications may need to focus more on convincing the individual to feel more 

responsible for solving the issue. For example, messages could highlight the key roles 

individuals play in water-saving in the region by showing the collective effects of water 

conservation behaviour. For example, if one person waters their garden more efficiently 

versus if the entire street engaged in this behaviour, with the latter more effective in terms of 

water-saving. Although the sample has indicated that these governing bodies are primarily 

responsible for solving Townsville’s water supply issue, the sample may not perceive these 

bodies as doing enoughURL or the necessary actions to minimise the water issue. 

Additionally, given the promise of the pipeline by these bodies (that was not delivered), this 

may also indicate a mistrust with these figures. This result may also indicate the lack of 

control this sample has over that issue, which may support the mid-range response-efficacy 

perceptions of the sample. It seems that effort needs to be made to convince this population 

that they too are partly responsible for resolving the community’s water supply problem. 

Last, for other findings of interest, no relationship was found between environmental 

attitudes and the EPPM variables (threat, self-efficacy, and response-efficacy) or behaviour, 

despite the high ratings of environmental attitudes indicated by the sample overall. This 

outcome was unexpected, given that beliefs may provide the basis for attitudes, leading to 

intention and action (Fishbein & Ajzen, 2010). However, as stated by Gore and Bracken 

(2005), in the environmental context, audiences have diverse opinions and attitudes towards 

environmental issues influenced by underlying belief systems, affecting individual cognition 
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and, therefore, engagement with environmental mitigation behaviour. The attitude measure 

used in this study assessed an individual’s beliefs about pro-environmental positions (Dunlap 

et al., 2000), while other measures used in the study were specific to water security in a 

particular context (i.e., Townsville). It seems that general environmental attitudes (e.g., on the 

broad issue of climate change) are not influential to perceptions of a current and specific 

environmental threat (e.g., a current drought), highlighting the contextual relevance 

communications must entail to encourage behaviour change in an at-risk community. 

It appears that broader attitudes toward the environment do not reflect specific water-

saving behaviour or attitudes. The behaviour measure in this study assesses behaviours of 

individuals in a region experiencing drought, with monetary fines for non-compliance. Thus, 

the measurement of belief systems may not be synonymous with the behaviours and the 

context influencing such behaviours at the time. In addition, the context may also explain the 

lack of relationship between the EPPM variables and attitudes. 

4.5.3 Implications 

The current study has various theoretical and practical implications in the water security 

context. First, the findings suggest that the EPPM is an appropriate model for predicting 

behaviour in the water-security context. Additionally, the model could predict behaviour in 

response to a real-world threat (drought) currently being experienced by the sample of 

interest, thus showing its utility beyond studies providing a message about fabricated events. 

These findings suggest that it would be beneficial for risk communication in this context to 

be focused on the factors of threat, self-efficacy, and response-efficacy, given the positive 

relationships these variables had with water-conservation behaviour. More specifically, in 

terms of the model’s variables, it seems that efficacy, predominately that of response-

efficacy, plays a considerable role in predicting behaviour. Thus, communications regarding 

water-saving should focus on the inclusion of information that explains why certain 
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behaviour is essential for conserving the community’s water supply. Whilst the findings were 

encouraging, there was a considerable portion of unexplained variance in predicting 

behaviour for this sample. Therefore, the following chapters and relevant studies aim to 

further examine this gap that the model could not explain. Further practical and theoretical 

implications of these findings are discussed in chapter 9. 

4.5.4 Limitations 

The main limitations of this work are the self-reported nature of behaviour and potential 

sampling bias. The water issue within the Townsville region could be considered a sensitive 

topic, with local government enforced behaviour that results in monetary penalties for non-

compliance. It would be reasonable to assume that participants in the study may have biased 

reporting regarding their water conservation behaviour compliance because of these factors. 

As the issue is also politically sensitive, it could be assumed that certain community groups 

or individuals may have responded to push an ‘agenda’. For example, participant alignment 

with a certain political party may have influenced their responses to questions around water 

conservation, with some political parties more vocal about this issue than others. For 

example, as shown in this media release from the Townsville Labor party in 2018, who was 

focused on managing the water security issue in the region at the time (URL: 

https://www.jasonclare.com.au/media/portfolio-media-releases/4126-labor-will-deliver-once-

and-for-all-water-security-for-townsville). Additionally, those who care about environmental 

issues in general, may be more likely to participate in such research, potentially creating 

sampling bias. A large and diverse community sample was recruited to counteract this effect, 

and responses were anonymous.  

 Additionally, there are some limitations concerning the threat variable. In this study, 

threat was not broken into severity and susceptibility components, as the original EPPM 

suggests, potentially undermining the true predictive power of the individual threat variables. 
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At the time, given all participants in Townsville were experiencing and thus susceptible to the 

drought in the region, threat susceptibility was not a major point of consideration for the 

research. Given that water perceptions are arguably complex, the current study focused on 

evaluating and measuring specific threats in their broadest nature. Future studies in the 

current thesis using this variable endeavour to split this variable into its two sub-categories, 

as the model suggests.  

 Additionally, there was also a limitation regarding the reliability of some of the 

measures used for this study, for example, the assessment of behavioural barriers. These 

measures were thought to show face validity by reflecting the specific circumstances around 

water security faced by the community at the time of the study. These measures were 

constructed via consultation between the research team and community members on potential 

barriers that may have influenced their water conservation behaviour. As the full 

psychometric testing of these measures was outside the scope of this thesis, future research 

could explore further validation of these measures for wider use within this context. 

4.6 Concluding Remarks 

The current study attempted to address the gap in the literature regarding the use of the EPPM 

in predicting the frequency of water conservation behaviour. This research demonstrates a 

successful application of the EPPM to predict water conservation behaviours with threat, self-

efficacy and response-efficacy being significantly predictive of water-conservation 

behaviour, over and above demographic factors. These results allow researchers to 

understand the threat and efficacy perceptions of the population of interest in the water 

security context more thoroughly. Whilst the EPPM variables of threat and efficacy predicted 

water conservation behaviour whilst controlling for demographic variables, there was a 

considerable portion of unexplained variance in behaviour. Thus, while these findings are 

encouraging, much is left to be explored. As water security threats are likely in the future, 
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establishing the basis for effective communication to promote water-saving behaviours is 

imperative. The current research provides the necessary information to conduct research 

using the EPPM in the water security context and potentially formulate communication 

strategies based on the variables of interest. The next chapter will examine the effect 

individual differences have on behaviour. 
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Chapter 5: Attention to Environmental Messages and Audience Segmentation 

Given the complexity of an individual’s perception of environmental threats, as addressed in 

previous chapters, it is unreasonable to assume individuals process and react to events 

(specifically relating to the environment) in the same manner. Consequently, and as Witte 

(1992) suggests, individuals will engage in different behavioural outcomes based on their 

perceptions. Differing perceptions of an issue present a significant challenge to policymakers, 

advertisers and the like to develop effective strategies to influence behavioural uptake. This is 

particularly pertinent within the water security context.  

The results in chapter 4 provide evidence for using and applying the EPPM to predict 

water conservation behaviour. Although the model outlines an arguably unambiguous 

framework for behavioural prediction, there are several additional considerations about the 

relationship between threat and efficacy and their ability to predict behaviour when applied in 

the environmental context. To put simply, the EPPM predicts that a high level of threat and 

efficacy is required for fear appeals to succeed in behavioural engagement. The analysis in 

Study 1a, although showing that threat and efficacy variables are predictive of behaviour, 

cannot account for the intricacies between the inter-variable relationships, for example, too 

much threat can hinder adaptive behaviour (Janis, 1967; Janis & Feshbach, 1953), as well as 

individual differences that may affect perceptions of threat and efficacy (Gore & Bracken, 

2005; Xue et al., 2016). To extend on the findings of Study 1a and investigate the effect 

individual differences have on water conservation behaviour and the workings of the inter-

variable relationships, the EPPM framework will be used to cluster people into groups based 

on common perceptions of the variables within the model (threat and efficacy). 

If the approach is successful, this may produce recommendations for targeted 

environmental threat communications to sub-groups of a population whose interpretations of 

such events are highly variable. It may also provide a better understanding of why individuals 
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may or may not engage in environmental behaviour. To address this, audience segmentation, 

a social marketing technique, may assist in controlling for some of the variation within a 

community by grouping like perceptions and providing a more in-depth understanding of 

environmental threat responses. This technique is explored further below. 

5.1 Audience Segmentation 

Audience segmentation, first coined by Smith (1956), is the process of identifying like groups 

within a population to improve the effectiveness of public engagement campaigns (Maibach 

et al., 2011). The result of this process (like-minded groups) are consumers who share 

common needs, characteristics or behaviours and are hypothesised to respond similarly when 

exposed to marketing activities (Grier & Kumanyika, 2010). Since its inception in the early 

1970s and particularly now in the age of technology and social media, audience segmentation 

has become one of the primary strategies employed to further understand population 

differences due to its effectiveness, efficiency and affordability (Hine et al., 2014). The 

increase in use of audience segmentation strategies leads to the discussion of ‘social 

marketing’. Social marketing has borrowed concepts and methods from traditional marketing 

with the aim of increasing engagement with ‘nontangible’ products (Lefebvre & Flora, 1988). 

Overall, social marketing aims to influence the uptake of the desired behaviour within a 

population, for example, conservation or sustainability behaviours, through four main 

objectives: influencing behaviour, applying marketing principles and techniques, focusing on 

target audience clusters and delivering a positive benefit for society (Kotler & Lee, 2008). 

Simply put, this approach attempts to understand what appeals to individuals by dividing the 

market into smaller, more targeted groups (Kotler & Lee, 2008).  

Social marketing has positively impacted social issues in the contexts of health, the 

environment, injury prevention, financial well-being, and community involvement, with 

audience segmentation being a prominent strategy in all settings (e.g., Aaker et al., 2000; Abu 
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Bakar et al., 2021; Grier & Kumanyika, 2010; Hine et al., 2014; Kotler & Lee, 2008; Lavack 

et al., 2008; Lefebvre & Flora, 1988; Rimal et al., 2009). Research has demonstrated that if 

consumers are communicated to in a way that resonates with their beliefs, values and 

attitudes and the communication is more personally meaningful, they are more likely to 

respond favourably to such strategies (Aaker et al., 2000). This same conclusion has also 

been shown in environmental behaviour research (Kim et al., 2013; O'Neill & Nicholson-

Cole, 2009). 

The variables used to construct ‘clusters’ within an audience vary. These can be based 

on geographic location (e.g., country, town), demographics (e.g., gender, age, family makeup, 

race, occupation, socio-economic status), social structure (e.g., workplace, church, legislative 

bodies), consumer behaviour (e.g., product use) and psychographics (e.g., personality 

characteristics, identified need, level of readiness to change), with the idea that each segment 

is homogenous (Grier & Kumanyika, 2010; Lefebvre & Flora, 1988). This means that the 

status of the variables of interest is more similar within each cluster group than the status 

between cluster groups. As Grunig (1989) determined, segmentation strategies become more 

specific relative to the size of the group being analysed. For example, a larger group has less 

specific segmenting variables. A visual representation is shown in Figure 9, developed by 

Slater (1996). As the boxes or populations get smaller, the predictors of the behaviour or 

attitude in question become more specific. This thesis focuses on the more inner or defined 

areas of segmentation. These include Theoretical typologies, which are homogenous clusters 

based on variables theoretically linked to the target issue or behaviour, and Multivariate 

classifications, which are homogenous clusters based on distinctive patterns or relationships 

between attitude or behaviour determinants (e.g., groups based on the various relationships 

between threat and efficacy resulting in different behavioural outcomes, according to the 

EPPM) (Slater, 1996). 
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Figure 9 

Segmentation Levels (Slater, 1996) 

 

Once clusters are constructed, actions used to reach and target each subgroup usually 

involve either tailoring a message or communication to meet cluster preferences or needs, 

distribution of a message in settings used by clusters (e.g., churches or communities), or 

promoting the message through channels known to targeted clusters (e.g., schools or 

neighbourhoods)(Grier & Kumanyika, 2010). The application of audience segmentation 

allows for further exploration into the many determinants of behaviour. It permits the method 

of social marketing to advance with increased societal challenges, such as adverse climate 

conditions, policy changes and health-related threats, by targeting (more meaningfully) 

smaller and alike groups. 

When targeting entire populations, it came with the realisation that traditional health 

interventions were not as effective in producing behaviour change within a large cohort 

(Lefebvre & Flora, 1988). As such, health interventions have since used audience 

Taxonomies 

Multivariate classification 

Theoretical typologies 

Geodemographics 

Demographics 

Mass audience 
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segmentation in campaigns to, for example, reduce alcohol use, increase occupational health 

and safety, and decrease sexually transmitted diseases (Dijkstra & De Vries, 2000; 

Mathijssen et al., 2012; Rimal et al., 2009). As previously stated by Gore and Bracken 

(2005), for health interventions to be effective, an evaluation of a person’s threat and efficacy 

perceptions towards a particular health risk needs to be conducted first. By doing so, it is 

hypothesised to eliminate the risk of presenting someone with a pre-existing fear control 

response with more threat information, making it more likely for them to engage in a 

maladaptive or fear-control response (Witte, 1992). This view is further supported in the 

research conducted by Xue et al. (2016) in the environmental context. Here it was stated that 

gathering baseline measurements of participant perceptions would be useful prior to viewing 

a fear appeal (Xue et al., 2016). Furthermore, the research by Dean et al. (2019) suggested 

that targeted strategies would enhance communication on sustainable coastal management, 

and Fielding et al. (2012) also called for targeted approaches to curb water usage. Given this 

suggestion has been made in the environmental context, it is worth investigating the audience 

segmentation approach more closely. The use of audience segmentation in the health and 

environmental context is demonstrated below by exploring its use in behaviour and attitude 

change interventions. 

5.2 Behaviour Change Strategies and Audience Segmentation  

Audience segmentation has been used predominantly in the health context. For example, the 

study by Mathijssen et al. (2012) segmented a sample of adolescents based on their alcohol 

use and attitudes. The attitudinal variables were aversion to intoxication, alcohol as a norm, 

need for approval, hedonistic associations, and lack of interest in alcohol. It was found that 

each of the five resulting clusters differed in drinking behaviour independent of demographic 

factors and had significantly different patterns of each attitudinal variable (Mathijssen et al., 

2012). Similarly, Boslaugh et al. (2005) compared the results of audience segmentation 
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techniques for physical activity promotion. The researchers conducted segmentation based on 

demographic variables, health status and psychosocial variables alone and when all three 

variable types were combined (Boslaugh et al., 2005). Results found that combining all three 

variable types produced the most homogenous clusters or internally similar groups regarding 

physical activity (Boslaugh et al., 2005).  

These research examples demonstrate the ability to construct audience clusters in the 

health context, whether based on demographic (Boslaugh et al., 2005) or attitudinal factors 

(Mathijssen et al., 2012). Other health research has demonstrated even more simplistic 

segmentation approaches, such as the study conducted by Silk and Parrott (2006), where 

researchers measured baseline behaviour to develop messages to increase sun-safety related 

behaviour engagement. For example, those in the first out of the three resulting clusters wore 

baseball hats, exposing their neck to sunlight but minimally engaged in other sun-safety-

related behaviour. Therefore researchers suggested that messages targeted to this particular 

cluster should reinforce wearing hats that maximise sun protection, as knowledge about sun 

protection behaviour is related to engagement with the behaviour (Silk & Parrott, 2006). In 

contrast, the second group were engaged in all types of sun-related behaviour. Therefore, 

researchers suggested that targeted communications should be based on encouraging and 

maintaining behaviour (Silk & Parrott, 2006). Although considered successful in terms of 

developing population clusters, this simplistic approach does not address the determinants 

and barriers of behaviour between individuals or the cognitive factors that play a role in 

individual behaviour engagement.  

Campaigns constructed based on audience segmentation methods have often used 

socio-demographic characteristics, such as age, gender, and ethnicity, to segment the 

audience into smaller, more homogenous groups (Slater, 1995). The argument for using 

socio-demographic variables as the segmentation method is based on complex causal 
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relationships. For example, shared cultural factors are assumed to equate to everyday life 

experiences resulting in similar motivations and situational constraints which affect an 

individual’s behaviour (Slater, 1995). Although these campaigns may be considered adequate 

when factors of race and age significantly influence the target behaviour, this method may 

not always produce meaningful clusters in terms of behaviour change in particular contexts 

(Campo et al., 2012). For example, research conducted by Boslaugh et al. (2005) 

demonstrated that simple segmentation techniques, such as those that only use demographic 

variables, do not capture the diverse nature of the target audience. 

It has been suggested that the variables used to segment audiences should be based on 

their relationship to the target behaviour and have a theoretical basis. It has also been 

recommended by Slater (1995) that clusters should be homogenous with respect to the 

interaction of variables that determine the behaviour targeted by the communication (e.g., 

similar levels of both threat and efficacy when considering the EPPM (Witte, 1992)). 

Defining the determinants of behaviour and like-patterns between variable interactions are 

argued to be useful in constructing more tailored communications (Slater, 1996). With that 

said, audience segmentation in the health context has also taken a theoretical approach to 

segment construction.  

In the study conducted by Silk et al. (2005), researchers used the theory of reasoned 

action (Ajzen, 1985, 1991; Fishbein & Ajzen, 1975) to segment audiences based on their 

attitudes and subjective norms related to genetically modified food. Rimal et al. (2009) also 

employed this theoretical approach in their research seeking to alter HIV-related behaviours 

in Malawi. The study successfully applied the risk perception attitude framework (Rimal & 

Real, 2003) to segment the participants into meaningful and homogenous groups. This 

research heavily emphasised using a theoretical approach to design interventions that 

promote the rejection of risk behaviour or adoption of protective behaviour. The theoretical 
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approach was considered more effective in predicting antecedents than traditional 

segmentation methods based on demographic variables (Rimal et al., 2009).  

More pertinent to the current research, the EPPM (Witte, 1992) has also been shown 

to segment audiences effectively. The success of the use of this model is unsurprising given 

the variables within the model have been used extensively to predict behaviour in health 

(Gore & Bracken, 2005; McKay et al., 2004; Schneider et al., 2012), road safety (Carey & 

Sarma, 2016; Pedruzzi et al., 2016), and environmental contexts (Hart & Feldman, 2014; 

Perrault & Clark, 2018; Xue et al., 2016). Campo et al. (2012) used the EPPM variables to 

segment women based on their perceptions of unintended pregnancy and contraception usage. 

Researchers found that unintended pregnancy occurs in approximately one in ten women, 

often resulting in negative consequences (Finer & Henshaw, 2006). The assumption that this 

group of individuals (women) is homogenous is likely to indicate why such interventions 

have had little success. Researchers proposed that audience segmentation techniques 

targeting more homogenous groups of women would produce more effective social marking 

interventions for contraceptive usage (Campo et al., 2012). A telephone survey was 

administered to women between the ages of 18 to 30 years, with a total of 401 respondents 

answering questions assessing knowledge, attitudes, behaviour related to reproductive health 

for women and the EPPM variables (self-efficacy, response-efficacy, perceived threat 

severity and fear) (Campo et al., 2012).  

A k-means cluster analysis was conducted with a four-cluster result selected. 

Individuals within cluster 1 indicated the least fear, with cluster 2 indicating the most. Cluster 

3 had the lowest perceived susceptibility, and cluster 1 the highest. Self-efficacy was the 

highest, and response-efficacy was the lowest in cluster 4 (Campo et al., 2012). Between-

group exploratory analyses were conducted to provide more detailed information on how 

intervention messages could and should be tailored to encourage safe sex practices. For 
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example, individuals in cluster 4 were noted as a priority audience for a campaign to improve 

contraceptive use and prevent unintended pregnancy. This cluster was the youngest, had the 

smallest percentage of married individuals and women with children, the lowest normative 

perceptions about their married woman friends’ contraception use, the lowest percentage of 

contraception use themselves and the highest percentage of unintended pregnancies (Campo 

et al., 2012). It was suggested that this group would benefit from messages that increased 

susceptibility, given their extensive experience with unintended pregnancies had not appeared 

to impact their threat perceptions. These messages were also suggested to be coupled with 

response-efficacy and self-efficacy components. Without the efficacy components, this group 

would likely experience increased fear and maladaptive behaviours because of the reported 

low levels of response efficacy and self-efficacy perceptions (Campo et al., 2012). This 

research suggests success for the use of the EPPM as a theoretical basis to construct 

meaningful clusters within a population. Furthermore, it was shown that the EPPM variables 

were able to meaningfully distinguish groups based on factors relevant to the target 

behaviour.  

Segmenting based on like cognitions provides information pertaining to group 

behaviour and suggests the key attributes communication strategies may require to shift such 

behaviour. After clustering based on theoretical standings, performing exploratory analyses 

on each group provides further unique information relevant to each cluster group, as shown in 

the research by Campo et al. (2012). Further, similar demographic variables, location and 

political ideologies may be present within cluster groups. Analysing demographic 

information offers a more comprehensive description of generated clusters and, therefore, 

may assist in developing appropriate and effective communication strategies targeting 

particular audiences.  
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5.2.1 Audience Segmentation in the Environmental Context 

Overall, the above research demonstrates the effectiveness of using behaviour change 

models, such as the EPPM, in segmenting audiences in the health context. The results 

encourage the use of constructs beyond demographic variables to develop audience clusters 

to provide a more in-depth description of the target population to inform behaviour change 

communications. However, more relevant to the current research is the use of audience 

segmentation techniques in the environmental context, which is considered a relatively new 

approach. For example, Maibach et al. (2011) used the process of audience segmentation 

within an adult American population to improve the effectiveness of public engagement 

campaigns on global warming. A sample of 2,164 American adults were recruited and 

completed a survey that measured global warming beliefs, behaviour policy preference, and 

issue engagement. Six groups were produced that differed based on segmentation variables, 

with the largest cluster representing 33% of the total sample and the smallest representing 7% 

(Maibach et al., 2011).  

Clusters were named and defined based on differences in their profiling information 

(demographics, beliefs and behaviours). These were labelled “Alarmed”, “Concerned”, 

“Cautious”, “Disengaged”, “Doubtful”, and “Dismissive” (Maibach et al., 2011). See Figure 

10, which visually represents each cluster’s relative size, global warming beliefs, concerns 

and motivation to change. 
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Figure 10 

Cluster Global Warming Beliefs, Concern and Motivation (Maibach et al., 2011) 

 

The Alarmed were the most engaged with global warming and were already making 

lifestyle changes. This was similar to the Concerned group, who were also engaged but not as 

involved as the Alarmed group. The Cautious segment believed that global warming was an 

issue however did not view the problem as a personal threat and therefore had no sense of 

urgency. The Disengaged group did not think much of the issue, but responses suggested they 

would be the most likely to change their minds about global warming. The Doubtful segment 

believed that if global warming was happening, it was because of natural environmental 

changes and that America was doing enough to respond to the threat. Finally, the Dismissive 

group, like the Alarmed segment, were engaged with the issue but believed that global 

warming was not happening and did not warrant a personal or societal response (Maibach et 

al., 2011). This research was then used to develop screening instruments to accurately 

categorise future respondents into the aforementioned clusters (Maibach et al., 2011). This 

research demonstrates the success of constructing meaningful clusters to obtain a wealth of 

information to inform more effective campaigns in the environmental context. Whilst the 

research shows success in defining more homogenous groups, it should be considered that 

following a theoretical approach, such as shown in the research by Campo et al. (2012), may 

enable more measured message recommendations around variables that are evidenced to 
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influence behaviour, such as the predicted relationships between variables in the EPPM 

(Witte, 1992) 

A study by Poortinga and Darnton (2016) also used the segmentation method to 

develop a model to encourage sustainability policy engagement for the Welsh government. A 

survey was distributed to 1,538 participants, using thirteen variables to construct clusters. 

These included personal values, views on sustainability and sustainable living, attitudes 

towards climate change and energy security, and attitudes towards community and place 

(Poortinga & Darnton, 2016). A k-means cluster analysis resulted in six clusters that differed 

significantly in terms of gender, age, household type, tenure, social grade and Welsh identity 

(Poortinga & Darnton, 2016). The clusters were titled “Enthusiasts”, “Pragmatists”, 

“Aspirers”, “Community-focused”, “Commentators”, and “Self-reliant”. Each cluster also 

differed in regard to their reported environmental behaviour intentions (Poortinga & Darnton, 

2016). See Table 11outlining a brief description of each cluster. 
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Table 11 

Defining Characteristics of Clusters (Poortinga & Darnton, 2016) 

Cluster Defining characteristics 

Enthusiasts 

(n=257) 

• Highly engaged with all aspects of sustainability 

• Most willing to engage in sustainability behaviour 

Pragmatists 

(n=321) 

• Willing to engage in most sustainability behaviours 

• Less ideological than the Enthusiasts and involved with sustainability 

issues 

Aspirers (n=232) • Youngest segment 

• Little involvement in environmental and social sustainability 

• Considered economic sustainability important 

• Least likely to engage in sustainability behaviour 

Community-

focused (n=304) 

• Older segment 

• More engaged with the community and economic sustainability 

• Positive views on community and place 

• Likely to adopt energy-efficiency measures  

Commentators 

(n=179) 

• Older segment 

• More engaged with the community and economic sustainability 

• Negative attitudes regarding climate change 

• Highly concerned about energy security 

• Likely to adopt energy-efficiency measures  

Self-reliant 

(n=244) 

• Dis-engaged with all aspects of sustainability 

• Least willing to perform sustainability behaviours 
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This research again demonstrates the effectiveness of a segmentation strategy in 

meaningfully separating like-groups in the environmental context. Using the segmentation 

techniques has provided clearly differentiated groups that vary across a number of 

dimensions, most notably attitudes towards economic, social and environmental sustainability 

behaviour intentions (Poortinga & Darnton, 2016). This information could be used to engage 

individuals across relevant sustainability policy areas, depending on the population's needs or 

opinions at the time. This approach would enable more tailored communication and 

behaviour change initiatives in this context (Poortinga & Darnton, 2016). However, again, it 

is argued that a theoretically driven approach would more meaningfully distinguish groups 

relevant to the target outcomes. 

The research by Maibach et al. (2011) and Poortinga and Darnton (2016) both 

segmented audiences based on their values and beliefs about broad global issues such as 

climate change. More relevant to the current thesis is an example of the segmentation 

technique used in the water security context. This is seen in the study conducted by Gilg and 

Barr (2006), who used the segmentation methodology to identify the characteristics of ‘water 

savers’ for policymakers to more accurately develop targeted initiatives for water 

conservation. Specifically, the research examined the commonalities between the frequency 

of water-saving, energy conservation, green consumerism, and water management behaviours 

in homes located in Devon, United Kingdom. In all, 1,600 households were randomly 

selected and received a survey which included questions about environmental action, socio-

demographic information and attitudes towards environmental action (Gilg & Barr, 2006).  

A response rate of 79% was obtained. Among other analyses, a cluster analysis was 

performed, resulting in four defined clusters of individuals based on commonalities between 

reported behaviours. The groups were termed the “Committed environmentalists”, “Main-
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stream environmentalists”, “Occasional environmentalists”, and “Non-environmentalists”. 

Table 12 outlines the defining characteristics of each cluster group. 

Table 12 

Defining Characteristics of Clusters (Gilg & Barr, 2006) 

Cluster Defining characteristics 

Committed environmentalists 

(n=294) 

• Likely to engage in water and energy-saving 

activities 

• More likely to own a rainwater tank 

• Oldest group 

• Smaller households and tended to own their own 

home 

• More likely to have been formally educated 

• More likely to be a member of a community 

organisation 

 

Main-stream-environmentalists 

(n = 412) 

• Likely to engage in water and energy-saving 

activities 

• Smaller household 

 

Occasional environmentalists (n 

= 505) 

• Largest cluster  

• Much less committed to behaviours than main-

stream and committed groups 

• Very few individuals owned water butt or water 

‘hippo’ 
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Cluster Defining characteristics 

Non-environmentalists (n = 43) • Smallest cluster  

• Not engaged in water-saving behaviour 

• Very unlikely to own water-saving devices 

• Comprised of more men 

• Lower incomes 

 

 The results of the above study suggest several distinguishing factors policymakers can 

target to encourage certain groups to engage in water-saving behaviour (Gilg & Barr, 2006). 

The segmentation approach appears to provide a much more comprehensive description of a 

population or target area based on behaviour. Therefore, it is argued to be useful in the 

environmental context where such strategies for behaviour change are considered necessary. 

A similar approach in the water security context using an Australian sample was used 

by Dean et al. (2016), who segmented a sample of 5,194 individuals based on age, gender, 

education, and residents' state. Participants were recruited via an online social research 

company and were asked to complete a survey that assessed water-related knowledge 

(cognitive engagement), attitudes to alternative water sources and household environmental 

identity (emotional engagement), behavioural measures such as water-saving and pollution-

reduction activities (behavioural engagement), demographics, household characteristics, 

water-related life experience and psychosocial characteristics (Dean et al., 2016). The study 

was based on the premise that water-saving initiatives were broadly-based and thus were 

rarely relevant or aligned to the value of those who view them. Therefore, targeting specific 

social groups or settings was proposed to increase engagement in water-saving strategies 

(Dean et al., 2016). 
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 Hierarchical agglomerative cluster analysis was used to identify water engagement 

clusters, with this approach allowing groups to emerge from the data naturally. The analyses 

produced five clusters that displayed significant differences between many demographic, 

household and psychosocial characteristics (Dean et al., 2016). Table 13 below shows the 

cluster labels, their percentage of the sample and the top five ranked factors characterising 

each cluster, as defined by the researchers through odds ratio analyses. 

Table 13 

Defining Characteristics of Clusters (Dean et al., 2016) 

Cluster Defining characteristics 

Disengaged  

(12.2%) 

• Less experience of behaviour change during restrictions 

• Weak social norms: ‘Others want me to save water’ 

• Less likely to have a garden 

• Low rates of North-West European ancestry 

 

Aware but inactive  

(15.1%) 

• Less likely to have a garden and own a home  

• Lower waterway use 

• Weak social norms: ‘Others save water’ 

• High rates of university education 

 

Active but not engaged  

(31.4%) 

• More likely to have a garden 

• Lower rates of university education 

• Weak social norms: ‘Others want me to save water’ 

• Lower rates of North-West European ancestry 

• Greater experience of water restrictions 
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Cluster Defining characteristics 

Engaged but cautious  

(20.1%) 

• More likely to own a home and have a garden 

• Less likely to live in urban areas  

• Strong social norms: ‘Others want me to save water’ 

Highly engaged  

(21.0%) 

• Higher rates of North-West European ancestry 

• Strong social norms: ‘Others save water’ 

• Higher rates of university education  

• Greater experience of behaviour change during restrictions 

 

To summarise, the Disengaged cluster exhibited low scores for all engagement items 

(cognitive, emotional, and behavioural). The Aware but inactive cluster had high scores for 

water-related knowledge and support for alternative water sources and low scores for 

environmental identity and all behaviours. The Active but not engaged cluster reported high 

water-saving and pollution-reduction behaviours; however, they had low scores for cognitive 

and emotional engagement and uptake of water-saving devices. The Engaged but cautious 

cluster exhibited high scores for all engagement indicators (except for support for alternative 

water). The Highly engaged cluster had high scores on all engagement indicators (Dean et al., 

2016). 

This research demonstrates, yet again, the diverse social and contextual differences 

within a population and the opportunity for targeted interventions to encourage water-saving 

behaviour. For example, as stated by Dean et al. (2016), the Disengaged group displayed 

characteristics that could be perceived as barriers to water-related engagement (i.e., low 

income, households with children, less likely to own a home and low life satisfaction). 

Therefore, the attention of these individuals may be more focused on managing everyday 

routines and the challenges of social disadvantage. Low rates of homeownership and gardens 
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also limit opportunities to promote the uptake of garden practices or install water-efficient 

devices. Therefore, for this group, engagement initiatives may be better received by 

community development approaches that build social capital and support community 

members working together (Dean et al., 2016). This research provides evidence for using this 

approach in the water security context. Whilst the above research in this context was not 

theoretically driven, it demonstrated the diversity of populations and also gathered crucial 

information to inform initiatives to maintain or enhance engagement in those already engaged 

or to build engagement in the disengaged groups. 

5.3 Concluding Remarks 

Whilst there is a wealth of literature demonstrating different strategies for segmentation, very 

few discuss the actual implementation of these strategies and their effectiveness in changing 

behaviour. Furthermore, limited literature uses a theoretically driven method to apply 

audience segmentation in the environmental context. The usefulness of such an approach has 

been demonstrated by Campo et al. (2012) and Rimal et al. (2009), who used a theoretical 

basis (such as the components within the EPPM) in the health context to construct clusters, 

giving an arguably more extensive and comprehensive indication of individual behavioural 

determinants. The success of this methodology justifies further exploration of this approach 

in the water security context, as well as the measurement of outcome variables to determine 

segmentation success. 

Chapter 4 found that EPPM variables of perceived threat, self-efficacy, and response-

efficacy could significantly predict variability in water conservation behaviour. As well as 

showing predictive power for water-saving behaviour, using the EPPM variables in clustering 

groups is also supported by previous literature (Campo et al., 2012). The following chapter 

builds upon the results in chapter 4 and further examines the sample from the Townsville 

region in terms of their attitudes, cognitions, knowledge and behaviours related to water 
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security. Chapter 6 will use the EPPM as a theoretical basis to construct clusters based on 

shared perceptions of the key variables within the model (perceived threat, self-efficacy and 

response-efficacy) while examining whether they are able to predict behaviour like the EPPM 

hypothesises when groups are formed. Exploring the underlying characteristics and 

demographic differences between groups will provide additional information to assist in the 

tailored constructions of communications to encourage water conservation behaviour.  

Given that the communication of water security threats may be of increased importance 

in the near future, this approach may provide necessary guidance to formulate appeals or 

messages in this context and to branch away from the previous ‘one size fits all’ approach to 

environmental campaigns. This may achieve greater engagement in water conservation 

behaviour, address the variability of perceptions around water security issues and work 

towards closing a significant gap in the literature. Therefore, the current study aims to 

provide recommendations for implementing messages within an at-risk community. 
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Chapter 6: Results Study 1b – Cluster Analysis 

6.1 Study Hypotheses 

Policy approaches to water management often consider communities or households as 

homogenous units, falsely implying identity, harmony and cooperation (Head, 2007). 

However, communities receiving water services may comprise of different “sub-groups” that 

do not share common priorities or views about such services.  The differing perceptions of a 

water-related event may impact risk message perception and, as a result, mitigation 

behaviours. Furthermore, segmenting audiences has been suggested to be an effective way to 

ensure that interventions and messages are tailored to a more specific audience to increase 

behaviour, attitudes or intentions (e.g., Campo et al., 2012; Dean et al., 2016; Gilg & Barr, 

2006; Maibach et al., 2011; Poortinga & Darnton, 2016; Rimal et al., 2009). 

Currently, no known literature uses the EPPM as a theoretical basis to segment 

audiences in the water security context. Due to the apparent gap in the literature and the 

predictive ability of the variables within the EPPM for water conservation behaviour as found 

in Study 1b, the following hypothesis was constructed: 

Hypothesis 3: It was predicted that the variables within the EPPM can be used to segment 

the residents of Townsville into clusters based on their perceptions of threat, self-efficacy and 

response-efficacy related to the water security issue within the region, whilst still holding 

true to the model’s original hypotheses. 

 To explain Hypothesis 3 further, once clustered, it is predicted that the relationships 

between threat and efficacy variables will still predict behaviour in the way the EPPM 

hypothesises. For example, and to put simply, a combination of threat and efficacy will 

produce a change in behaviour and thus engagement in a danger control response, heightened 

threat perceptions with inadequate efficacy perceptions are predicted to result in fear control 

responses, and no threat or efficacy will result in no behavioural response (Witte, 1992).  
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The defining characteristics of each cluster will be explored to determine which 

variables could be used to provide recommendations for future communications regarding 

water security issues in the Townsville region. Hypotheses were not made for these analyses 

as they were exploratory. 

6.2 Method 

The Participants, Materials, Measures and Procedure are the same as in chapter 4 (see 

sections 4.3.2, 4.3.3, 4.3.4, 4.3.5). Below is all information pertaining to the cluster analysis, 

Results and Discussion for this component of Study 1b. 

6.3 Data Treatment and Analysis 

The data treatment was the same as presented in chapter 4 (section 4.3.6) as the same data set 

was used. In addition, a K means cluster analysis was conducted using the R Studio statistical 

package ‘cluster’. This method divides subjects into clusters such that those assigned to the 

same cluster are as similar as possible, while subjects belonging to different clusters are as 

dissimilar as possible (Dolnicar et al., 2018). Before clustering the variables, threat, self-

efficacy, and response-efficacy were standardised into Z-scores using SPSS. These 

standardised variables were then used to run the cluster analysis. K-means cluster analysis 

was selected as the method for defining clusters as this analysis allows researchers to choose 

the number of clusters a priori (Jain & Dubes, 1988). This method is where segmentation 

variables are known in advance and are used to determine the number of clusters. It is also 

recommended that a ratio of 100 participants per variable be entered into the cluster analysis 

to be statistically sound (Dolnicar et al., 2018). Therefore, given three variables were to be 

used to create clusters, over 300 participants were recruited. For this study, the number of 

clusters was chosen using the elbow method, which showed that three clusters were the best 

fit for the data collected (Kodinariya & Makwana, 2013). Refer to Appendix F for the R code 

used to conduct the analysis. 
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 After clustering participants into groups, ANOVAs were conducted to examine the 

difference between each cluster group on all demographic, EPPM, behaviour, negative 

impact, perceived responsibility, media quality and media quantity variables. A hierarchical 

multiple regression analysis was also conducted to examine whether cluster membership 

predicted water conservation behaviour. Part and partial correlations were also calculated to 

determine the strength of the relationships between relevant variables. 

6.4 Results 

6.4.1 Cluster Demographics 

The cluster analysis produced three distinct groups in the Townsville sample. Cluster 1 

consisted of 117 participants (42 men, 74 women, and one who did not indicate their gender), 

with 56% of the cluster indicating they were homeowners. Out of the 117 participants, 101 

(86%) selected Townsville was in Level 3 water restrictions (the correct response when the 

survey was active), which was the lowest of all cluster groups. Additionally, only 39% of this 

cluster correctly identified all five behaviours enforced by the TCC (as well as other non-

TCC enforced behaviours) as part of the Level 3 water restrictions at the time of the survey, 

which was the least number of participants compared to the other clusters. Fifteen percent of 

this cluster selected only the five TCC enforced behaviours. The majority of this group (56%) 

indicated that two adults lived in the home, and 62% stated no children lived in their 

household.  

Cluster 2 consisted of 90 participants (34 men, 55 women, and one who did not 

indicate their gender). Eighty-eight percent of cluster 2 indicated they were homeowners, 

which is highest compared to other cluster groups. Out of the 90 participants, 85 (94%) 

selected that Townsville was in Level 3 water restrictions (the correct response when the 

survey was active). Additionally, 51% of this cluster correctly identified all five behaviours 

enforced by the TCC (as well as other non-TCC enforced behaviours) as part of the Level 3 
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water restrictions at the time of the survey. Fourteen percent of this cluster selected only the 

five TCC enforced behaviours. Most of this cluster (63%) indicated that two adults lived in 

the home, and 62% indicated no children lived in their household.  

Cluster 3 consisted of 156 participants (42 men, 114 women). Seventy-one percent of 

cluster 3 indicated they were homeowners. Out of the 156 participants, 149 (96%) selected 

that Townsville was in Level 3 water restrictions (the correct response when the survey was 

active). This result was the highest of all cluster groups. Additionally, 60% of this cluster 

correctly identified all five behaviours enforced by the TCC (as well as other non-TCC 

enforced behaviours) as part of the Level 3 water restrictions at the time of the survey, which 

was the most compared to other clusters. Ten percent of this cluster selected only the five 

TCC enforced behaviours. The majority of this sample (65%) indicated that two adults lived 

in the home, and 55% stated no children lived in their household. Refer to Table 28 in 

Appendix H for each behaviour and cluster breakdown. 

6.4.2 Results Pertaining to EPPM Variables 

The means, standard deviations and F-values for all ANOVAs examining the differences in 

each EPPM variable based on cluster group are shown in Table 14 below. 
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Table 14 

Relevant Statistics for EPPM Variables Based on Cluster 

Note. *p < .05, **p < .01 

 

One-way ANOVA analyses indicated a significant difference in perceived threat, self-

efficacy, and response efficacy levels between all three cluster groups. Post-hoc analyses also 

revealed a significant difference between all clusters on all variables presented in Table 14 

(all ps < .01), with the largest variation between response-efficacy followed by perceived 

threat across clusters. Cluster 1 had the lowest ratings of perceived threat and self-efficacy 

when compared to other groups. Cluster 2 had the highest rating of perceived threat, and the 

lowest rating for response-efficacy perceptions compared to other cluster groups. Cluster 3 

had the highest ratings for both perceived self-efficacy and response-efficacy compared to 

other groups. 

Differences in water conservation behaviour between each of the clusters were also 

examined. Results revealed a significant difference between total water conservation 

behaviours across the three clusters. Post-hoc analysis revealed that the significant difference 

 

Cluster 1 

(n= 117) 

Cluster 2 

(n= 90) 

Cluster 3 

(n= 156) F-value 

  M (SD)  

Threat 3.00 (0.53) 4.30 (0.47) 3.85 (0.53) 171.38** 

Self-efficacy 3.24 (0.63) 3.61 (0.71) 4.10 (0.52) 66.80** 

Response-efficacy 2.83 (0.86) 1.86 (0.73) 3.91 (0.66) 224.95** 

Behaviour (Total) 47.64 (13.88) 51.60 (12.97) 60.43 (10.85) 37.87** 

Non-TCC enforced behaviour 35.69 (10.32) 38.02 (9.93) 45.55 (8.25) 41.12** 

TCC enforced behaviour 11.95 (5.10) 13.58 (4.75) 14.88 (4.46) 12.73** 
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was between cluster 1 and cluster 3 (p < .01) as well as cluster 2 and cluster 3 (p < .01). 

Cluster 1 reported the least water conservation behaviour, and cluster 3 reported the most. 

Significant differences were also found between non-TCC enforced water-

conservation behaviours based on cluster groups. Post-hoc analysis again revealed that the 

significant differences were between cluster 1 and cluster 3 (p < .01) as well as cluster 2 and 

cluster 3 (p < .01). The same analysis was conducted to examine differences in TCC’s 

enforced behaviours for Level 3 water restrictions and the cluster groups. Results found a 

significant difference between TCC recommended behaviours based on cluster group. Post-

hoc analysis revealed that a significant difference was found between cluster 1 and cluster 2 

(p = .045; 95% CI [-3.23, -.03]), as well as cluster 1 and cluster 3 (p < .01). On average, 

participants within cluster 1 had the lowest scores for non-TCC enforced water conservation 

behaviours, and TCC enforced behaviours of all cluster groups, and cluster 3 the highest. 

6.4.3 Regression Analysis  

A hierarchical multiple regression analysis was conducted to examine if cluster membership 

was a predictor of total water conservation behaviour, over and above the demographic 

variables. The demographic variables of gender, age, years lived in Townsville, and 

homeownership were entered into the model first. Cluster membership was then added to 

determine if membership could significantly predict behaviours over and above demographic 

factors. Cluster 1 and 2 were dummy coded with cluster 3 as the reference category in the 

analysis. Prior to this analysis, the relevant assumptions of this statistical test were analysed. 

First, there were no high correlations between the independent variables, and the Durbin 

Watson value was less than two (1.92). All collinearity statistics (VIF and tolerance) were 

within acceptable limits (<10 and >.20, respectively). Therefore, the assumption of non-

multicollinearity was met. Inspection of residual and scatter plots also indicated the 

assumptions of normality, linearity and homoscedasticity were all satisfied. 
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Results of the hierarchical multiple regression analysis are presented in Table 15. 

Results indicate that the demographic variables accounted for 8.4% of the variance in total 

water conservation behaviour (F(4,322)= 8.50, p < .01) in Stage 1. Gender and age were 

significant predictors of water conservation behaviour, with gender explaining 5.11% of the 

unique variance. Neither years lived in Townsville, nor homeownership were significant 

predictors of water conservation behaviour. The addition of the cluster membership dummy 

variables in Stage 2 added a significant 13.6% of variance to the prediction of total water 

conservation behaviour (F(6,320)= 16.03, p < .01). In this model, gender and cluster 

membership were significant predictors of water conservation behaviour. Results indicated 

that over and above demographic variables, respondents in clusters 1 and 2 performed 

significantly less behaviour than those in cluster 3. The final model accounted for 21.7% of 

the variance in total water conservation behaviour. Refer to Appendix G for SPSS output. 

 

 

 

 

 

 

 

 

 

 

 



123 

Table 15 

Predicting Water Conservation Behaviour Based on Demographic Variables and Cluster 

Membership 

 B (SE) β 95% CI sr2 t 

Stage 1 (Constant) 33.47 (5.33)  [22.99-43.95]  6.28** 

Years lived in Townsville 0.05 (0.06) 0.06 [0.06-0.16] < .01 0.94 

Gender 6.53 (1.53) 0.23 [3.52-9.54] .05 4.27** 

Age 0.18 (0.06) 0.21 [0.05-0.31] .02 2.79** 

Homeownership 0.92 (2.06) 0.03 [-3.16-4.97] < .01 0.45 

Stage 2 (Constant) 43.11 (5.09)  [33.08-53.13]  8.46** 

Years lived in Townsville 0.07 (0.05) 0.08 [-0.03-0.17] < .01 1.39 

Gender 5.26 (1.42) 0.18 [2.46-8.06] .03 3.69** 

Age 0.13 (0.06) 0.15 [0.01-0.25] 0.01 2.17* 

Homeownership 0.77 (1.91) 0.03 [-2.99-4.53] < .01 0.40 

Cluster 1 -10.92 (1.57) -0.38 [-14.01—7.84] 0.12 -6.97** 

Cluster 2 -8.70 (1.74) -0.27 [-12.13—5.28] 0.06 -5.00** 

Note. *p  < .05. **p  < .01; Cluster 3 used as the reference category for cluster membership in 

this analysis.   

 

6.4.4 Results Pertaining to Other Relevant Variables 

A series of one-way ANOVAs were also conducted to examine the differences between 

cluster groups on the remaining variables. Means, standard deviations and F-values for all 

ANOVAs of all variables of interest for each cluster group are presented in Table 16 below. 
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Table 16 

Relevant Statistics for Remaining Variables Based on Cluster 

 
Cluster 1 Cluster 2 Cluster 3 

F-value 

 
M (SD) 

Age  36.50 (16.03) 49.22 (12.88) 43.29 (15.47) 18.28** 

Years lived in Townsville 15.54 (11.70) 24.98 (18.78) 18.66 (14.34) 9.38** 

Negative impact (Ind.) 2.47 (1.03) 3.93 (0.97) 3.10 (1.00) 54.29** 

Negative impact (Fam. and friend) 2.50 (0.93) 3.91 (0.92) 3.08 (0.95) 58.55** 

Negative impact (Townsville) 3.32 (0.94) 4.44 (0.74) 3.99 (0.79) 48.70** 

Negative impact (Environment) 3.31 (1.15) 4.44 (0.75) 4.17 (0.83) 44.58** 

Responsibility (Individual) 2.36 (1.01) 1.89 (0.95) 2.66 (1.21) 14.23** 

Responsibility (Community) 2.67 (1.14) 1.95 (1.02) 2.86 (1.25) 17.72** 

Responsibility (Local Gov.) 3.97 (0.85) 4.48 (0.68) 4.24 (0.82) 10.44** 

Responsibility (State Gov.) 3.96 (1.00) 4.64 (0.68) 4.29 (0.80) 16.99** 

Barriers 47.37 (8.53) 51.12 (8.14) 37.01 (7.40) 106.56** 

Media satisfaction (Amount) 3.02 (0.98) 3.07 (1.09) 3.28 (1.02) 2.43 

Media satisfaction (Quality) 2.95 (0.92) 2.87 (1.09) 3.22 (0.97) 4.43* 

Note. *p < .05, **p < 0.01 

 

A one-way ANOVA found a significant difference in age between the three cluster 

groups, with post-hoc analyses revealing a significant difference in age between all clusters 

(all ps < .05), with cluster 1 being the youngest group, on average and cluster 2 the oldest. 

The same analysis was also conducted to test for differences between the three cluster groups 

and their length of time lived in Townsville. Results found a significant difference between 

the clusters and post-hoc analyses revealed a significant difference between cluster 1 and 
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cluster 2 (p < .01), as well as cluster 2 and cluster 3 (p = .008), with cluster 1 living in 

Townsville the shortest time, and cluster 2 the longest, compared to other cluster groups. 

Differences in participants' perceived negative impact of the lack of water supply on 

themselves, their family and friends, Townsville, and the environment between each of the 

clusters were also examined. The analysis found a significant difference between the negative 

impact on the participant, the participant’s family and friends, Townsville, and the 

environment across the three clusters. Post-hoc analysis also revealed a significant difference 

between all clusters and all perceived negative impact variables at the p < .05 level, except 

between cluster 2 and cluster 3 on the negatively impacting the environment variable (p = 

.087). On average, individuals in cluster 1 reported the lowest scores and cluster 2 the highest 

scores for all perceived negative impact variables compared to other clusters.  

Differences in individual perceived responsibility of the Townsville water supply on 

themselves, the community, and the TCC and state government between each of the clusters 

were also analysed. Significant differences were found between the three clusters for 

perceived responsibility belonging to the participant, the community, the TCC and the state 

government. For perceived responsibility belonging to the participant and the community, the 

post-hoc analysis revealed that there was a significant difference found between clusters 1 

and 2 (p = .007), and clusters 2 and 3 (p < .01). Cluster 2 reported the lowest ratings and 

cluster 3 reported the highest ratings of perceived responsibility belonging to the individual 

and the community compared to other clusters. For perceived responsibility belonging to the 

TCC, post-hoc analysis revealed a significant difference between clusters 1 and 2 (p < .01). 

For perceived responsibility belonging to the state government, post-hoc analysis revealed a 

significant difference between all clusters (all ps < .05). Cluster 3 reported the lowest ratings 

for perceived responsibility belonging to TCC and the state government, and cluster 2 
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reported the highest ratings for perceived responsibility belonging to TCC and the state 

government compared to other clusters. 

A one-way ANOVA found a significant difference in total behaviour barrier scores 

between the three clusters, with post-hoc analyses revealing a significant difference between 

all clusters (all ps < .01). On average, cluster 2 reported the most barriers to behavioural 

engagement, and cluster 3 reported the least. 

Differences in perceived satisfaction levels with the amount of information the public 

was given regarding the water restrictions and each of the clusters were also examined. The 

analysis found no significant difference between the three clusters and participant satisfaction 

with the amount of information (p = .089), with cluster 1 reporting the lowest satisfaction 

ratings for this variable. The same analysis was conducted for satisfaction with the quality of 

information the public was given regarding the water restrictions. The analysis found a 

significant difference between the satisfaction with the quality of information across the three 

clusters. Post-hoc analysis revealed that the significant difference was between cluster 2 and 

cluster 3 (p = .022), with cluster 2 reporting the lowest satisfaction ratings for this variable. 

Cluster 3 reported the highest satisfaction with the amount and quality of information the 

media ratings compared to other clusters. Below in Table 17 is a summary of the descriptions 

of each cluster.  
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Table 17  

Summary of Key Descriptives of each Cluster 

Cluster Key descriptives 

1 

• 32% of the sample 

• Mid-range ratings of perceived threat and self-efficacy (lowest of all 

groups) 

• Low rating of response-efficacy 

• Youngest of all cluster groups and lived in Townsville for the shortest 

time 

• Smallest percentage of homeowners 

• Reported the least water conservation behaviour of all clusters 

2 

• 25% of the sample  

• High rating of perceived threat (highest of all clusters) 

• Mid-range rating for perceived self-efficacy  

• Low rating for perceived response-efficacy (lowest of all cluster groups) 

• Oldest out of all clusters and lived in Townsville for the longest time 

• Mostly comprised of homeowners 

3 

• 43% of the sample 

• Mid to high rating of perceived threat 

• Mid-range ratings for perceived self-efficacy and response-efficacy 

(highest of all clusters) 

• Reported the most water conservation behaviour of all clusters 
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6.5 Discussion 

This chapter aimed to determine if the variables of the EPPM could be used to cluster 

individuals into like-minded groups and to examine whether the relationships between the 

variables as described by the EPPM held true after segmenting. Overall, these findings 

demonstrate the large variability in individual perceptions within a community experiencing 

drought and that the behaviours of each group appeared to align with the EPPM predictions. 

The study also aimed to explore the defining characteristics of each cluster and determine 

which variables would be recommended for use in future communications regarding water 

security issues.  

6.5.1 Cluster 1: The Unconcerned Cluster 

According to the EPPM, threat perception is the first stage of the behavioural process. If a 

threat is perceived, individuals will evaluate the situation based on their efficacy perceptions 

and act accordingly (Witte, 1992). Cluster 1 reported the lowest level of perceived threat 

compared to other clusters. With this in mind, cluster 1 could be labelled as the 

“Unconcerned” cluster. Additionally, this cluster had low self- and response efficacy 

perceptions. Therefore, due to their low levels of perceived threat, participants in cluster 1 

may not have been engaging in the first stage of the behavioural process as proposed by the 

EPPM (Witte, 1992). This potential non-engagement would impact efficacy perceptions, the 

second appraisal process of the model. This combination of threat and efficacy perceptions 

within this group is likely why this cluster had the least reported water conservation of all 

cluster groups. This result is evidence of the inter-relationships between the EPPM variables 

and their ability to predict behaviour in the water security context.  

Cluster 1 also rated perceived negative impact as the lowest on themselves, their 

family and friends, Townsville, and the environment. Furthermore, compared to other cluster 

groups, cluster 1 appeared to be the least knowledgeable about the water restriction level and 
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the least knowledgeable about the specific behaviours enforced by the restrictions. In the 

study by Mankad et al. (2013), knowledge was a significant predictor of water-related 

behavioural intentions. The lack of knowledge shown by this cluster may also be supported 

by the fact this group had the lowest perceived self-efficacy of all cluster groups. This group 

may not have felt they knew how to act to mitigate the water problem within the community, 

or that, given they had the lowest threat perception of all clusters, that a threat was actually 

present that needed to be mitigated. Additionally, this cluster was the youngest of all groups, 

and as shown in both chapter 4 results and the results presented above for the current study, 

age is predictive of behaviour.  

Furthermore, the small percentage of homeownership in the cluster may have also 

contributed to the low behavioural compliance within this group. Low homeownership rates 

mean that individuals within this cluster may have less interest in their yard's aesthetics, the 

uptake of water-related gardening practices or the installation of water-efficient devices. Low 

threat and negative impact scores may have also resulted from this group's low levels of 

homeownership. Additionally, given the lack of time spent in Townsville, negative 

environmental effects on the community may not be as personally salient to these individuals 

– with personal salience also argued to increase threat perceptions and thus behaviour in the 

environmental context (e.g., Liberman et al., 2007; McKay et al., 2004).   

Despite the low reporting of behaviour, this cluster also appears to show insight into 

how their accountability may affect the region's water situation. The cluster rated the 

responsibility of the TCC and the state government the lowest compared to other groups and 

individual and public responsibility as the second highest. This result may indicate that this 

cluster may be somewhat receptive to communications regarding the water issue, particularly 

those targeted towards individual behaviour change in the community.  
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Regarding communication, aimed at changing behaviour, the Unconcerned cluster 

appear to require a message that will increase threat and self-efficacy perceptions. To do this, 

engagement would need to be tailored to a younger subset of the population, for example, 

through social media platforms. This group also appears to be more concerned about the 

negative broad environmental and Townsville City impacts of the issue compared to the 

negative impacts on themselves or their family and friends. Therefore, framing a message in 

the broader Townsville or environmental context may also be helpful and may also increase 

threat perceptions enough to encourage behaviour. For example, given the location of 

Townsville and it being well known for long periods without rainfall, perhaps framing around 

the lack of rainfall during these periods in the region would be most relevant.  

Additionally, given this group has low homeownership rates and is, therefore, less 

likely to own and manage a garden, this limits the opportunities to promote the uptake of 

garden practices or install water-efficient devices. For this cluster, these communications 

could therefore focus on everyday indoor water-saving behaviour to maximise success, for 

example, shortened shower times or turning off the tap whilst brushing teeth. For this group 

specifically, engagement may also be better achieved through community-based approaches 

that build social capital and support community members working together. Providing 

specific, community-based water usage information, for example, how much water the 

community or suburb uses and how this might negatively contribute to the water shortage in 

the region, may increase threat perceptions for this cluster. These suggestions may increase 

the salience of the issue for this cluster and arguably increase threat perceptions (Kim et al., 

2013; O'Neill & Nicholson-Cole, 2009). 

Next, educating the Unconcerned cluster on the water restrictions may increase 

knowledge about the issue and thus self-efficacy perceptions, as individuals will know (with 

more confidence) the specific behaviour they can do to mitigate the problem within the 
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region. Increasing knowledge by providing more frequent behavioural information to this 

cluster and also highlighting the specific recommended behaviours, both within restrictions 

and effective water conservation behaviours outside of restrictions, may increase cluster 1’s 

knowledge, self-efficacy and, as a result, behavioural engagement. 

6.5.2 Cluster 2: The Fearful Externalisers 

Cluster 2 had the highest perceived threat rating and the lowest response-efficacy rating of all 

cluster groups. This indicated that they were more concerned, compared to other clusters, 

about the Townsville water issue and may also perceive their behaviours were ineffective in 

mitigating the problem. This cluster’s high threat perception may also affect the cluster’s 

ability to perform the necessary behaviour to mitigate the water security threat, or they may 

perceive the behaviours as ineffective in reducing the threat. Furthermore, this group also 

exhibited the greatest number of barriers to engaging in water conservation behaviour 

compared to the other clusters. It could be argued that this cluster is engaging in the fear 

control response, as predicted by the EPPM (Witte, 1992). When comparing cluster 2 to 

cluster 1, the idea of perceiving a threat and also having self-efficacy seem to be drivers of 

behaviour. For example, cluster 2, other than threat, has the low reported perceptions on 

efficacy variables, however, still has more reported behaviour than cluster 1. This again 

highlights the predicted relationship by the EPPM (Witte, 1992) in that if an individual does 

not perceive a threat, then less behaviour occurs, as evidenced by cluster 1. Cluster 2 may, 

therefore, best be labelled as the “Fearful externalisers” and considered the ‘priority 

audience’ for behaviour change strategies in the region. 

The high threat rating is further evidenced by the fact that this cluster had the highest 

scores for water restrictions negatively impacting themselves, their family and friends, 

Townsville City, and the environment. These results may also indicate a lack of control over 

the issue and helplessness, given the threat appears to negatively impact all areas, and this 
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group is the least confident in their ability to mitigate it. The lack of control perceived by this 

cluster may be a reason for minimal behavioural engagement. The relationship between 

control and behavioural compliance has been explored previously by Pedruzzi et al. (2016), 

where the specified outcome must have been considered controllable by the viewer for the 

desired action to be performed (Pedruzzi et al., 2016). Although the research by Pedruzzi et 

al. (2016) was conducted in the road-safety context, evidence regarding the importance of 

perceived control has also been found in the environmental context, where O'Neill and 

Nicholson-Cole (2009) suggested that perceived control increased one’s concern. 

Furthermore, chapter 3 provides an argument for the similarities between road-safety and 

environmental contexts to further highlight the potential influence of this factor.  

Cluster 2, on average, were the oldest and had lived the longest in the region, so they 

could also have a high attachment to Townsville, contributing to their high threat perception 

and behaviour. As they have lived in Townsville longer, this group may see a trend in water 

supply occurring whereby they perceive the limited water supply as a constant threat to the 

region, given its location, and that individual short-term behaviours will not mitigate the 

permanency of this threat. It may be that this group perceives this threat as permanent but 

manageable, so despite their high levels of perceived threat, they still engage in some water-

saving behaviour. 

Cluster 2 also perceived themselves and the community as the least responsible for 

securing Townsville’s water supply. This result may also be supported by the fact that this 

group have lived in Townsville longer and therefore see that water supply is a constant threat 

for the region, and these individual short-term behaviours are not going to mitigate the 

permanency of this threat, with a preference for the government led initiatives such as the 

aforementioned pipeline. Cluster 2 may be engaging in a ‘maladaptive’ response or less 

adaptive behaviour, as it may be useful for the individual to function daily. For example, this 
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may be placing blame or responsibility on others (e.g., government bodies) for the lack of 

water within the region. Exhibiting a fear control response and performing defensive 

avoidance responses to minimise the threat perception may reduce fear in an individual 

(Witte, 1994). This is supported by this group indicating that the TCC and the state 

government were perceived as the most responsible for securing Townsville’s water supply 

out of all cluster groups.  

The Fearful externaliser’s appear to require a message that not only decreases their 

threat perception but also increases their response-efficacy perceptions. It seems this cluster 

perceives that they are not responsible for securing the water supply within the region and 

also perceives their actions as ineffective and thus supportive of government-led initiatives to 

mitigate the water security issue within the region. Communications that address why the 

public of Townsville plays a crucial part in water conservation and reinforcing the 

effectiveness of engaging in everyday water conservation behaviour would be recommended 

for this cluster. Such messages may help reduce the high threat perception and increase this 

group's response-efficacy levels by increasing the threat's controllability. Given that this 

group is the oldest and has lived in Townsville the longest, these individuals likely have seen 

the recurrent nature of drought in the region, and perhaps the failures of previous initiatives. 

Based on these factors, increasing behaviour in this cluster could be achieved by presenting 

more information about behaviours, particularly around their practicality. For example, why a 

particular behaviour is beneficial to resolving the issue – long-term. As a result, this approach 

may also reduce the number of behavioural barriers to water-saving behaviours that this 

group perceives.  

Another concern is the high levels of the perceived negative impact the water issue 

has on all areas for this cluster. While threat perceptions are necessary for behavioural 

engagement, this particular group may be experiencing too much threat, thus having 
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detrimental impacts on adaptive behaviour. To minimise this, messages would also need to 

include information on the accessibility of behaviour, highlighting how engaging is ‘simple’ 

and ‘doable’ for this population. Given that this group comprises mostly homeowners, 

messages about water-saving in the garden or saving water in the home may also be more 

relevant and increase perceived control over the issue, thus increasing efficacy perceptions 

and potentially behaviour. 

6.5.3 Cluster 3: The Proactive Cluster 

Cluster 3 demonstrated a relationship between threat, response-efficacy, and water 

conservation behaviour that aligns with the danger control response of the EPPM (Witte, 

1994). Their neutral threat perception, coupled with high perceived self- and response-

efficacy perceptions, according to EPPM predictions, is hypothesised to lead to greater 

amounts of behaviour (Witte, 1992), which is evident given cluster 3 had reported the most 

water conservation behaviours of all clusters. Even after controlling for demographic factors, 

this cluster still had higher reported behaviour. Additionally, this group had the lowest ratings 

of reported barriers to engaging in water conservation behaviours and had the highest 

reported individual and community responsibility ratings of all cluster groups. This is the 

ideal result according to the predictions of the EPPM (Witte, 1992), and it is promising that 

the highest number of the participants recruited in the sample fall into this cluster. This 

cluster could therefore be termed the “Proactive” cluster and is arguably the model or 

standard for other cluster groups. 

The Proactive cluster, as its title may suggest, appeared to be the most knowledgeable 

about water restrictions compared to other cluster groups. This group had the highest 

percentage of members indicating the correct level of restrictions at the time of the survey 

and the highest knowledge of specific behaviours belonging to those restrictions. This shows 

that these individuals know what behaviours to engage in and know and trust that those 
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behaviours will effectively minimise the water issue within the community. This result 

contrasts with the Unconcerned cluster (cluster 1), which had low knowledge of the issue and 

low reported behavioural engagement.  

Although cluster 3 performed the most water conservation behaviours and was the 

most satisfied with the quality of information they received, giving this group further 

information beyond the restriction may further minimise the water problem within the region 

and increase their self-efficacy perceptions. Given this group appears to be highly engaged 

and knowledgeable about the issue, alternative approaches are recommended to foster such 

engagement. Engagement initiatives for cluster 3, an arguably educated group, should 

therefore focus on encouraging this positive environmental identity and establishing social 

norms related to water use, for example, behavioural prompts beyond those enforced by 

water restrictions. This may enable and encourage the promotion of these behaviours to 

others beyond this group. Social norms employ a powerful influence on pro-environmental 

behaviours and have been shown to reduce water use (Dean et al., 2016) and on the contrary, 

raise doubts around water-saving initiatives (Dolnicar & Hurlimann, 2009) in previous 

research. Thus, if promoted and encouraged effectively, social norms could have positive 

impacts on water usage in the Townsville community. 

On the contrary, although this group performed the most behaviour, their knowledge 

of the restrictions and TCC-enforced behaviour could be expected to be higher as a result. 

These results may suggest a lack of deliberate and critical thought when deciding to engage 

in these behaviours or suggest that even though knowledge is high, emotional responses of 

fear may prevail, as shown in climate change literature (Norgaard, 2011). This group was 

aware of the threat and the consequences and perhaps applied behaviours aimed at saving 

water to negate such threat. This may also further suggest that knowledge of water 

restrictions may not contribute as much to increased engagement in water conservation 
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behaviour for this sample. Therefore, it is again recommended that moving beyond 

restriction-based recommendations would be useful for this group. See Table 18 for a 

summary of the key communication recommendations for each of the cluster groups. 
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Table 18 

Summary of Key Communication Recommendations for each Cluster 

Cluster Key message recommendations 

Unconcerned 

(1) 

• Increase threat perceptions 

- Present threat to broader environment or Townsville as a whole 

• Increase efficacy perceptions 

-  Emphasise current water restriction behaviour to increase 

knowledge 

• Present information via social media 

• Focus on everyday indoor behaviour or large community initiatives 

Fearful 

externalisers 

(2) 

• Decrease/maintain threat perceptions 

- Consider previous experience of this cluster by emphasizing the 

long-term cyclic nature of weather in the region but also by 

providing long-term solutions to balance threat perceptions 

• Increase efficacy perceptions 

- Increase perceived control for the issue by highlighting practical 

behaviour recommendations 

- Increase perceived responsibility by emphasizing the role the 

public play in water conservation in the region 

- Home-relevant behaviours (e.g. gardens) to appeal to the large 

proportion of homeowners 

Proactive  

(3) 

• Maintain/increase efficacy perceptions 

- Provide more behavioural information beyond restrictions 

- Develop an environmental identity to enable continued 

behaviour engagement 
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6.6 Concluding Remarks 

The current study contributed to the growing literature regarding the use of the EPPM in the 

greater environmental context but also specifically the water security context, by using the 

variables within the model as a basis to construct clusters within a community. It was 

demonstrated that when clustered, the hypothesis of the EPPM appeared to be upheld. This 

research further extends the EPPM’s application in this context and allows researchers to 

understand and explore the threat and efficacy perceptions of a population under 

environmental threat. In addition, it highlights other factors, such as perceived responsibility 

and media impact, that may have contributed to or inhibited these perceptions and, therefore, 

behaviour.  

With climate change continually bringing adverse change to the environment worldwide, 

interest in, and development of new and improved messaging to communicate such threats is 

imperative. While the use of fear appeals seems likely in the future, this research lays the 

foundations for a new strategy for distributing water-related information to targeted sub-

groups within at-risk populations. Whilst clustering is not a new methodology in the water-

security context (e.g., Dean et al., 2016; Gilg & Barr, 2006), nor is applying a theoretical 

basis to create like-minded groups (e.g., Campo et al., 2012; Rimal et al., 2009), the use of 

the EPPM as the theoretical basis for clustering presents a unique method to the water 

security context and thus fills a gap in the pre-existing literature. Additionally, the research 

and conclusions of Manning et al. (2013), the only research review found on the 

implementation of water-saving initiatives in Townsville, suggested that “program success 

relies significantly on the characteristics and preferences of the target community” (p.8). 

These recommendations are further encouraged in the current study. 

This research also highlights the varying threat and efficacy perceptions with a 

population experiencing the same environmental threat. Based on previous research and 
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current findings, it could be suggested that when populations are not homogenous in terms of 

their opinion, beliefs, or behaviour about an issue, risk communication needs to reflect the 

diversity between individuals to succeed in this context (e.g., Hine et al., 2014; Maibach et 

al., 2011).  

Whilst the current study had promising results, there is still a substantial amount of 

unexplained variability in behavioural engagement. As they occur in the real world, 

environmental events can be argued to be inherently threatening to individuals (O'Neill & 

Nicholson-Cole, 2009; Xue et al., 2016), due to their perceived enormity, uncertain 

consequences, uncontrollability and high stakes (Australian Government: Department of 

Home Affairs, 2018; Lorenzoni et al., 2007). This means that communication or messages 

may not need to be constructed in a deliberately threatening way, as the event itself is already 

perceived as inherently threatening to individuals. In this context, it may be that the fear 

experienced is “implicit”, in that the mere mention of the threat may evoke past cognitions 

about the threat in the audience and result in an emotional reaction of fear. This has been 

shown in the current study above, where threat perceptions are present without deliberately 

attempting to manipulate them through messaging. As a result, the extensive effect of such 

events, and also perceived experience of them, whether that be global climate change, 

drought or a flood that impacts an entire community or geographical area, needs to be 

considered when evaluating individual responses to such events. The significant perceived 

impact of environmental events is also usually coupled with high uncertainty and no clear or 

direct efficacy information to mitigate these threats (Gleick, 2012; Hart & Feldman, 2014). 

One way to address these issues and one consistent recommendation, both in the current 

study and in the aforementioned literature, is to understand the perceived psychological 

distance of an event to an individual (Spence, Poortinga, & Pidgeon, 2011). The concept of 
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psychological distance and its application in the water security context will form the content 

of the forthcoming chapters of this thesis.   
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Chapter 7: Psychological Distance  

So far, this thesis has demonstrated the robustness of the EPPM, with chapter 4 highlighting 

the successful use of the EPPM variables, threat, self-efficacy, and response-efficacy in 

predicting water conservation behaviour intentions. In chapter 6, Study 1b further 

demonstrated the use of the factors within the EPPM to segment individuals facing a 

significant threat to water security. Three clusters were formed based on similar ratings on 

the variables of perceived threat, self-efficacy, and response-efficacy. Each group appeared to 

align with the hypotheses of the EPPM with regard to their reported water conservation 

behaviour. Furthermore, this research informed and provided recommendations for 

environmental threat communication in the Townsville context. It was concluded that the 

EPPM provides an appropriate basis for enquiry for future environmental threat 

communication, particularly in areas facing threats to water security.  

Threat perceptions were found to be a significant predictor of behaviour in chapter 4 

and an important factor for understanding different levels of water conservation behaviour 

between clusters in chapter 6. Further, threat perceptions, given they are the first appraisal 

process of the EPPM, are a crucial part of the workings of this model. Additionally, a 

considerable amount of unexplained variance was found in the prediction of water 

conservation behaviour in Study 1a. As discussed earlier in this thesis, threat perceptions of 

water-related environmental events can be complex, given their unpredictable and 

uncontrollable nature (Lorenzoni et al., 2007). Therefore, threat perceptions of water 

insecurity warrant a more in-depth investigation given its substantial, relatively unknown 

effect and influence on water conservation behaviour. Conducting such research may provide 

relevant information for other water security threats, environmental threats, or threat 

perceptions in general.  
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Perceived susceptibility to environmental threats, such as water security issues, can be 

minimised by the practice of conservation or sustainability behaviours. However, for these 

behaviours to be most effective for long-term environmental benefit, they need to occur 

before the presence of an environmental threat and be performed by multiple individuals 

(Gifford, 2011; IPCC, 2014). There is a significant challenge in convincing individuals to 

engage in preventative behaviour, particularly when that behaviour prevents an 

environmental threat that ‘may’ occur in the uncertain future. In the environmental context, 

there is often a disparity between one’s current reality and the environmental disaster one is 

trying to avoid. One way to best conceptualise this distance between the self and this future 

‘event’ is through the concept of psychological distance. Psychological distance is the extent 

to which an event, object or idea is absent from an individual’s direct experience (Liberman 

et al., 2007). It could be argued that psychological distance may play a role in individual 

perception of threat. 

Previous research in the health and road safety contexts has suggested that when a 

threat is not considered fearful by the individual, it could be due to increased psychological 

distance (Kim et al., 2013; Scannell & Gifford, 2013; Spence, Poortinga, & Pidgeon, 2011). 

In the environmental context, individuals find environmental threats challenging to grasp, 

given they are, at times, perceived as invisible and occur gradually over time (Gifford, 2011). 

It is never fully known how severe the event will be, when it will happen, what effects it will 

have and who it will affect. Additionally, in their most general sense, environmental threats, 

and the communication of events in terms of preparedness is psychologically distant on all 

accounts. Communications regarding climate change have been reported to decrease threat 

perceptions via the mechanism of increased psychological distance (Scannell & Gifford, 

2013; Spence, Poortinga, & Pidgeon, 2011). More specifically, in research conducted by Kim 

et al. (2013), estimates of threat susceptibility to climate change were not a predictor of the 
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performance of environmental mitigation behaviour. It was suggested that the unusual finding 

might have resulted from individuals perceiving the issue as too remote, in terms of space and 

time, or psychologically distant (Kim et al., 2013). This perception, therefore, may have 

decreased an individual’s perceived susceptibility to the issue and discouraged them from 

engaging in mitigation behaviour. The large, widespread, global, and non-visible adverse 

effects of such an issue may have contributed to this perception. In Study 1, threat 

susceptibility was not directly measured, therefore this limitation, in addition to this finding 

by Kim et al. (2013) highlights the importance of exploring the variable in greater depth in 

the water security context. 

Additionally, research by O'Neill and Nicholson-Cole (2009) suggested climate 

change was important and concerning but disempowering on a personal level. Again, this 

raises the question of what impact psychological distance has on individual threat perceptions 

and behaviour, specifically in the environmental context. It seems that increased 

psychological distance may impact threat perceptions by reducing the severity of perceived 

threats and susceptibility to them if they are seen as distant, potentially having a flow on 

effect for behaviour, as a low threat perception has negative implications for behaviour 

change (Hatchell et al., 2013; Rigby et al., 1989; Ross et al., 1990; Shanahan et al., 2000). 

Understanding what is considered threatening about an environmental threat, relative to its 

proximity to an individual (whether close or far), and the immediate or delayed consequences 

of behaviour may provide valuable information to construct communications that encourage 

behaviour to assist in mitigation efforts. 

Research conducted by Kortenkamp and Moore (2006) explored this premise by 

examining the temporal impacts of environmental behaviour. The study was based on the 

assumption that acting in a way that harms the environment (e.g., wasting water by taking a 

long shower) has immediate benefits but delayed negative consequences for an individual 
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(Kortenkamp & Moore, 2006). There were 112 participants recruited from an introductory 

psychology subject pool, and the study was split into two tasks. The first task examined 

participants' willingness to cooperate after exposure to three hypothetical resource dilemmas 

about real-world environmental problems. These problems were manipulated in terms of the 

time it would take for the effects of resource depletion to occur. The scenarios were stories 

based on overfishing, the acquisition of water rights for farmers, and water conservation in 

various areas of America. Participants were asked to imagine the situations as if they were 

experiencing them. After watching the scenarios, participants were asked how much they 

would be willing to cooperate with the dilemma (e.g., forfeit water rights) in 12 different 

conditions. These conditions were based on timing and uncertainty, this being the timing of 

the negative consequences of not cooperating and the probability that the negative 

consequences of not cooperating would occur, respectively (Kortenkamp & Moore, 2006). 

The second task asked participants to give up extra course credit points to generate monetary 

donations to local environmental groups. In this task, time was again manipulated by 

describing the mission of the environmental group, either to make improvements for the 

current city residents or the next generation. Participants viewed each scenario then 

completed several questions measuring individual differences and behaviour (Kortenkamp & 

Moore, 2006).  

Findings suggested temporal dilemmas influenced an individual’s decision to 

cooperate. In the hypothetical resource dilemma scenarios, participants were more willing to 

cooperate and therefore reduce resource consumption when the effects (i.e., 

overconsumption) were occurring sooner and when uncertainty was low. In addition, in the 

real resource dilemma activity (credit point activity), participants were also willing to 

cooperate when the positive benefits of cooperating were occurring earlier (Kortenkamp & 

Moore, 2006). These results suggest the positive influence temporal information has on one’s 
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decision-making. The more immediate the effects are, whether positive or negative, the more 

likely one would reduce resource consumption. These results indicate that the temporal 

consequences or benefits may need to occur sooner for behaviour to occur. It seems that 

environmental behaviour operates similarly to most others in that guaranteed reward is the 

best reinforcer of the behaviour. In this instance, the temporality of an event’s effects' is 

likely a behavioural facilitator.  

 In another study also in the broader environmental context, Milfont et al. (2014) 

examined the psychological barriers to climate change beliefs and concerns. Researchers 

hypothesised that uncertainty due to climate change, adverse effects often occurring in 

‘distant’ places, and indirect experience were major contributors to a lack of belief or concern 

about climate change. The study examined the relationship between coastline proximity and 

climate change belief and support for a New Zealand carbon emission policy (Milfont et al., 

2014). The sample consisted of 5,815 participants from New Zealand who completed a 

questionnaire that gathered geographical information, regional affluence, climate change 

beliefs and support for emission regulations. Two multi-level random coefficient models 

were conducted that predicted climate change beliefs and support for a New Zealand carbon 

emissions policy based on the distance to the coast. Both models had “distance to coast” as 

the variable in the first step of the model and demographic variables in step two (Milfont et 

al., 2014). 

Results found that proximity to the coast was significantly positively associated with 

an increased belief in climate change and support for regulating carbon emissions. These 

results were irrespective of residencies’ average height above sea level, sex, age, education, 

political orientation and wealth (Milfont et al., 2014). Results by Milfont et al. (2014) also 

indicated that those who lived closer to coastal regions were more likely to experience 

weather-related events, consider future events, and pay more attention to warnings about 
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weather, therefore likely contributing to their increased belief in climate change (Milfont et 

al., 2014). This result demonstrated the effect proximal distance has on environmental beliefs 

and suggested that those who experience these events more frequently may be more likely to 

perform mitigation behaviour.  

The result is also supported by the research conducted by Spence, Poortinga, Butler, 

et al. (2011) and Haney (2021), where those who had a direct experience of flooding in their 

area were more concerned and less uncertain about climate change, in addition to also feeling 

more confident that their actions would mitigate such a threat. Additionally, Haney (2021) 

indicated that this experience increased household pro-environmental behaviour (e.g., 

recycling). Like the above research by Kortenkamp and Moore (2006), the psychological 

distance of an event could be argued to affect an individual’s threat perception and, as a 

result, influence mitigation behaviour. In this instance, the proximity of an event or exposure 

to previous events are likely behavioural facilitators, meaning the closer an event is, the more 

likely one would behave in a way to mitigate that threat. This same relationship is 

hypothesised to occur in the water security context in areas that experience water insecurity 

more frequently. However, these relationships between psychological distance and the water 

security context have not yet been fully explored. 

 The research above briefly highlights the influence and effect distance in various 

forms (e.g., time and space) have on an individual’s environmental concern, willingness to 

cooperate and the likelihood of behaving in a particular manner. Given environmental threats 

are often communicated with a degree of uncertainty and are distant in both their occurrence 

and impact, conducting research in this context is vital given the increasing concern of 

climate change. Evaluating and exploring individual decision-making and how people 

process uncertain, distant or hypothetical information will allow a more in-depth 

understanding of the perception of and response to threat information, particularly in the 
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environmental context, where the relationship between threat and behaviour is somewhat 

unclear and ambiguous. To allow an in-depth evaluation of environmental threat 

communications, the CLT(Trope & Liberman, 2010) allows the construct of psychological 

distance to be broken into four components (temporal, spatial, social and hypothetical). This 

theory and its components are outlined in detail below.  

7.1 Construal Level Theory 

Individuals directly experience the here and now and evaluate and plan situations that are 

removed from their current time and space (Liberman & Trope, 2008). The future, other 

people, other places, and alternative realities are (currently) impossible for individuals to 

directly experience. Our plans, thoughts, memories, and predictions are distal entities or 

mental construals used to guide our decision-making about alternative realities in the event 

that we cannot experience them directly (Trope & Liberman, 2010). The connection between 

these distal entities and our decision-making can be explained by the CLT developed by 

Trope and Liberman (Liberman & Trope, 1998; Trope & Liberman, 2003, 2010).  

CLT proposes that we form abstract mental construals of distal objects and use these 

construals to make decisions. This theory describes the relationship between psychological 

distance and the extent to which an individual’s thinking is abstract or concrete. The theory's 

most basic hypothesis is that the more psychological distance, the more abstract one’s 

thinking (Trope & Liberman, 2010). Abstract thinking, or high-level construals, consists of 

broad, goal-irrelevant, simple, de-contextualised features that convey the “essence” of events, 

usually in the future (Trope & Liberman, 2003). Abstract thinking is opposed to concrete 

thinking or low-level construals, which are contextual, goal-relevant and contain incidental 

details (Trope & Liberman, 2003). Individuals are proposed to behave differently in response 

to abstract or concrete construals. High-level construals are hypothesised to employ actions 

that address why individuals act in a particular manner and promote the desirability of 
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behaviour adoption, as opposed to low-level construals being perceived as how individuals 

act a particular way, which promotes the feasibility of a behaviour’s adoption (Trope & 

Liberman, 2003).  

CLT also proposes that four types of psychological distance can alter an individual’s 

perception. These types of psychological distance include temporal distance (time), spatial 

distance (physical space), social distance (interpersonal distance) and hypothetical distance 

(event likelihood). Table 19 outlines the conceptualisation and operationalisation of each 

CLT psychological distance. This table is adapted from Liberman and Trope (2014). 

Table 19 

Operationalisation of CLT Psychological Distances 

Distance Operationalisation example 

Temporal  

(time) 

Future vs. Past 

Near future vs. Far future 

Spatial  

(physical space) 

Near vs. Far 

Here vs. Over there 

Social  

(interpersonal distance) 

Self vs. Other 

Similar vs. Dissimilar 

Familiar vs. Unfamiliar 

Hypothetical  

(likelihood) 

Real vs. Hypothetical 

Likely vs. Unlikely 

 

7.1.1 Temporal Distance 

Temporal distance refers to distance in terms of time. CLT argues that our judgements and 

decisions regarding future events are affected by the temporal distance of those events from 
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the individual and that an event will alter the appeal of the value associated with a low- or 

high-level construal (Trope & Liberman, 2003). A temporally distant event is far away in 

time, with more distant events perceived more abstractly (high-level construals) (Trope & 

Liberman, 2003). As per CLT hypotheses, close temporal events are proposed to engage low-

level construals, perceiving how an individual would act, with far temporal events displaying 

the opposite (high-level construals and perceiving why actions). 

To a context-specific example, the perceived adverse effects of climate change are 

predicted to occur far in the future. Further, when individuals adapt their behaviour to address 

an environmental issue, the positive outcomes may also take years to become visible (Schafer 

& Schlichting, 2014). The spatial (addressed in the following section of this thesis) and 

temporal distance issues have been acknowledged and investigated by Carmi and Bartal 

(2014) and O'Neill and Nicholson-Cole (2009). These researchers conclude that the outcomes 

of pro-environmental behaviour are spatially and temporarily remote compared to the 

outcomes of many health-promoting behaviours (Carmi & Bartal, 2014; O'Neill & 

Nicholson-Cole, 2009). The research by Kortenkamp and Moore (2006) above also suggested 

temporal dilemmas influenced an individual’s decision-making. When considering the 

individual, decreasing temporal distance may enable one to view more concrete details, thus 

increase behaviour. Communication about environmental events often includes information 

about the predicted timeframe an event will occur or how long it has been since an event 

occurred (e.g., rain). As such, temporal distance and understanding its influence on an 

individual’s perception may play a role in the water security context. 

7.1.2 Spatial Distance 

Spatial distance is the physical distance at which events occur from each other or the 

individual, for example, if an event is happening on your street as opposed to another 

country. An event or situation happening close to the individual would be considered close 
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spatial distance, and vice versa for far spatial distance (Fujita et al., 2006; Henderson et al., 

2006). As per CLT hypotheses, spatially close events (e.g., those occurring in an individual's 

town) are proposed to engage low-level construals, perceiving how an individual would act, 

with far spatially far events (those happening to the entire country or in another town) 

displaying the opposite (high-level construals and perceiving why actions). 

To explain further, a study was conducted by Fujita et al. (2006) to test the effect of 

spatial distance on decision-making. Sixty-eight participants were recruited from New York 

University and were randomly assigned to one of two conditions. Participants were asked to 

imagine a scenario in which they were helping a friend move either “outside of New York, 3 

miles away” (spatially near) or “outside of Los Angeles, 3,000 miles away” (spatially far). 

Participants were then asked to imagine performing behaviours related to the event by 

reviewing 13 behaviours and choosing which alternative they preferred. One choice described 

behaviour in terms of how it was performed, and the other described it in terms of why it was 

performed. For example, locking a door, the two options would be “putting a key in a lock” 

(how it is performed) compared to “securing the house” (why it is performed) (Fujita et al., 

2006). Results supported CLT predictions and found that those who imagined the event as 

spatially distant preferred high-level (abstract and why) action identifications. This suggests 

that participants used high-level construals to represent events occurring in spatially remote 

locations and that increasing an event's spatial distance leads individuals to consider them 

more abstractly and globally (Fujita et al., 2006), thus potentially inhibiting behaviour.  

To a context-specific example, climate change campaigns may include images of 

dying polar bears to signify the adverse effects of human-caused climate change. However, a 

polar bear is not directly visible to those living in, for instance, tropical North Queensland, 

Australia and therefore does not hold a great significance to these individuals. This is as 

opposed to a drought that impacts an individual’s hometown. This event is considered 
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spatially ‘close’ compared to the polar bear example, to those living in areas prone to dry 

conditions, and thus the individual is more likely to be directly exposed to the problem 

presented. The association between water-saving and climate change is argued to be 

relatively abstract compared to specific pro-environmental behaviours (e.g., those engaged 

when in a drought) (Deng et al., 2017). The study outlined above conducted by Milfont et al. 

(2014) also supports the spatial distance argument in the environmental context. These results 

may suggest that decreased spatial distance to an event may positively influence mitigation 

behaviour in this context and thus should be explored further in the water-security context.  

7.1.3 Social Distance 

Social distance is the measure of similarity between social groups or individuals. This 

distance refers to how individuals feel within a group and interact with other groups/group 

members. Close social distance would be when a group feels they are similar to another 

individual or group. Far social distance is when an individual/group feels different from 

another (Liviatan et al., 2008). This psychological distance is based on the premise that those 

perceived to be more similar or have interpersonal similarity (i.e., close to an individual in 

terms of social distance) would be described more concretely (Liviatan et al., 2008).  

To explain further, a study by Liviatan et al. (2008) examined whether participants 

represented another’s actions in concrete or abstract terms depending on their social distance. 

Researchers hypothesised that participants would prefer more superordinate actions, this 

being how an action is conducted or a concrete explanation, for those who were socially 

closer (Liviatan et al., 2008). Twenty-four undergraduate students at New York University 

participated in the study and were randomly assigned to similar or dissimilar conditions 

(based on classes taken at their university). Participants read information about the target 

individual and then completed a behavioural measure, which asked participants to make a 

choice about 19 behaviours performed by the target individual. One option described 
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behaviour in terms of how it was performed, and the other described it in terms of why it was 

performed (Liviatan et al., 2008).  

Results confirmed the hypothesis and found that those in the similar group had lower 

construal scores (i.e., high concrete construals/low abstract construals) (Liviatan et al., 2008). 

Participants identified activities performed by a similar target less in terms of their why terms 

than the same activities performed by those who were dissimilar. It may be expected that 

individuals would interpret information about closer individuals in terms of aspects central to 

them (e.g., their goals) rather than more secondary elements (e.g., the means to attain those 

goals). However, this finding indicates that greater levels of similarity result in perceivers 

forming lower level construals of others’ actions (Liviatan et al., 2008) and again supports 

CLT’s theoretical framework.  

Given that environmental events affect many people, whether on a community or a 

global scale, the perceived effect by individuals, in terms of social distance, could be 

assumed to be quite variable. This is due to environmental events affecting everyone 

differently, such as property damage or finances. In this context, and as per CLT hypotheses, 

those experiencing an event with others in their social proximity would likely be engaged in 

low-level construals and perceiving how actions, with those feeling disconnected socially 

from others in terms of their environmental experience displaying the opposite (high-level 

construals and perceiving why actions). In the environmental context, social distance can be 

referred to as whether an individual is part of a group or collective experiencing (or not) a 

similar or the same environmental event – this premise is also worth exploring in the water-

security context.  

7.1.4 Hypothetical Distance 

Last, hypothetical distance refers to the likelihood of an event occurring, with a 

hypothetically close event perceived to be likely to occur and unlikely to occur for those that 
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are hypothetically far (Wakslak et al., 2006). This component builds on the premise of CLT 

itself and addresses why distant events are perceived more abstractly. Hypothetical distance, 

therefore, refers to the relationship between direct experience and knowledge about a 

particular event as well as probability and abstraction. When something is perceived to be 

more likely to occur to the individual, it would be approached with concrete processing 

(Wakslak et al., 2006).  

Environmental risks can be considered large in terms of the risk it presents to many 

people. In the environmental context, much of the communication about environmental 

threats are hypothetical with future events and their likelihood always coupled with a degree 

of uncertainty (Spence, Poortinga, & Pidgeon, 2011), as discussed in chapter 3. Therefore, it 

could also be argued that environmental risks are greater in terms of hypothetical distance, as 

a whole, compared to road safety risks and risks to one’s health. As per CLT hypotheses, 

those perceiving an event would likely occur would be hypothesised to be engaged in low-

level construals and perceiving how actions, with those perceiving an event unlikely to occur 

engaged in the opposite (high-level construals and perceiving why actions). 

7.2 The CLT, Environmental Threats and Behaviour 

The use of CLT has been minimal in the environmental context, however, the research that 

has been conducted so far supports its use and justifies further investigation. For example, 

Spence, Poortinga and Pidgeon (2011) explored and characterised each of CLT psychological 

distances (temporal, social, spatial and hypothetical) in relation to climate change. 

Researchers suggested that climate change is perceived to be psychologically distant to many 

people, which could be the reason for increased levels of awareness, declining concern, and 

increased uncertainty and scepticism (Spence, Poortinga, & Pidgeon, 2011). Spence, 

Poortinga and Pidgeon (2011) argued (in support of Milfont (2010)) that climate change is 

perceived as psychologically distant on all CLT dimensions. The study aimed to determine if 
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reducing the psychological distance of climate change risk is useful in promoting sustainable 

behaviour. The study recruited a nationally representative sample from Great Britain (N= 

1,822). Participants completed a thirty-minute interview-style survey that asked questions 

regarding cognitive constructs relating to energy and climate change, behavioural intentions, 

perceptions of climate change and psychological distance dimensions (Spence, Poortinga, & 

Pidgeon, 2011).  

Results indicated that lower psychological distance was related to greater concern 

about climate change. Findings also suggested that the sample believed that climate change is 

psychologically close, which contrasts with previous research (e.g., Milfont, 2010), and that 

its effects are already being experienced. The results also showed a relationship between the 

four psychological distances (temporal, social, spatial and hypothetical), with researchers 

indicating that one overarching measure for assessing psychological distance may be useful 

in the future (Spence, Poortinga, & Pidgeon, 2011), with no need to split into separate 

measures for assessing the four dimensions. This research supports the suggestion that CLT 

psychological distances require further investigation in the environmental context. It should 

be noted that this research was based on the large and broad issue of climate change, and it 

would be useful to examine whether the findings were consistent with local environmental 

threats. 

Pertinent to the current study, research by Deng et al. (2017) applied CLT to the 

context of water security in their study with 488 Chinese high-school students who lived in a 

drought-prone area. Participants were surveyed on their drought experience, perceptions of 

specific water-saving behaviour and knowledge, as well as perceptions of climate change in 

the dimensions of perceived vulnerability, concern, belief, perceived connections between 

droughts and climate change, and their self-efficacy and adaptive behaviours. The researchers 

were interested in the mechanisms that increase individuals' adaptive behaviour in the water-
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security context and in understanding the extent to which the experience of extreme climatic 

events influences local drought adaptation behaviour (Deng et al., 2017). This study used 

Structural Equation Modelling to explore the driving factors and mechanisms that prompted 

behaviours in this context. Following CLT, two latent variables were estimated: perception of 

climate change (high-level construal) and perceptions of water-saving (low-level construal) 

(Deng et al., 2017).  

Results found concrete perception of saving water (i.e., the event is perceived as 

proximal) plays a more significant part than an abstract perception of climate change in 

engaging in specific adaptive water-saving behaviours. The author’s concluded that 

improving public perceptions of climate change might increase the desirability (the why) of 

adaptation, whereas improving perceptions of water saving might increase the feasibility (the 

how) of implementing adaptive measures (Deng et al., 2017). Whilst the study established an 

important connection between localised disasters and climate change, there were considerable 

limitations. First, the sample was comprised of high-school students, thus limiting the 

generalisability of the study’s findings. Next was the use of a cross-sectional methodology, 

which limits internal validity. As the outcome (reported behaviour) and exposure to the threat 

(experiences of drought) were measured at the same time, no assumptions can be made about 

the exposure causing the outcome. To put it another way, the outcome cannot be attributed to 

the exposure of the questions about drought and climate change, particularly given that the 

two dimensions assessed (i.e., low vs. high-level construals or climate change vs. specific 

water-saving behaviour) presented the different perceptions of related events. Additionally, 

the study by Deng et al. (2017) did not explicitly examine the individual components of CLT 

(i.e., the social, temporal, hypothetical and spatial psychological distances), thus arguably not 

investigating the true utility of the theory in the water security context. While promising that 
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CLT has been applied in the water-security context, these considerations are of key interest to 

the current study, which also applies CLT to a localised water-related event. 

 CLT is a relatively new theoretical concept attempting to explain the effect of 

psychological distance on individual perception and evaluation (Liberman & Trope, 1998; 

Trope & Liberman, 2003, 2010). The original research investigating CLT was predominately 

undertaken by the researchers who developed the theoretical concept itself (e.g., Fujita et al., 

2006; Henderson et al., 2006; Liberman & Trope, 1998; Liviatan et al., 2008; Nussbaum et 

al., 2003; Wakslak et al., 2006). These studies were also predominantly focused on mundane, 

ordinary events (e.g., going on a camping trip) that do not contain a natural and un-fabricated 

threat (e.g., a natural disaster which is naturally occurring and not created), as suggested with 

environmental threats (e.g., Fujita et al., 2006; Liviatan et al., 2008; Nussbaum et al., 2003). 

Many studies use this theory, with the majority demonstrating the underlying mechanisms' 

effect on decision-making (e.g., Fujita et al., 2006; Henderson et al., 2006; Liberman & 

Trope, 1998; Liviatan et al., 2008; Nussbaum et al., 2003; Wakslak et al., 2006). However, 

using CLT in other contexts, with larger, more diverse samples and an inherently threatening 

event, may be useful in examining this theory's utility, depth, and robustness. Additionally, 

using this theory to further explore and analyse an individual’s threat perceptions in the water 

security context may provide further recommendations for communication strategies to 

increase behavioural engagement in this space. 

7.3 Current Study 

Previous chapters have highlighted the variability of individual threat perceptions in the water 

security context. For instance, in Study 1, individuals were all exposed to the same drought, 

yet their perceptions of the issue differed, and so did their behaviour. Whilst it was 

established that threat and efficacy perceptions played some role in predicting individual 

behavioural compliance, the extent to which is not well understood.  
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There is evidence to suggest that threat perceptions (and thus behaviour) are influenced 

by psychological distance in other contexts (e.g., Hatchell et al., 2013; Rigby et al., 1989; 

Ross et al., 1990; Shanahan et al., 2000), in that increased psychological distance results in 

lower threat perceptions. Relationships between psychological distance, threat perceptions 

and behaviour have also been explored in the broader context of climate change, where it has 

been found that estimates of threat susceptibility to climate change were not a predictor of the 

performance of environmental mitigation behaviour (Kim et al., 2013).  

Similarly, and when considering communication, research has also indicated that 

individuals find climate change to be an important and concerning issue but disempowering 

on a personal level, in that the effects are widespread and perceived as uncontrollable 

(O'Neill & Nicholson-Cole, 2009). Specifically, O'Neill and Nicholson-Cole (2009) found 

that the most engaging images of climate change were those that the participants felt they 

could personally relate to, and the more iconic images used in communication have been said 

to lack personal relevance and thus are not engaging. In the water security context, the 

importance of perceived personal relevance was also recognised by Manning et al. (2013) in 

their assessment of the communication materials used for a local government water 

conservation initiative - the TCC Dry Tropics Water Smart program. Manning et al. (2013) 

found that individuals who did not personally relate to the images included in posters were 

less likely to exhibit behavioural engagement. These findings suggest that the degree to 

which a viewer perceives an image as being personally relevant can influence their cognitive 

or behavioural engagement level. Although these two examples are primarily based on 

communication imagery and do not explicitly address the concept of psychological distance, 

much is left to be said about an environmental event, and the influence personal relevance or 

salience of an issue has on individual decision-making in this context. It could be argued that 

personal relevance or salience is largely influenced by the perceived psychological distance 
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of the imagery and may have affected engagement in these instances. Thus, the question of 

what impact psychological distance has on individual threat perceptions and behaviour in the 

water security context needs to be further explored.  

The communication of uncertain environmental events may be improved by further 

understanding how this uncertainty influences environmental-related decisions. The current 

study will further examine the construct of ‘threat’ and its relationship to behaviour in the 

water security context. It will also attempt to understand the influence of psychological 

distance in this context by examining how the four factors of temporal, spatial, social, and 

hypothetical distance influence decision-making, which is currently unclear in the 

environmental literature. Understanding the effect of perceived distance is proposed to allow 

for a more accurate exploration of individual threat perceptions in this context. This study 

may also offer additional information to develop effective communication strategies and 

encourage water conservation behaviour.  
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Chapter 8: Study 2 - The Influence of Psychological Distance on Threat Perceptions in 

the Water Security Context 

8.1 Study Hypotheses 

Three hypotheses relating to Study 2 were developed. These were based on the literature 

discussed so far in this thesis and also the results found and discussed in Study 1. Previous 

research has highlighted the influence and effects psychological distance has on an 

individual’s concern, willingness to cooperate and the likelihood of behaving in a particular 

manner (e.g., Fujita et al., 2006; Liviatan et al., 2008; Nussbaum et al., 2003; Wakslak et al., 

2006). Such research has used the CLT as a basis for enquiry (Trope & Liberman, 2010). In 

the broader environmental context, there has been minimal application of CLT to investigate 

the effect of psychological distance (e.g., Kortenkamp & Moore, 2006; Milfont et al., 2014). 

To date, only one study has used the model in the water-security context (Deng et al., 2017), 

with much left to be explored with regard to the specific components of CLT (i.e., the spatial, 

temporal, hypothetical and social factors). 

Given environmental threats, specifically, those related to water, are often 

communicated with a degree of uncertainty, are ‘distant’ as they usually occur at some point 

in the future and have been shown to be less personally relevant due to this distance (Mankad 

et al., 2013; O'Neill & Nicholson-Cole, 2009; Spence, Poortinga, & Pidgeon, 2011), 

conducting research in this context is vital given the increasing concern of water security and 

supply for Australia. Exploring the similarities and differences between perceptions of 

proximal and distal threats may also generate a greater understanding of the threat construct 

in the environmental context, particularly in the area of water security. Therefore, the 

following hypothesis was established: 
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Hypothesis 1: Individuals’ perceptions of threat susceptibility, threat severity, self-efficacy 

and response-efficacy would change after exposure to messages containing proximal or 

distal events. 

As an extension of Hypothesis 1, and based on previous literature (Haney, 2021; Milfont et 

al., 2014; Spence, Poortinga, Butler, et al., 2011), the effect of prior experience of 

environmental events on behaviour was also of interest. In these studies, it was found that 

those who did perceive they had experienced a threat to their water security had higher threat 

severity and susceptibility perceptions than those who did not feel they experienced a water 

security threat (Haney, 2021; Milfont et al., 2014; Spence, Poortinga, Butler, et al., 2011). 

Furthermore, as found in Study 1 with a sample currently experiencing a threat to 

their water security, exposure to such events does not necessarily translate to increased threat 

perceptions and behaviour. Given the context of the current thesis and the objective to 

provide recommendations for communications that will improve water conservation 

behaviour, this result warranted further exploration. It is evident that experiencing a major 

environmental event and perceiving that event as threatening are two different things. This 

may also affect threat perceptions when an event is perceived as psychologically distant. 

Therefore, the following hypothesis was established that examines the interplay between 

previous experience and perceived threat: 

Hypothesis 2: It was expected that individuals who did perceive they had experienced a 

recent threat to their water security would have greater threat perceptions (susceptibility and 

severity) compared to those who did not. 

To extend the exploration and discussion of CLT in the water security context, it is 

imperative to understand what kind of thinking an individual engages in when exposed to a 

threat. Abstract thinking/thoughts, or high-level construals, consist of broad, goal-irrelevant, 

simple, de-contextualised features that convey the “essence” of future events (Trope & 
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Liberman, 2003). Alternatively, concrete thinking or low-level construals are contextual, 

goal-relevant and contain incidental details (Trope & Liberman, 2003). In terms of outcomes, 

high-level construals are hypothesised to employ actions that address why individuals act in a 

particular manner, as opposed to low-level construals hypothesised to employ actions that 

address how individuals act (Trope & Liberman, 2003). Evaluating and exploring individual 

decision-making and how people process uncertain, distant, or hypothetical information (in 

terms of how or why) will allow a more in-depth understanding of the perception of and 

response to threat information. This is particularly important in the environmental context, 

where the relationship between threat and behaviour is somewhat unclear and ambiguous. 

Therefore, the following hypothesis was established for this study: 

Hypothesis 3: Individuals will choose the behaviour that is aligned with the “why” line of 

thinking when exposed to a “far” event and the “how” line of thinking when exposed to a 

“close” event.  

Other exploratory analyses were also conducted to establish more of an understanding 

of the context in which decisions were made, and to further understand the utility of CLT in 

the water security context, specifically which types of psychological distance were most 

influential for decision making. Hypotheses were not made for these analyses as they were 

exploratory. 

8.2 Study Context 

Townsville was chosen as the location of the study given the unique water security events the 

region had just recently faced, making the exploration of threat perceptions in this context 

novel. To provide more detail, following the drought period experienced in Townsville 

outlined in chapter 4, Townsville experienced considerable rainfall, resulting in the Ross 

River Dam level rising from 60 to 100% between February 2018 and February 2019. In 

February 2019, an unprecedented rainfall event resulting in a catastrophic flood occurred in 
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Townsville, which had significant social, human, economic, and infrastructural impacts on 

the region. Within days, the Ross River Dam reached almost 250% capacity. This event fell 

inside this region's usual wet season (November to April). On the 17th of March 2019, 

Townsville’s water restrictions eased to modified Level 2 restrictions: 

• Sprinklers only to be used between 6-8 pm, two days per week 

• Handheld watering anytime 

• Bucket or water-efficient car wash to wash vehicles and boats 

 These restrictions remained active whilst the data collection for the current study occurred 

(April 2nd 2019, to September 18th 2019). See Figure 11for Ross River Dam level (%) from 

2017 until 2019. 

Figure 11 

Ross River Dam Levels (%) from 2017-2019 (Townsville City Council, 2022) 

 

Note. Retrieved from TCC website: https://www.townsville.qld.gov.au/water-waste-and-

environment/water-supply-and-dams/dam-levels 
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8.3 Method 

8.3.1 Study Design 

The study was a pre-post experimental design that examined a series of variables at baseline 

and after exposure to two scenarios. One scenario described a water-related event that was 

psychologically far (distal), and the other described a water-related event that was 

psychologically close (proximal). Both events in the scenarios were described in terms of 

social, temporal, spatial and hypothetical distance to mimic real-life scenarios. Participants 

viewed both proximal and distal scenarios, with the order of presentation randomly 

counterbalanced across participants to avoid confounding. An overview of the study design is 

illustrated in Figure 12.  

Figure 12 

Flow Diagram of Study 2 Design 

 

First, all participants completed demographic questions, followed by the pre-exposure 

questions that assessed participants’ threat susceptibility, threat severity, response-efficacy, 

and self-efficacy perceptions in response to the current water security issue/s in Townsville. 

These questions were asked to provide a baseline assessment of these variables. Participants 

were then shown one of the scenarios and asked to imagine they were experiencing the 

described situation. After viewing the first scenario, participants responded to questions about 

threat severity and susceptibility, self-and response-efficacy, behavioural decision-making, 
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and CLT dimension statement rankings. Participants then viewed the second scenario and 

completed the same measures as completed after viewing the first scenario. The measures and 

the scenarios are described in more depth below. 

8.3.2 Participants 

A total of 499 individuals engaged in the study. Surveys that were less than 30% complete or 

if participants selected that they “Did not agree” to participate were removed. After further 

inspection of the data, there was substantial missing data across baseline items. As the 

baseline measures were some of the main variables of interest, cases with less than half 

(under 8) of the sixteen demographic and baseline measurement questions (threat and 

efficacy measures) completed were excluded from the analysis (n=81). Furthermore, 119 

participants were excluded from this sample as they did not identify as residents of 

Townsville, North Queensland, Australia. On this basis, the final sample consisted of 299 

participants (205 women, 93 men and one individual not indicating a gender), ranging in age 

from 17 to 65 years (M= 25.12, SD= 10.61). Most participants indicated they did not own a 

home (n= 241) and that they had experienced a water security issue (e.g., their town had been 

drought declared or experienced a catastrophic flood) (n= 233).  

8.3.3 Materials 

A 41-item online survey was developed for this study. The full version of the survey can be 

found in Appendix I. The materials included two fictional vignettes (the scenarios), one for 

each condition (distal and proximal). After vignette exposure, the questions in the survey 

asked of participants were based on the EPPM variables (perceived self-efficacy, response-

efficacy, threat severity and threat susceptibility), decision-making/behavioural choice 

questions, and CLT statement rankings.  

The vignette for the proximal scenario was a description of the participant's current 

city or town that was hypothetically experiencing an event that was “close” in terms of 
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hypothetical, temporal, social and spatial distance from the individual reading it (as guided by 

CLT (Trope & Liberman, 2010)). As all non-Townsville respondents were removed for the 

purpose of this thesis, the city or town presented in the proximal scenario was always 

Townsville. For the distal scenario, the vignette was much broader in context. This scenario 

was about Australia experiencing an event that was “far” in terms of hypothetical, temporal, 

social and spatial distance from the individual reading it. Table 20 shows the breakdown of 

each vignette according to CLT factors.  

Note, for the temporal distance statement, the timeframes chosen (four years and 12 

months) were relative to the area (i.e., Townsville and Australia). It would be unlikely that 

the whole of Australia would not experience rain for over four years. Thus, the timeframe of 

12 months was chosen for the distal scenario. This timeframe (four years) would be more 

likely for a small geographical area like Townsville, thus the reason for this choice for the 

proximal scenario. Additionally, Townsville had recently experienced a drought that spanned 

over four years (from 2015 until 2019) before the data collection for this study, again 

emphasising the likelihood of this occurring in the region. 
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Table 20 

Breakdown of Vignettes According to CLT 

CLT factor 

(distance) 
Proximal Scenario Distal Scenario 

Spatial 
Townsville is experiencing a 

major water security issue 

Currently Australia is experiencing a 

major water security issue 

Social 

Townsville is the only community 

experiencing water insecurity to 

this degree in Australia 

Australia is not the only country 

experiencing water insecurity in the 

world 

Temporal 
Townsville has not experienced 

substantial rain in over 4 years 

Australia, overall, has not experienced 

substantial rain in over 12 months 

Hypothetical 

It is predicted that Townsville 

will remain on water restrictions 

for a substantial period 

It is predicted that Australia will 

experience many negative effects as a 

result of this water security issue (for 

example, mass soil erosion) 

 

8.3.4 Measures 

Only measures used for analyses in the current thesis have been described below. See 

Appendix I for the entire questionnaire. 

Demographics. Demographic data, including gender, age, homeownership and water 

security experience (“Have you ever experienced water security issues (for example, has a 

town you have lived in/are currently living in, been drought declared, was the local dam at a 

low capacity, etc.)?”), was collected. 

Threat susceptibility. Threat susceptibility was defined as an individual’s perception 

of how likely the threat will impact the individual (Witte, 1992). Given the arguments 
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presented about the global impact of environmental events, this definition was also applied to 

bodies external to the individual (i.e., their family/friends, Townsville, and Australia). 

Participants were asked to indicate how much they thought the negative impacts of water 

security described in the scenarios (mass soil erosion, decrease in pond/dam levels and 

shortage in stock production) were likely to affect themselves, their friends and family, 

people in their current city/town, their current city/town (economically/environmentally), 

people nationally within Australia, and Australia (economically/environmentally). These six 

items were rated on a 7-point Likert Scale (1= not likely at all to 7= extremely likely). The 

same set of six questions were used for the pre-test and after the presentation of both 

scenarios. Question scores were averaged to give each individual one threat susceptibility 

score between one and seven, as per the original response scale. Higher scores indicated 

higher threat susceptibility perceptions. All threat susceptibility measures had a Cronbach 

alpha value of .80 or above, showing good internal consistency. 

Threat severity. Threat severity was defined as the perception of how much harm the 

event/stimulus can cause to the individual (Witte, 1992). Like above, given the arguments 

presented about the global impact of environmental events, this definition was also applied to 

bodies external to the individual (i.e., their family/friends, Townsville, and Australia). 

Participants were asked to indicate how much they thought the negative effects of water 

security described in the scenarios would negatively impact themselves, their friends and 

family, people in their current city/town, their current city/town 

(economically/environmentally), people nationally within Australia, and Australia 

(economically/environmentally). These six items were rated on a 7-point Likert Scale (1= no 

effect to 7= extreme effect). The same set of six questions were used for the pre-test and after 

exposure to both scenarios. Question scores were averaged to give each individual one threat 

severity score between one and seven, as per the original response scale. Higher scores 
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indicated higher threat severity perceptions. All threat severity measures had a Cronbach 

alpha value of .80 or above indicating good internal consistency. 

Decision-making/behavioural choices. Participants were presented with six 

behavioural choice questions and were forced to choose between one of two response options 

relating to the how or why of completing that behaviour. For example, “The local council has 

provided each household with a shower timer as a water saving initiative”. Option 1 (How): 

“You put the shower timer in your bathroom to see how long your usual showers take”. 

Option 2 (Why): “You set the time so you take shorter showers to conserve water”. 

Participants were provided with both options and asked to indicate whether they engaged in 

the how or why line of thinking. This question development was based on the same logic used 

in the studies conducted by Fujita et al. (2006) and Liviatan et al. (2008) described in chapter 

7. Two questions for each scenario had the how and why options presented in the opposite 

order to maximise internal validity (i.e., the why option was presented first, instead of how). 

Choices for these questions were re-coded before analysis to be coded in the same direction 

as other questions in this pool, with a total how and why score given to each participant for 

each scenario presentation that ranged between one and six. The percentage of responses to 

the how or why categories were recorded for each participant.  

Self-efficacy. Self-efficacy was defined as whether individuals perceived they could 

minimise a perceived threat (Witte, 1992). Before reading the scenarios, participants were 

asked to rate their agreement with four items using a 7-point Likert Scale (1= strongly 

disagree to 7= strongly agree). Questions such as “I have access to the tools and assistance I 

need to help minimise the stress on the water supply in Australia” were used to assess an 

individual’s perceived self-efficacy. Question scores were averaged to give each individual 

one self-efficacy score between one and seven, as per the original response scale. Higher 
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scores indicated higher self-efficacy perceptions. Self-efficacy measures in the pre-test 

survey had a Cronbach alpha value of .80 or above showing good internal consistency. 

After the presentation of each of the two scenarios, the participant’s self-efficacy was 

assessed using one question. The four questions used in the pre-exposure question pool were 

not used in post-exposure due to the potential of response bias. Participants were first 

presented with their chosen behaviours from the decision-making/behavioural choices 

questions illustrated above. For example, if participants chose “The local council has 

provided each household with a shower timer as a water saving initiative” (the how option), 

then this choice would be shown to them again, and the following questions regarding self-

efficacy would be related to those behaviours. To measure self-efficacy, participants were 

then asked, “How likely do you think you would actually engage in the behaviours you chose 

above, to assist with a water security issue in your city/town/community” using a 7-point 

Likert Scale (1= extremely likely to 7= extremely unlikely), with scores being reverse coded 

for the analysis and higher scores indicating higher self-efficacy perceptions.  

Response-efficacy. Response efficacy was defined as whether individuals perceived 

the action they took to minimise a perceived threat was effective (Witte, 1992). Before 

reading the scenarios, participants were asked to rate their agreement with four items on a 7-

point Likert Scale (1= strongly disagree to 7= strongly agree). Questions such as “I believe 

my current efforts will help minimise the stress to the water supply in Australia” were used to 

assess an individual’s perceived response-efficacy. Question scores were averaged to give 

each participant one response-efficacy perception score. Scores ranged between one and 

seven, as per the original response scale. Higher scores indicated higher response-efficacy 

perceptions. Response-efficacy measures in the pre-test survey had a Cronbach alpha value of 

0.76, indicating good internal consistency. 
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After the presentation of each of the two scenarios, the participant’s response-efficacy 

was assessed using one question. The four questions used in the pre-exposure question pool 

were not used in post-exposure due to the potential of response bias. Participants were first 

presented with their behaviours in the decision-making/behavioural choices questions 

illustrated above. For example, as with self-efficacy if participants chose “The local council 

has provided each household with a shower timer as a water saving initiative” (the how 

option), then this choice would be shown to them again, and the following questions 

regarding response-efficacy would be related to those behaviours. To measure response-

efficacy, participants were then asked, “How likely do you think your engagement in these 

behaviours would minimise the impact of water insecurity in your city/town/community?” 

using a 7-point Likert Scale (1= extremely likely to 7= extremely unlikely), with scores being 

reverse coded for the analysis and higher scores indicating higher response-efficacy 

perceptions.  

Statement rankings. Participants were asked to rank the four CLT factor statements 

shown in vignettes (the spatial, temporal, social and hypothetical statements as described in 

Table 20 above), with ‘1’ being the most influential/important and ‘4’ being the least 

influential/important regarding their responses to the decision making/behavioural choice 

questions. For example, if participants chose “The local council has provided each household 

with a shower timer as a water saving initiative” (the how option), then this choice would be 

shown to them again, and the ranking would be in response to those chosen behaviours. 

Participants were asked to rank, in order of influence, which CLT statements (spatial, 

temporal, social and hypothetical) were the most influential in making those behavioural 

choices. 
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8.3.5 Procedure 

Ethical approval for this study was obtained through the James Cook University Ethics 

Committee (Ethics approval H7675) (see Appendix J). Recruitment sites included online 

social media networks (Twitter and Facebook) and university and community networks via 

local radio stations and the James Cook University Psychology Research Participation pool 

using the SONA system. Participants were presented with a URL where they could find and 

complete the questionnaire via the Qualtrics (Provo, UT) online platform. All participants 

read an information sheet and indicated their consent to participate in the study (see 

Appendix K for the information sheet). Active consent was obtained by participants agreeing 

to participate in the questionnaire by clicking “AGREE”. Upon completing the survey, the 

participants were thanked for their time and awarded course credit where applicable. Non-

university students did not receive compensation for their participation in the study. The 

survey took approximately 20 minutes to complete and was active from April 2nd 2019, until 

September 18th 2019.  

8.3.6 Data Treatment and Analysis 

The data were downloaded from the Qualtrics (Provo, UT) platform, and all data 

management and statistical analyses were performed using the IBM SPSS software Version 

27. Repeated measures ANOVAs were conducted to measure the main effects of scenario 

exposure (three levels: baseline vs. after proximal scenario exposure vs. after distal scenario 

exposure) on all EPPM variables. Independent samples t-tests were conducted to compare 

means for threat severity and susceptibility perceptions based on threat experience. A two-

way repeated-measures ANOVA was conducted to measure the differences in threat 

perceptions at baseline, after proximal and distal scenario exposure for those who did 

perceive they had experienced a threat to their water security and those who had not. 

Furthermore, a series of exploratory analyses were conducted on the statement ranking data. 
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8.4 Results  

Hypothesis one predicted that individuals’ perceptions of threat susceptibility, threat severity, 

self-efficacy and response-efficacy would differ between scenario conditions (pre-exposure 

and post-exposure for the proximal and distal scenarios). Table 21 outlines the means (SDs) 

for the EPPM variables for each condition.  

For the EPPM variables in the pre-exposure phase, participants reported neutral 

ratings of perceived threat susceptibility, threat severity, and neutral to high ratings of self-

efficacy and response-efficacy. Participants again reported neutral threat susceptibility and 

severity ratings in the proximal scenario and marginally higher self-efficacy and response-

efficacy ratings than the pre-exposure data. Participants reported marginally higher ratings 

(compared to the pre-exposure and proximal scenario) for threat susceptibility and threat 

severity perceptions and neutral to high ratings of self-efficacy and response-efficacy after 

the distal scenario presentation. 

Table 21 

Mean (SD) of EPPM Variables for Each Condition 

Variable 

Pre-exposure 

 

 

Post-exposure 

Proximal  

M (SD) 

Post-exposure 

Distal 

 

Threat susceptibility 4.44 (1.21) 4.47 (1.21) 5.04 (1.17) 

Threat severity 4.26 (1.28) 4.15 (1.31) 4.96 (1.22) 

Self-efficacy 5.31 (0.99) 5.87 (0.96) 5.89 (0.96) 

Response efficacy 5.02 (1.02) 5.25 (1.30) 5.26 (1.29) 

 

Repeated measures ANOVAs were conducted between the three condition scores on 

all EPPM variables to assess if scenario presentation altered threat and efficacy perceptions. 
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First, the relevant assumptions were assessed. The dependent variables were measured on a 

continuous level, and the independent variable had two or more groups (three) and no 

significant outliers. Additionally, the distribution of the dependent variables were normally 

distributed. For the threat variables, the sphericity assumption was violated given the  

Mauchly’s test significance values were less than .05 for threat susceptibility (χ2
(2) = .97, p = 

.007) and threat severity (χ2
(2) = .96, p = .004) between all three scores (pre-exposure, 

proximal scenario and distal scenario). Because of this significant finding, the Greenhouse-

Geisser correction was applied. The Greenhouse-Geisser value was greater than .75 for threat 

susceptibility (.97) and threat severity (.97). As a result, the Huynh-Feldt correction was used. 

 Results indicated that the sample had significantly different threat susceptibility 

perceptions between pre-exposure and after exposure to the proximal and distal scenarios (F 

(1.95, 542.95) = 38.78, p < .01). Additionally, the sample had significantly different threat 

severity perceptions between the pre-exposure and after exposure to the proximal and distal 

scenario (F (1.94, 541.12) = 59.67, p < .01). Post-hoc analyses were conducted using a Bonferroni 

adjustment. There was a significant difference between means for the pre-exposure and distal 

scenarios, and the proximal and distal scenarios (all ps <.01) for threat susceptibility and 

severity. The distal scenario presentation resulted in the highest threat perceptions. No 

significant differences were found between the pre-exposure and proximal scenario for either 

variable (p’s > 0.05).  

For efficacy variables the assumption of sphericity was violated given the significance 

of the Mauchly’s test values were less than .05 for self-efficacy (χ2
(2) = .89, p <  .001) and 

response-efficacy (χ2
(2) = .96, p = .002) between all three scores (pre-exposure, proximal 

scenario and distal scenario). Because of this significant finding, the Greenhouse-Geisser 

correction was applied. The Greenhouse-Geisser value was greater than .75 for self-efficacy 

(.90) and response-efficacy (.96). As a result, the Huynh-Feldt correction was used.  
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Results indicated that the sample had significantly different self-efficacy perceptions 

between pre-exposure and after exposure to the proximal and distal scenarios (F (1.81, 509.17) = 

53.04, p < .01). Additionally, the sample had significantly different response-efficacy 

perceptions between the pre-exposure and after exposure to the proximal and distal scenarios 

(F (1.93, 531.78) = 6.50, p =.002). Post-hoc analyses were conducted using a Bonferroni 

adjustment. There was a significant difference between means for the pre-exposure and 

proximal scenarios and the pre-exposure and distal scenarios (all ps<.01) for both perceived 

self-efficacy and response-efficacy. The distal scenario presentation resulted in the highest 

self-efficacy and response-efficacy perceptions. No significant difference was observed 

between proximal and distal scenarios for either efficacy variable (ps > .05). 

Hypothesis two predicted that those with perceived water security threat experience 

would have greater threat susceptibility and severity perceptions compared to those with no 

experience. First, an independent samples t-test was conducted to compare baseline threat 

severity and susceptibility perceptions between those who perceived a threat to water security 

and those who did not. The relevant assumptions were first assessed. There were no 

significant outliers, and the assumptions of homogeneity and normality were satisfied. 

Results indicated that there was a significant difference between groups for baseline threat 

severity (t(297) = 4.53, p <  .01) and threat susceptibility  (t(297) = 2.76, p <  .01), with those 

who perceived they had experienced a threat to water security reporting significantly higher 

threat severity and susceptibility perceptions at baseline (see Table 22). 

A two-way repeated-measures ANOVA was conducted to measure differences in 

threat perceptions after proximal and distal scenario exposure for those who perceived they 

had experienced a threat to their water security and those who had not. First, threat severity 

was analysed, and results showed there was a significant main effect of scenario exposure for 

participants’ threat severity scores (F(1, 278) = 56.84, p <  .01), with the distal scenario 
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exposure increasing threat severity perceptions for both groups. There was a non-significant 

main effect of perceived experience on individual threat severity scores (F(1, 278) = 3.76, p = 

.054). There was also no significant interaction between scenario and perceived experience 

(F(1, 278) = 1.25, p = .27). Refer to Table 22 for means and standard deviations for relevant 

variables. 

The same analysis was also conducted for threat susceptibility. The analysis showed 

there was a significant main effect of scenario exposure for participants' threat susceptibility 

scores (F(1, 278) = 27.16, p < .01), with the distal scenario exposure increasing threat 

susceptibility perceptions for both groups. There was also a significant main effect of 

experience on individual threat susceptibility scores (F(1, 278) = 7.42, p = .01), with lower 

threat susceptibility scores shown for those who did not perceive they had experienced a 

threat to their water security. There was no significant interaction between scenario and 

perceived experience (F(1, 278) = 1.96, p = .16). Refer to Table 22 for means and standard 

deviations for relevant variables. 
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Table 22 

Mean (SD) for Threat Variables for Each Scenario for Each Experience Group 

Threat variable  Scenario 

Perceived 

experience 

(n= 233) 

No perceived 

experience 

(n= 66) 

M (SD) 

Threat severity 

Baseline 4.34 (1.27) 3.84 (1.41) 

Proximal 4.20 (1.29) 4.01 (1.37) 

Distal 5.05 (1.25) 4.65 (1.09) 

Threat susceptibility 

Baseline 4.61 (1.16) 3.86 (1.25) 

Proximal 4.52 (1.17) 4.28 (1.31) 

Distal 5.16 (1.14) 4.65 (1.19) 

 

Hypothesis three predicted that individuals would choose the behaviour aligned with 

the why line of thinking when exposed to the distal scenario and the how line of thinking 

when exposed to the proximal scenario. As shown in Table 23 and Table 24, it appears that 

regardless of the scenario, the sample was more likely to choose the how line of thinking 

when making a decision about behaviour. 
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Table 23 

Frequency of ‘How’ and ‘Why’ Response Choices for Proximal Scenario 

Statement 
Why  How  

n (%) 

1: Imagine that water restrictions are now enforced in your local 

community. Monetary penalties apply for non-compliance. These 

restrictions limits lawn watering to only twice per week. 

97 (34) 188 (66) 

2: You need a new shower head. The sales assistant at your local 

bathroom store had recommended a particular water saving 

shower head. 

85 (30) 201 (70) 

3: Washing driveways with a hose is not currently allowed under 

the new water restrictions. You see your neighbour washing their 

driveway with a hose. 

116 (41) 169 (59) 

4: The local council has provided each household with a shower 

time as a water-saving initiative. 
75 (26) 211 (74) 

5: Under the new restrictions, you are only allowed to use water-

saving hose fittings. 
98 (34) 188 (66) 

6: The sale assistant at your local nursery has recommended you 

buy particular plants that are ideal for dry climates. 
64 (22) 221 (78) 

 

 

 

 



178 

Table 24 

Frequency of ‘How’ and ‘Why’ Response Choices for Distal Scenario 

Statement 
Why How  

n (%) 

1: The Government has stated that the majority of the country’s 

water supply is used to water lawns. It is recommended 

households only water their lawn 3 times per week. In the next 

couple of years, you may not be able to water your lawn at all. 

60 (21) 222 (78) 

2: You need a new shower head. The sales assistant at your local 

bathroom store had recommended a particular water saving 

shower head. 

71 (25) 212 (75) 

3: A pamphlet in the mail came from the State Government to tell 

residents that certain activities, such as washing driveways with a 

hose, wastes water. You see your neighbour washing their 

driveway with a hose. 

102 (36) 180 (64) 

4: You view a news report stating the positive effects to the 

country’s water consumption by taking shorter showers every day. 

The news report recommends only showering for 4 minutes. 

83 (29) 200 (71) 

5: Your hose fittings are needing to be replaced. The only hose 

fittings now available at local hardware stores are those that are 

water-saving. 

89 (31) 194 (69) 

6: The sale assistant at your local nursery has recommended you 

buy particular plants that are ideal for dry climates. 
70 (25) 213 (75) 
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Exploratory analyses were conducted on other variables and relationships of interest. 

Of interest to the research was how each CLT statement was ranked in terms of perceived 

influence and/or importance to decision making. Table 25 shows the rank position of each 

CLT statement from the proximal scenario. The spatial and temporal statements appeared to 

have been the most influential/important for the sample, given that most respondents put 

these statements in the first or second positions. This result is dissimilar to the social 

statement ranking, which was typically placed in the last position, and therefore considered 

the least influential/important to respondents. Additionally, the hypothetical statement was 

commonly put in the second, third or fourth position, indicating mixed influence or 

importance. 

Table 25 

Statement Ranking for Proximity Scenario 

CLT factor (distance) 
Position frequency (n) 

1 2 3 4 

Spatial  79 59 51 47 

Social  51 41 50 94 

Temporal 70 67 64 35 

Hypothetical  36 69 71 60 

Note. 1=most influential/important, 4=least influential/important 

 

Table 26 shows the rank position of each CLT statement from the distal scenario. 

Table 26 shows again that the social statement was considered the least influential/important 

by most participants, as evidenced by most participants ranking it in the last position. The 

spatial statement appeared to be ranked evenly across the top three positions. In comparison, 

the hypothetical statement appeared to be almost evenly spaced across the first two rank 
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positions, indicating its perceived influence or importance amongst respondents. The 

temporal statement appeared to be most commonly ranked in the third position, suggesting 

that it is perceived to be non-influential and unimportant to respondents. 

Table 26 

Statement Ranking for Distal Scenario 

CLT factor (distance) 
Position frequency (n) 

1 2 3 4 

Spatial  76 74 68 27 

Social  37 26 38 144 

Temporal 54 62 83 46 

Hypothetical  78 83 56 28 

Note. 1=most influential/important, 4=least influential/important 

8.5 Discussion  

The current study had two main objectives. The first was to explore the influence of 

psychological distance on threat perceptions in the water security context. The second was to 

further examine the utility of CLT in the water security context, to better understand threat 

perceptions. These objectives were explored with three hypotheses. The first hypothesis 

stated that individuals’ perceptions of threat susceptibility, threat severity, self-efficacy and 

response-efficacy would differ between scenario exposure and pre-exposure data. The sample 

showed statistically significant differences in perceived threat severity and susceptibility at 

pre-exposure compared to perceptions after exposure to the distal scenario, and between 

proximal and distal scenarios. Exposure to the distal scenario resulted in higher threat 

susceptibility and severity perceptions than pre-exposure and after the proximal scenario. 

Additionally, it was found that there was no difference in threat perceptions between pre-
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exposure and after the proximal scenario. Therefore, the hypothesis was partially supported in 

relation to the distal but not the proximal scenario. It is worth noting that this study was 

conducted within a unique cohort who experienced major water security events in a relatively 

short time period. Therefore, generalisation of these results to other populations should be 

done with caution.  

Previous research suggests that threat perceptions may be influenced by psychological 

distance in that a proximal event would result in higher individual concerns, and an 

individual would be more receptive to a proximal event than one that was distal (Deng et al., 

2017; Scannell & Gifford, 2013; Spence, Poortinga, & Pidgeon, 2011). The current study 

results somewhat conflict with the research conducted by Scannell and Gifford (2013), who 

indicated that participants were more receptive to personally relevant messages or 

information about a local event than distant or global information. Additionally, and specific 

to the water security context, the results also conflict with the research conducted by Deng et 

al. (2017), whereby proximal events were more predictive of behaviour in participants 

experiencing drought. 

A psychologically distant event is one that may occur at some point in the future, to 

others, and to areas outside of local residency. According to CLT, these reasons are presumed 

to be why such distance inhibits mitigation behaviour and does not elicit threat perceptions as 

much as proximal environmental events (Liberman et al., 2007). However, participants in the 

current study reported higher threat perceptions after exposure to the distal scenario, which 

was framed around an event that may occur and was further away in terms of psychological 

distance. The differing results between previous research and the current study can perhaps 

be explained by the unique experiences of the current study sample. These unique 

experiences (i.e., the recent occurrence of a catastrophic flood following a significant period 
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of drought in the region) should be considered in all results for Study 2, given the disastrous 

effects it had on the community and also the timing of data collection. 

To provide more context, within the timeframe of Study 2, Townsville experienced 

unique threats to water security. First, and as explained in Study 1, the region experienced an 

extensive drought period. Approximately one year later, the region had too much water (i.e., 

the 2019 flood). Despite the rainfall, water restrictions remained in place. With restrictions 

still in place, residents were now dealing with a water issue of a different kind, with expected 

behaviours (water restrictions) not synonymous with reality (i.e., a mass flood and a dam that 

was over-capacity). This paradox arguably undermined the critical nature of the water 

security issue at play for the community. The water threat changed in terms of type and 

severity, yet the behaviour was expected to remain relatively consistent.  

The distal scenario may have been more threatening to the current sample given the 

wide-ranging effects described within this scenario, including mass soil erosion, a decrease in 

pond/dam levels and a shortage in stock production. In support of this finding, hypothetical 

distance statements, which presented information about these wide-ranging effects, were 

ranked as one of the most important/influential for decision-making after exposure to the 

distal scenario. This result may be due to this information being new or potentially 

concerning for respondents who were well aware and accustomed to the current water 

restrictions, which they had followed for some time. Outside of the region, several other 

negative impacts known to the residents of Townsville (given their geographical location and 

reliance on livestock and vegetable farming industries for economic support) may occur due 

to water security issues—for example, widespread agricultural loss (CSIRO, 2011). These 

other impacts may have been seen as more threatening than more local impacts, such as 

continued water restrictions.  
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Additionally, these threat perceptions may also be driven by past experience. 

Individuals in Townsville may be less concerned about the impacts of water insecurity on 

themselves, as they have experienced them before and perhaps feel they can control them. 

However, when these impacts start to affect the nation more widely (as depicted in the distal 

scenario), it may be perceived as more problematic. Greater distance resulting in higher threat 

perceptions aligns with the research conducted by Spence and Pidgeon (2010), where the 

framing of climate change impacts as distant resulted in these impacts being perceived as 

more severe. Researchers concluded that this result emphasises that climate change is a 

naturally psychologically distant phenomenon (Spence & Pidgeon, 2010). Perhaps it may be 

that water insecurity is considered a naturally distant phenomenon, like climate change, even 

for those currently experiencing its adverse effects. Therefore, the events and consequences 

described in the distal scenario are more far-reaching and may affect more individuals, thus 

contributing to the increase in the Townsville sample's threat perceptions shown here.  

The non-significant difference between pre-exposure and after exposure to the 

proximal scenario may have occurred due to Townsville having recently experienced an 

extreme threat to water security (i.e., drought) before the data collection. Despite a mass 

flood occurring and the Ross River Dam being over-capacity, water restrictions were still in 

place. As a result of the recent drought in the region, the perceived threat of a drought within 

the sample may have already been high at baseline. The reality (pre-exposure) for participants 

of this study was similar to some of the information presented in the proximal scenario 

vignette. For example, the proximal scenario made reference to water restrictions being in 

place and a significant water security issue occurring. When presented with a proximal 

scenario about drought, similar to the event individuals just experienced, threat perceptions 

did not change from baseline to post-proximal scenario exposure. Perhaps as suggested in the 

health research by Roberto et al. (2019), repeated exposure is argued to desensitise viewers to 
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the threat. Therefore, it is possibly not surprising that reading the proximal scenario produced 

little change in threat susceptibility and severity for the sample from their baseline 

perceptions, given there was no new or different threat to the one the sample may have 

recently experienced. Additionally, in support of these findings, for the proximal scenario, 

spatial and temporal factors were rated as the most important/influential for decision-making 

for the sample. These statements pertained to Townsville experiencing a major water security 

issue and that the region had not experienced substantial rain in over four years. These 

statements may have been ranked highly because the information within them was very much 

a reality for the sample.  

Regarding self-and response-efficacy perceptions, there was a significant difference 

between baseline (pre-exposure) efficacy perceptions and post-exposure perceptions for both 

the proximal and distal scenarios. It appears that the presentation of any water security 

scenario, regardless of perceived distance, increased efficacy perceptions. However, no 

statistically significant difference in efficacy perceptions was reported between each scenario 

(proximal and distal). Exposure to either scenario resulted in significantly higher efficacy 

perceptions. This finding is argued to be attributed to the measurement of efficacy variables. 

By providing respondents with the behaviours they chose in the decision-making questions 

(the how and why behaviours choices), participants may feel confident in performing them 

and that such behaviours could reduce the threat of water security. Additionally, as explained 

in the methodology, the chosen behaviours were presented back to participants when 

considering their ratings of efficacy post-scenario exposure. Regardless of the scenario 

presented, participants were more like to choose the how behaviour. It is likely that 

participants saw the same behaviours when rating their efficacy perceptions after the 

proximal scenario exposure and after the distal scenario exposure. Therefore, participants 

would likely have rated the same behaviours twice after exposure to the scenarios concerning 
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self- and response efficacy. As a result, it is perhaps not surprising that efficacy perceptions 

were similar across the distal and proximal scenarios. Whilst the method of presenting the 

behaviours to participants based on their own choices within the survey was chosen to 

counteract presentation effects, this had an unexpected implication for efficacy measures post 

scenario exposure. 

To summarise, although perceptions were shown to change due to different scenario 

exposure, the results do not seem to align with the predictions of CLT. Although a large 

amount of research has suggested individuals discount the risk, do not act, or are not 

concerned about climate change when it is psychologically distant (Kortenkamp & Moore, 

2006; Spence, Poortinga, & Pidgeon, 2011; van der Linden et al., 2015) the current research 

suggests this may not be the case for water security events, particularly those that occur 

locally and seasonally, especially in the Townsville context. Whilst it is clear that threat 

perceptions within the current sample are raised after exposure to a distal message, efficacy 

appears to be influenced by either proximal or distal messages. With this said, 

methodological limitations may have largely influenced this finding and should be considered 

in this interpretation.  

Hypothesis two predicted that individuals who did perceive they had experienced a 

recent threat to their water security would have greater threat perceptions (susceptibility and 

severity) than those who did not. This hypothesis was an extension of hypothesis one, as the 

effect of previous experience on behaviour was a point raised in previous literature on 

environmental events (Haney, 2021; Milfont et al., 2014; Spence, Poortinga, Butler, et al., 

2011) and was also of interest given the location of the study itself and the recent water-

related events. In these studies, it was found that those who did perceive they had 

experienced a threat to their water security had significantly higher threat severity and 
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susceptibility perceptions than those who did not feel they had experienced a water security 

threat. 

In the current study, baseline measurements were argued to be the most accurate 

perceptions, given they were not manipulated by the experimental vignettes. These 

measurements indicated that those who had experienced a threat to their water security had 

higher threat-severity and susceptibility perceptions than those who had no experience. When 

taking into consideration scenario exposure, whether an individual perceived they had 

experienced a water security event or not had no significant influence on threat severity 

perceptions, as shown in Table 22.  

Having experienced a threat previously would make an individual perceive they are 

more susceptible to future events, as it has happened before and is almost certain to occur 

again within the region (Spence, Poortinga, & Pidgeon, 2011; Zaalberg et al., 2009). 

Residents arguably would understand that water security would become an issue again, given 

the location, dry tropical climate, and timing of the study, regardless of the influx of rain 

before the data collection period. Thus, from a communication perspective, those who may 

not have experienced such events may need convincing about the personal relevance of the 

event in order to encourage behaviour change, specifically using information targeting threat 

susceptibility. This argument is based on previous research which has stated that proximity to 

the coastline and more frequent exposure to climate-related events (specifically flooding 

experiences) led to increased climate change beliefs, had greater concern for climate change 

and were more likely to engage in pro-environmental behaviour (Milfont et al., 2014; Spence, 

Poortinga, Butler, et al., 2011). This is also comparable to the research by Zaalberg et al. 

(2009), who found that residents living in flood-prone areas in the Netherlands were more 

worried about future flooding and perceived the consequences of future flooding as more 

severe, perceived themselves as more vulnerable to future flooding, and had stronger 
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intentions to take adaptive actions, than those who had not been exposed to flooding. The 

current study, therefore, provides evidence to show that the effect of previous experience on 

threat perceptions may be applicable to other areas where water-related issues, like drought 

commonly occur. Therefore, for the current sample, given their exposure to such events both 

in terms of recency and frequency, it would be expected that previous experience would be an 

indicator of water conservation behaviour. 

In the current study, 22% of the sample did not perceive they had experienced a threat 

to their water security, despite likely having previously experienced a major drought and 

flood, given the timing of the data collection. Although perhaps a true reflection of 

inexperience, it is also worth considering that this result may highlight the lack of 

understanding about what is viewed as a threat to water security. Furthermore, this may also 

suggest individuals recognised that such events were no longer a concern for the community, 

given their ability to cope with such events in the past. Given individuals living in the region 

are familiar with these events, this sample may not perceive these issues as long-term water 

security threats but rather as ‘natural disasters’ as they are commonly presented or described 

in the media (Hart & Feldman, 2014), which are likely to be accompanied by scare tactics to 

encourage behaviour. Furthermore, this group experienced a significant drought and was 

limited to specific water-related behaviour; however, they could still access and use the 

resource. This may have lessened threat perceptions of the drought and similar events 

threatening water security over time.  

There is some consideration for the relationship between past environmental threat 

experiences negatively influencing future responses. For example, the research by Demuth et 

al. (2016) found that past hurricane experience, in terms of previous evacuation or financial 

loss, increased evacuation intentions. This has also been found in previous literature where 

experience led to increased behaviour (Haney, 2021; Spence, Poortinga, Butler, et al., 2011; 
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Zaalberg et al., 2009). However, the opposite has also been found, with those who 

experienced past hurricane-related emotional impacts (e.g., emotional distress) exhibiting 

lower self-efficacy, which decreased evacuation intentions (Demuth et al., 2016). 

Additionally, and more pertinent to the water-security context, Deng et al. (2017) found that 

previous drought experiences had no relationship with water-saving behaviour. This research 

may suggest that the concept of perceived experience requires a more in-depth examination 

to understand whether event context, event type, water security knowledge or coping 

strategies, among other factors, may have influenced participant responses in the current 

study, and more specifically in a region that frequently experiences water-related hazards. 

Regardless of these mixed findings, this raises concerns for future communication that may 

attempt to raise threat perceptions about water security to encourage mitigation behaviour in 

samples such as those from Townsville, where water-related hazards have frequently 

occurred.  

As proposed by CLT (Trope & Liberman, 2010), hypothesis three predicted that 

individuals would choose the behaviour aligned with the why line of thinking when exposed 

to the distal scenario (exhibiting abstract thinking) and the how line of thinking when exposed 

to the proximal scenario (exhibiting concrete thinking). In this study, over half of all 

respondents selected behaviour related to the how line of thinking for every statement 

presented, regardless of the scenario. As suggested above, the current study’s result may have 

occurred given the events presented in the scenarios may not be perceived as socially, 

temporally, spatially, or hypothetically distant to the respondents in this context. That is, the 

how response was commonly chosen by participants because both scenarios presented 

information that could be perceived as proximal. The issues presented in the scenarios are not 

‘abstract’ but rather part of recent lived experience. Over 77% of the sample in the current 

study indicated they had recently experienced a threat to their water security. Furthermore, as 
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suggested by Liberman and Trope (1998), in goal-directed activities, for example, conserving 

water, incidental, concrete and peripheral features are more likely to come to mind when 

presented with proximal events. Given water security threats are usual and commonly 

experienced by this population, these features of water conservation behaviour may come to 

mind for these respondents regardless of the psychological distance.  

The results from this study also suggest that individuals in Townsville, regardless of 

how far away the water security threat is, do not consider why actions need to be performed 

to mitigate such threats but instead focus on those that are feasible. Individuals living in the 

region were given very clear directions from the local government about their water 

conservation behaviour and consequences for not following these directives. Therefore, the 

why for performing water-saving behaviours in this context is simply because it was a 

directive from the local government and thus may not be as important for decision-making in 

the context outside of this study. Those in the sample may know why these behaviours are 

important, given their experience with water security issues, thus are only concerned with the 

how they should be performed. This result again highlights the research conducted by Spence 

et al. (2011) and Haney (2021), where it was found that those who had direct flooding 

experiences felt confident that their actions would be effective in mitigating climate change. 

In both the current study and the research by Spence et al. (2011) and Haney (2021), the 

experience of water security threats may engage high-level construals and concrete thinking 

regarding mitigation behaviour. Therefore, experience may be just as effective as events 

being perceived as proximal in terms of behaviour mitigation. 

Another finding of interest in the exploratory analyses, is that most respondents 

ranked the social distance statement as one of the least important after exposure to both 

scenarios. This is presumably due to the naturally ‘social’, ‘collective’ and ‘inclusive’ 

essence of environmental behaviour (Gifford, 2011) and that it takes many to see a change 
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and that environmental events or the effects of such events impact many. This is arguably an 

important consideration as individuals may feel ‘hopeless’ about engagement with behaviour 

on this basis. This factor is potentially a barrier to environmental behaviour engagement in 

this region and, therefore, may be why it is ranked so low by respondents. Since 

environmental events always entail this collective element, it is difficult to manipulate this 

construct meaningfully and effectively in this context. Although differences were seen 

between scenario exposure and statement ranking, in that the social element was rated more 

critical after exposure to the proximal scenario, it appears being part of the Townsville region 

group or collective is not considered more important than spatial, temporal or hypothetical 

factors in the water security context. Additionally, looking at the wording of the distal social 

statement, which states that Australia is not the only country experiencing water insecurity, 

participants may have simply thought drought was not a major problem given other countries 

were experiencing it also.  

Furthermore, with regard to CLT psychological distances, it is proposed that 

psychological distance dimensions are similar in how they are perceived. The manipulation 

of one aspect of distance may affect all other elements of distance as they are interrelated 

(Trope & Liberman, 2010). In the current research, it was evident that this does not appear to 

be the case, with different rankings of importance evident after each scenario exposure. It 

may be that with a specific and defined environmental hazard, such as water security threats 

like drought, three CLT factors (temporal, spatial and hypothetical) are useful in further 

understanding psychological distance in this context. This research not only demonstrates the 

potential utility of CLT in the water security context overall but specifically indicates which 

dimensions should be of focus in the Townsville region.  
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8.5.1 Implications 

Taken together, there are theoretical and practical implications that have resulted from the 

current study. First, the application of CLT in the water security context appears mixed, with 

the results only aligning with CLT predictions for proximal scenario presentations for 

decision-making, given individuals chose the predicted line of thinking (as per CLT 

predictions) after exposure to the proximal scenario. Regardless of the mixed CLT findings, 

the manipulation of psychological distance more generally was able to influence threat 

perceptions in the sample, thus it may be a concept worth further exploration in the water 

security context. Additionally, the perceived experience of an event also appeared to affect 

threat perceptions, specifically that of threat susceptibility, when also taking into account 

psychological distance. These points may be pertinent to consider when exploring future 

perceptions of water-related events and are explored in greater depth in the general 

discussion. Wider implications for the use of CLT within the water security context will also 

be explored in the general discussion. 

In terms of specific practical implications, for the Townsville region, presenting a 

distal message focused on temporal, spatial and hypothetical factors appeared to be most 

effective in terms of increasing threat perceptions. A communication of this nature could 

consider information regarding event likelihood (hypothetical), location (spatial) and 

estimated time of effect (temporal). For example: 

Given previous instances of drought in the region, and the dry-tropical climate 

Townsville is subjected to, it is likely that Townsville will experience another drought period 

in the future (hypothetical). It is predicted this event will occur in the winter season 

(temporal), when our Dam capacity is of most concern. This dry spell will have long-lasting 

effects, such as extended periods of water restrictions for the entire Townsville community 

and the surrounding agricultural regions (spatial). 
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Given what is known about threat perceptions and their positive influence on 

behaviour, both in previous literature and from the findings of Study 1, such messages may 

have positive effects on behavioural uptake. Furthermore, given the mixed results regarding 

these findings, further research is recommended in terms of the how and why lines of 

decision-making. When considering the study findings, it seems that how behaviours, or 

otherwise known as feasible behaviours (Liberman & Trope, 1998; Trope & Liberman, 

2010), are preferred and thus simply overcomplicating messages with why behaviours should 

be done may not serve the intended purpose of increasing actual behaviour in the water-

security context, particularly for those in the Townsville region. This finding may also be 

extended to other regions that frequently experience water-related events.  

8.5.2 Limitations 

Although this study produced promising results, it is not without limitations. First, the results 

and conclusions of the study may be limited in their generalisability. Given that data 

collection occurred around the time of unprecedented weather events within Townsville, 

perceptions of water as reported by individuals in this study may have differed if this study 

was conducted at a time without such extreme weather events occurring. Additionally, these 

perceptions may also differ greatly from those in other locations throughout Australia, where 

water security may not be such an issue, or other groups where water is necessary for their 

livelihood and agricultural practices (e.g., farmers). It also seemed that there was an effect on 

the impact of recent events in Townsville (flood) on the results of the study, which was 

centred around perceptions of water insecurity. Furthermore, the sample also appeared to be 

largely student based, given the low average age, particularly compared to the sample 

recruited in Study 1. Whilst the results do provide more clarity on the use of CLT in this 

context, and furthermore, an in-depth understanding of perceptions of water security threats, 

this consideration should be taken into account when generalising these results to other 
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regions within Australia. Future research should be conducted on these different populations 

in Australia to further examine perceptions of water.  

Another arguable limitation of this study is practice effects. Whilst counterbalancing 

was conducted for the scenario presentations to limit this effect, the same questions regarding 

decision-making were asked after the presentation of each scenario, therefore arguably still 

presenting the issue of respondents selecting the same responses for both sets of questions. 

Attempting to control for practice effects by presenting different questions in the pre-and 

post-scenario exposure questions also had an unanticipated impact on reported efficacy 

perceptions after exposure to both scenarios. Whilst unavoidable due to the nature of the 

study, different methodological approaches could be taken in future research to control for 

practice effects. For example, future research could provide distal and proximal scenarios to 

different samples (as opposed to each participant seeing both scenarios) and compare results 

between groups to further identify differences between groups. 

8.6 Concluding Remarks 

Discussions about environmental events and encouraging mitigation behaviour often focus on 

the distant nature of such events and how that hinders mitigation behaviour to prevent them. 

There has been little critical analysis of psychological distance and its effects in the broad 

environmental context. The current study addressed the literature gap regarding the use of 

CLT, particularly in the water security context. The study demonstrated that when 

information was presented about a local and recurring water-related event in the future, CLT 

predictions do not hold regarding decision-making. Whilst the relationship between threat 

and behaviour is still not straightforward, it could be said that communicating distant, 

widespread water security threats, focused on spatial, temporal, and hypothetical message 

elements, is argued to result in a greater impact on cognitive process, in terms of attending, 

perceiving and responding to environmental events.  
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Chapter 9: General Discussion  

9.1 General Overview 

This project was developed in response to the increasing threat to water security in Australia, 

coupled with the lack of literature examining effective communication strategies to promote 

water conservation behaviour. Additionally, this project was also developed due to the 

minimal research using a theoretical approach to measure and evaluate engagement in water 

conservation behaviour in the water security context. Given that water management is often 

considered a technical challenge met by engineers, among others (Pearce et al., 2013), 

managing water through changing and addressing individual perception and behaviour is 

often less considered (Dolnicar & Hurlimann, 2010; Kneebone et al., 2020; Landon et al., 

2016; Murti et al., 2016). Over two studies, the current research investigated how individuals 

used water, perceived a water-related threat and how their perception may have influenced 

decision-making to inform, address, and build upon the literature in the relevant contexts.  

It is important to note that the interpretation and explanation of the findings for each 

study and reference to the literature have been covered in previous discussion sections. As 

such, the following discussion focuses on providing a broader integrative description of the 

project’s findings as a whole. The discussion will attempt to extend and integrate the study 

findings with the relevant theories, threat perception in the water security context and social 

marketing literature identified in previous chapters.  

9.1.1 The EPPM in the Environmental Context 

Of interest to Study 1a of this thesis was the EPPM’s ability to predict water conservation 

behaviour when individuals were subjected to a ‘real’ and naturally occurring environmental 

threat - water insecurity (specifically drought), in the Townsville region. The findings of 

Study 1a demonstrated the application of the EPPM in the environmental context, specifically 

in predicting water conservation behaviour in response to drought in the North Queensland 
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region of Townsville. The results of Study 1a indicated that the EPPM variables of threat, 

self-efficacy, and response-efficacy could explain significant variability in water conservation 

behaviour over and above demographic variables. Although insightful, there was a large 

portion of unexplained variance in predicting water conservation behaviour for the sample. 

Previous research indicated that factors such as individual differences (Gore & Bracken, 

2005; Peters et al., 2013; Xue et al., 2016) might make predicting environmental behaviour 

challenging. For this reason, it was suggested that individual cognitive differences might 

assist in explaining the large variability between threat and efficacy perceptions in the sample 

and thus the unexplained variance in the model. 

9.1.2 Audience Segmentation 

Study 1b further contributed to the literature regarding the use of the EPPM in the water 

security context by successfully demonstrating the clustering of a sample based on similar 

cognitive ratings of the EPPM variables while still holding true to the model’s original 

predictions. Following a social marketing approach, the sample was segmented into three 

clusters based on common standings on levels of the EPPM variables: threat, self-efficacy, 

and response-efficacy. Each group's reported water conservation behaviour differed 

significantly and was in line with the model’s behavioural predictions. For example, those in 

the proactive cluster, who had the highest threat and efficacy perceptions, also showed the 

greatest amount of behaviour. In contrast, those in the fearful externaliser cluster, who had 

heightened threat with minimal efficacy, showed the lowest amount of behaviours. These 

results provide more support for the model’s use in this novel context. More specifically, it 

was found that the cluster with moderate levels of perceived threat and the highest level of 

perceived efficacy also engaged in the most water-conservation behaviour.   

The findings of Study 1b highlighted the variability in cognitions and perceptions of a 

water security threat in a large sample through the exploration of each cluster's differing 
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perceptions and demographic characteristics. These characteristics were examined to 

determine which variables could be used to inform communications regarding water security 

issues. Clusters were given labels that referred to their overall, unique characteristics and 

EPPM variable levels. The groups were termed the “Unconcerned”, “Fearful externalisers”, 

and “Proactive” clusters. Recommendations for communications were then given based on 

each cluster’s high or low standings on EPPM variables and unique demographic 

characteristics.   

Even though the diversity of the Townsville sample was further explored, there was 

still a large proportion of unexplained variance in water-conservation behaviour. Whilst the 

study provided many relevant recommendations for communicating a water-related threat to 

this sample to encourage behaviour, such communication of uncertain environmental events 

may be improved by further understanding how this uncertainty and on the contrary, previous 

experience, influences environmental-related decisions. This was further investigated in 

Study 2.  

9.1.3 Psychological Distance and CLT 

Unfortunately, the message recommendations suggested in Study 1 could not be implemented 

in the community due to the sudden (but welcomed) end of the drought period. Thus, Study 2 

was based on the unique and under-researched nature of individual water security threat 

perceptions and the large variability in these perceptions, as evidenced in Study 1. Based on 

the first study's results, the argument was raised that individual perceptions of water security 

threats were not explained exclusively using the EPPM. With threat perceptions hypothesised 

to impact behaviour directly, having such a large variability within a sample makes it 

challenging to construct risk messages to encourage behaviour effectively. Therefore, Study 2 

aimed to further explore the complicated nature of individual threat perceptions in the water 

security context.  
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After reviewing the literature examining the EPPM in the environmental context, 

there were noteworthy inconsistencies in the results of the studies using this model (e.g., Hart 

& Feldman, 2014; Perrault & Clark, 2018; Xue et al., 2016). The variation in results was 

hypothesised to be, at least partly, due to the context (environmental) in which the model was 

applied and how the model was examined (i.e., manipulated events or not). Study 2 was also 

based on the premise that individuals find it extremely difficult to comprehend and 

understand threats that are, at times, perceived as invisible, gradual, long-term and in the 

future (Gifford, 2011). Hence, Study 2 applied an experimental design to manipulate the 

perceived distance of water-related events (close in proximity (proximal) and far in proximity 

(distal)) to mimic communications of real-life environmental threat scenarios. Study 2 was 

based on the idea that understanding individual perceptions of environmental events in all 

contexts (i.e., current or not) will provide further information for effective communication 

strategies.  

Study 2 manipulated the perceived psychological distance of water-related events 

using the CLT factors of psychological distance (Trope & Liberman, 2010). Previous 

research suggested that threat perceptions would be influenced by psychological distance, 

particularly that a close/proximal event would result in higher individual concerns and, 

therefore, the individual would be more receptive to it compared to a far/distal event 

(Scannell & Gifford, 2013; Spence, Poortinga, & Pidgeon, 2011). In contrast, the results of 

Study 2 indicated that individual threat perceptions were higher after exposure to the distal 

scenario. The results of Study 2 also indicated that previous perceived experience of a water 

security threat appears to increase threat perceptions of the sample. Having experienced a 

threat would make one perceive to be more susceptible, as it has happened before and is 

almost certain to occur again within the region (Spence, Poortinga, & Pidgeon, 2011; 

Zaalberg et al., 2009). 
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The effect of psychological distance on decision-making was also examined in this 

Study. As proposed by CLT (Trope & Liberman, 2010) and outlined in chapter 8, individuals 

were predicted to choose the behaviour aligned with the why line of thinking when exposed 

to the distal scenario (exhibiting abstract thinking) and the how line of thinking when exposed 

to the proximal scenario (exhibiting concrete thinking). However, it was evident in Study 2’s 

results that the how line of thinking was engaged when considering water-related decisions, 

regardless of scenario distance. In Study 2, it was also found that each of the CLT statements 

had different levels of importance for decision-making for the sample after each scenario 

exposure. Whilst it is established that psychological distance plays a role in decision making, 

the mechanisms of psychological distance (i.e., social, hypothetical, temporal and spatial 

distances) may impact decision-making in different ways, particularly in the water security 

context where perceptions are variable. 

Overall, Study 2 addressed the literature gap regarding the minimal use of CLT in the 

environmental context. The research also demonstrated that CLT predictions may not hold 

true when environmental events are distant. However, this result may be unique to the water 

security context, given its complex nature and the sample's location. These findings provide 

further information for constructing communications in the water security context and more 

information in the study of threat perceptions in this area, which are further discussed below. 

9.2 Practical Implications of Results 

There is an increasing challenge to manage water security during both drought and flooding 

events in light of the growing concern of climate change in Australia, expanding populations, 

and increasing agricultural and industrial activities (Gleick, 2012). Thus, developing strategic 

communication methods to encourage further water conservation, sustainability practices and 

to assist with the preparation for flooding events (and not only to increase attention) in the 

current circumstances is crucial. Water-saving campaigns are usually temporarily established 
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in response to the onset of water security threats, such as drought, in desperation to avert or 

delay water restrictions, prevent monetary increases on water usage, or curb water usage in 

the short term (Syme et al., 2000). Additionally, campaigns are unlikely to educate 

communities about flooding and the impact this event might have on a region’s water 

security. However, it appears that sustained water-saving campaigns need to be implemented 

long-term to maintain the conservative philosophy surrounding water, particularly in at-risk 

communities like Townsville, and also during heavy rainfall periods. In addition, messages 

about flooding are also suggested to be introduced in at-risk areas. 

Given the economic pressure of significant systematic/technical changes to manage 

water (e.g., dam projects or desalination plants), changing human behaviour or perception 

may be a more cost-effective strategy for managing water security in Australia. Based on the 

combination of behaviour change models, such as the EPPM (Witte, 1992) and social 

marketing strategies (Hine et al., 2014) examined and applied in the current thesis, the current 

research has several recommendations for the EPPM's continued use and application in the 

novel context of water security.  

First, messages should perhaps be created with a targeted focus on the EPPM 

variables of threat, self-efficacy, and response-efficacy. In Study 1a, it was found threat and 

efficacy were predictive of water conservation behaviour. Therefore, increasing these 

perceptions in populations to encourage behaviour would be recommended. Keeping the 

inverted-U theory of fear in mind, this approach would need to be applied with caution, so as 

not to fall into the outdated assumption that more fear leads to behaviour, like traditional fear 

appeal applications such as those developed for the health context, and created largely to 

induce fear in their intended audiences (Lewis, Watson, & Tay, 2007; Rigby et al., 1989; 

Shanahan et al., 2000; Tay & Watson, 2002). In addition, response-efficacy appeared to be 

the highest unique predictor for behaviour in this context. Thus, a substantial focus on 
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communicating behavioural strategies directly affecting the event in question is highly 

encouraged to produce potential behaviour change.  

Next, using the variables within the EPPM to explain the variability in water 

conservation behaviour by clustering like-minded individuals is recommended. Put simply, 

using tailored messages to target specific people (e.g., those most at risk of flooding events or 

those non-compliant with water restrictions). There was no known use in previous literature 

of the EPPM as a framework for segmenting populations into meaningful groups in the water 

security context, with only one known and explicit application in the health literature (Campo 

et al., 2012). The clusters described in Study 1b demonstrate that individuals’ perceptions and 

cognitions toward an environmental threat impact environmental behaviour, specifically 

water conservation behaviour. Based on previous research (e.g., Cho and Salmon (2006)) and 

also current findings, it was shown that populations are not homogenous in terms of their 

opinion, beliefs, or behaviour about an issue, therefore showing the diversity amongst 

populations at risk. Creating smaller, more homogenous groups in at-risk communities based 

on their common threat and efficacy perceptions may be useful in predicting behaviour based 

on the hypothesis generated by EPPM.  

Whilst the ‘creation’ of such groups, practically, is challenging, perhaps the simpler 

recommendation in this instance is to consider the sub-groups within a population to step 

away from the traditional ‘one size fits all’ method of communication. It is reasonable to 

assume that individuals' views, beliefs, perceptions, attitudes, and behaviour change over 

time, particularly in the environmental context. Whilst no group of individuals will ever have 

the same opinion or perceptions of an issue, communication needs to reflect that truth and 

thus be tailored to the differing cognitions present in a population. Thus a ‘one size fits all’ 

approach to communication in the water security context, whereby one message is created 

and is thought to be equally effective to an entire population, may be ineffective in 
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encouraging water conservation behaviour or preparing people for a flood event. This same 

recommendation was made by Manning et al. (2013), who evaluated a prior water-saving 

initiative in the Townsville region years preceding Study 1. This thesis supports using a 

social marketing approach in this context by evidencing that individuals exhibiting different 

perceptions are likely to engage in differing levels of behaviour. The approach of creating 

multiple messages targeted at different sub-groups of a population addresses the demographic 

(e.g., age and location) and the psychological challenges (e.g., beliefs and attitudes) unique to 

the environmental context and the population experiencing an environmental threat. A 

detailed example of this is below. 

To extend the point of segmenting populations, implementing messages to such 

populations is also of focus. Offering a theoretical and empirical understanding of behaviour 

in this context allows interventions to be constructed to encourage such behaviours. The 

measurement of differences between similar groups of individuals and the characteristics of 

groups themselves not only on the EPPM variables but also on demographic variables, 

optimises intervention design by determining which interventions may positively impact 

certain people. Constructing risk messages based on these principles or measuring such 

concepts in times of water security threats (both droughts and floods) could help predict 

behaviour and change it, such as explicitly recommended in the research by Dean et al. 

(2016). In this research, the authors suggested targeting specific social groups or settings to 

increase engagement in water-saving strategies (Dean et al., 2016). Furthermore, this same 

recommendation was also explicitly made in the Townsville context in the research on water-

saving initiatives conducted by Manning et al. (2013). Broadly, targeting community 

members who have low efficacy perceptions with suggestions on how to save water in their 

homes further or those with low threat perceptions with communication around why not 

conserving water could have lasting adverse effects are some suggestions for implementing 
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such an approach. Specifically, for the Townsville community, a focus could also be on the 

demographic factors that make up the clusters. For example, cluster 2 was older and 

comprised mostly of longer-term residents who were likely to own a home. Thus, 

communication tailored to these characteristics would be recommended to target this group of 

individuals specifically. This cluster may be more receptive to letterbox drops that suggest 

engagement in behaviours that are focused on the lawn or garden. 

Furthermore and specifically considering CLT, the psychological distance of 

environmental events may encourage individuals to think such events are less likely to 

happen in the future and thus inhibit concern and importance, discount risks and reduce 

performance mitigation behaviour (Scannell & Gifford, 2013; Spence, Poortinga, & Pidgeon, 

2011). Uncertainty is an inherent dimension of environmental communication, given the 

psychological distance of such events. Therefore, using and understanding CLT factors in 

risk messages (predominately the theory’s temporal, spatial and hypothetical factors) could 

also help to construct more effective risk communications. More specifically, temporal and 

spatial statements are recommended for use in proximal environmental threat messages, with 

the inclusion of hypothetical statements in distal environmental threat messages.  

For the Townsville community specifically, where distal messages were found to be 

more influential on threat perceptions than proximal messages, communications focusing on 

the timing of annual rainfall (temporal), the uniqueness of the community in terms of its 

weather patterns or extent of the event (spatial) and indicating the likelihood of further dry 

periods (hypothetical) may be most effective. Framing messages around the components or 

factors that individuals find important and influential in their decision-making may increase 

threat perceptions and, therefore, behaviour. Practically, knowing this information could also 

best prepare individuals for water events, like floods and droughts. Understanding ways to 

encourage behaviour by constructing more effective risk communications is essential for 
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society and the environment. For instance, state and local governments could employ such 

methods to curb water usage or increase awareness of the impact of flooding on freshwater 

resources in at-risk towns or communities by appealing to multiple or differing cognitive 

perceptions. This approach would be cost-effective in that its greater, targeted appeal would 

result in more mitigation behaviour and, potentially save the community’s water supply in the 

long-term. Although framing messages around core values is not a new concept, 

acknowledging that these core values may influence threat perceptions directly is predicted to 

influence behaviour in this context.  

Combining the findings of Study 1 and 2 would be most effective overall. This could 

mean tailoring targeted messages to at-risk or non-compliant groups using components of the 

EPPM and the relevant CLT factors. For example, for the Townsville community, 

specifically for cluster 1, who are comprised of younger individuals that are short-term 

residents of Townsville who were unlikely to own a home, this may be altering temporal, 

social and hypothetical characteristics in a distal communication that focuses on younger, 

shorter-term residents, via social media with a focus on indoor everyday water-saving 

initiatives easily adopted by renters. This message may include information such as: 



204 

The research by Dolnicar and Hurlimann (2009) emphasised the diversity of individuals with 

regard to water supply context and previous experience. This research further highlights this 

premise, given previous exposure to such events also appears to play a role in increased threat 

perceptions. To address this, the timing of such strategies may also need to be considered. For 

example, immediately after exposure to a water security threat, individuals may have 

unusually high threat perceptions regarding large-scale traumatic events or have a small 

threat perception if they easily coped with the event. Regardless, in the Townsville context, 

distant events appear to produce higher threat perceptions, so it is recommended to provide 

timely information for residents conveying distant threat information, that will likely increase 

threat perceptions. For example, providing information as the annual rainfall begins about the 

Given previous instances of drought in the region, and the dry-tropical climate Townsville 

is subjected to, it is likely that Townsville will experience another drought period in the 

future (hypothetical CLT element to increase threat). It is predicted this event will occur in 

the winter season (temporal CLT element to increase threat) when our Dam capacity is of 

most concern. This dry spell will have long-lasting effects, such as extended periods of 

water restrictions for the entire Townsville community and the surrounding agricultural 

regions (spatial CLT element and presents a threat to broader environment to increase 

threat). To avoid a drought in the future, here are some simple, everyday behaviours you 

can do around the home that can have a real-impact on that amount of water we use in our 

community: 

- Shower for no longer than four minutes. 

- Turn off the tap while brushing your teeth. 

- Use a bucket to wash your vehicle (everyday, renter friendly behaviour to 

increase efficacy). 
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upcoming dry phase of weather, or about the risk of floods when the annual rainfall event 

begins,would be best to prepare individuals for such events, as shown in Figure 13. Within 

Australia as a whole, the same approach could be taken, however, it may instead be based on 

weather seasons or during well-established weather periods (e.g., the Eastern coastline of 

Queensland has an annual cyclone or rainfall season running from November to April). This 

approach is hypothesised to result in more behavioural uptake within a community. 

Therefore, using the segmentation approach, coupled with the recommended CLT distance 

statements, considering previous experience or water supply context, as well as suggestions 

to release targeted communications at certain time periods, would likely encourage water 

conservation behaviour or assist people in preparing for a flood event. 

Figure 13 

Example of Timing of Communication for Townsville Community 

9.3 Theoretical Implications of Results 

The EPPM developed by Witte (1992), was initially established for use in the health context 

in response to health risk messages and to make specific predictions about an individual’s 

response to a health message, depending on the interaction between an individual’s threat and 

efficacy perceptions. The EPPM has assisted in predicting health behaviour in previous 

studies (e.g., Gore & Bracken, 2005; Hatchell et al., 2013; McKay et al., 2004); however, the 

model had not been investigated to any great extent in the environmental context for current 

threats that are not hypothetical, and on specific and localised environmental threats as 

opposed to broad issues such as climate change (Li, 2014; Perrault & Clark, 2018; Xue et al., 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Wet season Wet season

Distal message implemented 

about upcoming dry period 
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2016). While the model itself has not been used in this space, the major components of the 

theory, threat and efficacy, have been explicitly used in the water security context with 

demonstrated success in predicting behaviour and attitudes (e.g., Dolnicar & Hurlimann, 

2009; Fielding et al., 2012; Mankad et al., 2013; Walton & Hume, 2011). Study 1 highlighted 

the success of the variables’ ability to predict water conservation behaviour, adding to the 

literature using the model in an environmental context. 

 Furthermore, the current study demonstrates the use of the EPPM after exposure to a 

real-world environmental threat (i.e., drought), rather than a threat manipulated or fabricated 

in a message. The recommendation of using the model to predict behaviour in a naturalistic 

setting was made by Witte and Allen (2000) and thus attempted in Study 1 of this study. 

Compared to risk messages in the health context, this water security event examined in this 

study was happening in real-time for participants instead of being fabricated in a message. In 

Study 1, behaviour was also measured (as accurately as possible, given it was self-reported), 

and efficacy information was given to participants by the local government in the form of 

water restriction information provided to the community. This study not only raised questions 

regarding the model’s use and transformation from theory to practice but shows evidence for 

its proposed theoretical relationships and robustness outside of the health context.  

The original prediction of the model by its developers, also suggests an additive inter-

relationship of variables, with threat perceptions being the first appraisal process, followed by 

efficacy (Witte, 1994). There is considerable debate in the literature regarding whether threat 

and efficacy have an additive or a multiplicative relationship (e.g.,  Popova, 2012; Witte & 

Allen, 2000). It seems that individual exposure to manipulated health threats (i.e., the model’s 

original purpose, for example, the research conducted by Hatchell et al. (2013) and McKay et 

al. (2004)) and groups exposed to real environmental threats (e.g., the sample from Study 1), 

are likely to fit the model’s original predictions. This was evidenced by no statistically 
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significant relationship between threat and efficacy, but such variables still being predictive 

of behaviour. Additionally, after clustering and thus differing levels of threat and efficacy, it 

appears that these variables were still indicative of behaviour, as the EPPM predicts. The 

current research highlighted how individuals decide or behave in response to naturally 

occurring threats and appears to demonstrate that the hypotheses predicted by the EPPM hold 

true in both instances. As stated in the meta-analysis conducted by Witte and Allen (2000), 

whether the variable relationship is additive or multiplicative, the inclusion of both variables 

may still result in behaviour predictions, with this research further evidence for this 

statement. Thus, this research provides further support for the additive nature of the threat 

and efficacy relationship as originally proposed in the EPPM. This suggests that, in the water 

security context, feelings of efficacy are not reliant on threat perceptions to predict behaviour, 

but both factors contribute differently to behavioural prediction.  

Additionally, in the water security context, and in response to real-world 

environmental events, the EPPM’s appraisal process appears to work in the way the model 

suggests. This being that if a threat is perceived, the individual will be motivated to engage in 

the second appraisal process (self-efficacy). If there is no or minimal perceived self-efficacy, 

individuals will engage in a fear control response (e.g., message denial, avoidance). 

Alternatively, suppose efficacy is evoked and the behaviour suggested is considered effective 

in terms of mitigating the perceived threat, an individual is hypothesised to engage in a 

danger control response (e.g., engage in the appropriate type of action to avert the threatening 

event) (Witte, 1992). In the current research, specifically Study 1, this is evidenced by threat 

being perceived by all clusters and higher efficacy ratings indicating more reported water 

conservation behaviours (as shown by cluster 3).  

Furthermore, it seems that the inverted-U theory of fear may also play a role in the 

water security context. For example, cluster 2 had the highest ratings of threat perceptions 
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compared to other clusters but low efficacy ratings (the lowest reported self-efficacy 

compared to other clusters). Cluster 3 had lower threat perceptions than cluster 2 but higher 

efficacy perceptions. Additionally, cluster 3 reported more conservation behaviour, compared 

to cluster 2. It may be, as Janis and Feshbach suggested (1953, 1967), while fear arousal is 

necessary to motivate an individual to perform the required action, too much fear is predicted 

to lead to maladaptive outcomes. In this case, inadequate efficacy perceptions, coupled with a 

high-threat perception has appeared to result in less reported water conservation behaviour 

for cluster 2 in this sample, compared to cluster 3. This premise and the results of the 

research emphasise the importance of not presenting too much threat information, as 

suggested by the inverted-U theory of fear hypothesis (Janis, 1967; Janis & Feshbach, 1953) 

and including extensive efficacy information when considering the predictions of the EPPM 

(Witte, 1992). These considerations present further evidence for the use of the EPPM in 

conjunction with the inverted-U theory in the water-security and larger environmental 

context, given it can assist in explaining both response pathways, arguably necessary in 

communication and behaviour change research. Whilst the EPPM was developed based on 

the workings of Janis and Feshbach (1953) and maladaptive responses (i.e., fear responses), 

the current research brings the inclusion and examination of fear into primary focus in this 

context. 

The last theoretical implication concerns  CLT. CLT and its components (temporal, 

spatial, hypothetical, and social psychological distances) have had minimal application in the 

environmental context and even less so in the water security context. This theoretical basis 

has been commonly used to explore individual behaviour and decision-making in mundane, 

ordinary and unthreatening events (e.g., Fujita et al., 2006; Liviatan et al., 2008; Nussbaum et 

al., 2003; Wakslak et al., 2006). The results from Study 2 indicate there is still much left to be 

explored regarding the use of CLT in the environmental context and on real-world events. 
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Findings indicate that the psychological distance components (i.e., spatial, temporal, social 

and hypothetical distances) may provide a more concrete basis to form risk messages in the 

water security context. Specifically, when psychological distance is changed, certain CLT 

components are more influential or important in terms of decision-making. Thus, the current 

research demonstrates that one’s construal level influences threat appraisals of environmental 

events.  

Integrating CLT into threat assessment in the water-security context allows for a new 

approach to exploring how individual construals of a water-security event can potentially 

influence their behaviour. However, the model did not predict threat perceptions after 

exposure to the proximal events, as it hypothesises. Environmental events are inherently 

considered psychologically distant, on all accounts, given their unpredictability, 

uncontrollability, unknown effect and impact (Lorenzoni & Pidgeon, 2006). Previous 

research has also indicated that environmental events are perceived as psychologically distant 

by most (e.g., Milfont, 2010). For these reasons, individuals may perceive abstract 

information as more concerning compared to more concrete and detailed information. 

Additionally, the assumptions of CLT around decision-making were also not supported in 

this study, with participants more likely to select the how line of thinking regardless of the 

perceived distance of a threat. While this finding could be explained through the unique 

experiences of the sample and context in which the study was held, the underlying 

mechanisms of this model may not be appropriate to apply in the water security context. As 

this is one of the first studies to the author’s knowledge to examine CLT within the water 

security space, further investigation of this model is recommended.   

9.4 Limitations 

At the conclusion of Study 1b, message recommendations were made with the intention of 

distributing these to the community to encourage further water conservation behaviour. 
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However, as suggested throughout this thesis, weather is often unpredictable. The monsoonal 

rainfall that occurred immediately after the end of Study 1 data collection inhibited the 

implementation of tailored messages to the community, limiting the ability of this thesis to 

directly test the effectiveness of such messages. Instead, this thesis resulted in a more in-

depth analysis of threat perceptions to water-related events in general. Future research 

endeavours to explore the distribution and effect of these tailored messages, the original 

intention of the current research, and is discussed below. 

The weather events in the Townsville region that occurred during the study period 

may also not reflect ‘normal’ weather events in Australia, or indeed Townsville at the time, 

given the unprecedented nature of these events in such a short time period. As such, 

generalising results to other communities or towns may be difficult because of the events 

themselves and the town's regional location. However, with the increasing occurrence of 

water-based natural disasters across Australia, it may be that other regions experience 

extreme weather events similar to those experienced by the current sample. Other larger cities 

or smaller towns that have a considerable reliance on water for agricultural purposes, that 

have different local and state government rules and laws, alternate community values and 

morals, or perhaps who use water mainly for business purposes, may not relate to the current 

study's findings. As such, considerations should be made when applying or replicating these 

methods described in the above studies elsewhere.  

Next, the current research was interested in providing recommendations for 

developing more effective communication strategies for threat information. However, whilst 

media quality and quantity were measured in Study 1, media exposure (in terms of source) 

and trust in media source were not measured. These factors may positively or negatively 

contribute to one’s perceptions of efficacy and threat and, thus, behaviour and also provide 

more information about what sort of communications has been viewed by participants and 
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whether communications may actually be effective in changing behaviour. Previous research 

has indicated the importance of establishing trust between media sources and the general 

public in crisis situations and the effect this may have on behavioural uptake (e.g., Du et al., 

2017; Mehta et al., 2017). Additionally, media exposure could be variable and dependent on 

access, need, age, interest, and time and, therefore, may have provided further information in 

the cluster analysis in Study 1b. Given the premise was to inform communication in this 

context, future research could measure how much media and information exposure an 

individual has by type, whether social media, television, mail, or newspaper and the trust 

individuals hold in different media sources. 

Last, with all behavioural research, another limitation is the nature of self-reporting 

behaviour and the timeframe in which an individual’s behaviour is recorded (i.e., during a 

drought period with fines in place for non-compliance). The water issue within the 

Townsville region could be considered a sensitive topic, with local government enforced 

restrictions that resulted in monetary penalties for non-compliance. As a result, it would be 

reasonable to assume that participants in Study 1 may have had biased reporting for their 

behaviours. Although every effort was made to obtain more objective water conservation 

behaviour measures, a laboratory setting for this study would not have been appropriate. An 

observation-based investigation may have gathered more accurate data however, this would 

also be considered impractical. As the issue is politically sensitive, it could also be assumed 

that certain community groups or individuals may have responded to push an ‘agenda’. A 

large and diverse community sample was recruited to counteract this effect in both studies.  

9.5 Future Research 

The current research suggests that the variables of threat and efficacy are useful in predicting 

water conservation behaviour. As the environmental threat of drought was happening in real-

time, no manipulation of such variables needed to occur in Study 1. Therefore, future 
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research could construct and then test the actual messages formulated as an outcome of Study 

1. This could not be conducted as part of this study because the threat of drought or water 

insecurity diminished within days (due to a significant monsoon that affected the region). 

Additionally, given previous literature using the EPPM (and also other health models) rarely 

measure actual behaviour change (Peters et al., 2013), future research would endeavour to 

present tailored messages to a community experiencing a real threat to their water supply, and 

measure behaviour change using a pre-post experimental design to enable a more accurate 

application of the model in the water security context.  

The rationale for this future research mentioned above is not only based in theory but 

also may be imperative to the water security issues Australia is experiencing (Beeson, 2020; 

Brears, 2017; Gregory & Hall, 2011). Research into facilitating factors or barriers to water 

conservation behaviour is essential for at-risk communities throughout Australia. For 

example, areas such as Townsville are in the dry tropics of Australia and are subject to highly 

variable yearly rainfall periods. If this annual rainfall does not occur for several years, this 

community is highly likely to be drought declared. As a result of this research, it is suggested 

that information could be used to construct and implement behaviour change strategies within 

the community before the risk of drought becomes disastrous. For example, targeted 

communications to encourage water conservation behaviour to groups resistant to engaging 

in conservation behaviour or who are wasteful with the resource would be recommended. If 

targeting a young population, the communication could be in the online medium and with 

older residents through a post drop or television advertising. These are just some relatively 

simple examples of many that could be employed in this context. 

Additionally, future research could also examine the ability of the EPPM and/or CLT 

variables to predict other environmental behaviours as they naturally occur. Literature has 

used the EPPM to develop ‘staged’ environmental threats and has seen an effect in terms of 
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the variables’ abilities to predict behaviour (e.g., Perrault and Clark (2018)); however, 

understanding how individuals respond in real-time to real threats provides crucial 

information to manage such threats in the future. For example, implementing such research in 

communities that commonly experience cyclonic events, to develop communications to 

prepare residents for the following cyclone season, whether that be to engage in behaviour 

prior to the event, or behaviours after to effectively cope with damage and loss. In addition, 

having a control group who are not experiencing a threatening event to compare with those 

experiencing a real-life event would be helpful to test the true boundaries of the models and 

the suggested relationships between variables. Additionally, future research in terms of 

CLT’s utility in the environmental context, in general, is also recommended and has been 

discussed above. 

Future research is also recommended to further examine the influence of previous 

experience. There are mixed results in terms of the effect previous experience has on 

behaviour, intentions and perceptions (Demuth et al., 2016; Deng et al., 2017; Haney, 2021; 

Spence, Poortinga, Butler, et al., 2011; Zaalberg et al., 2009) with Study 2’s results further 

adding to the mixed findings. In terms of previous experience of environmental events, a 

more in-depth examination may be required to truly understand whether event context, event 

type, or coping strategies may have influenced participant threat perceptions in the current 

study. Such research would generate a greater understanding of individual perceptions of, and 

responses to, water-related events in Australia. 

The research has produced some interesting questions about measuring threat 

perceptions in the context of water security. In addition to being perceived as a necessity to 

survive, it has been argued throughout this thesis that water is perceived differently 

depending on individual location in terms of climate, societal norms/rules, and government 

regulations. This is evidenced in the findings of Study 1. Furthermore, environmental threat 
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measurements do not consider the natural element of threat these events may carry due to 

their large-scale impact and unpredictability. In terms of research, a general threat perception 

scale may be argued to not effectively capture an individual’s perception of water when 

threatened. Thus, there may be scope for a more refined threat measure to fit the 

environmental context. Therefore, these considerations (large-scale impact, and 

unpredictability) should be made when measuring such constructs in the future with current 

measures, and perhaps constructing a threat scale for specific use in this context is necessary.  

In addition to threat measures in the environmental context, collective efficacy should 

also be considered. As stated throughout this thesis, environmental events cannot be solved 

on the virtue of a single action, a collective action is necessary to see meaningful change 

(Grunig, 1976). Therefore, in terms of research, a general efficacy perception scale may not 

effectively capture an individual’s perception of water and mitigation actions given this 

consideration. Thus, there may be scope for a more refined efficacy measure to fit the 

environmental context, and collective efficacy should be considered when measuring such 

constructs in the future. 

Last, further research into the concept of water security itself and whether an 

individual perceives local issues are part of a greater, broader water security issue within 

Australia would also be recommended. This consideration was explored by Deng et al. 

(2017), and it was found that abstract perceptions of climate change do not directly influence 

water-saving behaviours in response to more concrete events like drought. Additionally, the 

results in Study 1 also evidenced no relationship between general environmental attitudes and 

threat and efficacy perceptions of a localised threat. Furthermore, earlier in the thesis it was 

also shown that there is a clear discrepancy within the literature regarding what urban water 

security means and how it can be achieved (e.g., Brears (2017), Gerlak et al. (2018) and 

Allan et al. (2021)). In the context of the current thesis, the drought in the region may not 
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have been perceived as a threat to individual water security by participants in Study 2, but 

perhaps as a minor or short-term inconvenience that would be over once the annual rainfall 

occurred. Therefore, further investigation into what individuals perceive as events that do 

affect their water security and what it means to be water-secure to the Australian population 

may provide a more thorough understanding of water-security and how to mitigate water-

insecurity in Australia. Furthermore, conducting such research in areas that may commonly 

experience such events (and cope) or in areas that experience these events less frequently 

would provide further information regarding the influence of contextual factors on these 

perceptions and water-related behaviours. 

9.6 Concluding Remarks 

The goal of achieving water security in Australia is to secure a finite natural resource that 

could be recyclable and meet consumer demands in a highly regulated market where price, 

quality, and environmental considerations are arguably as important as each other (Pearce, 

Dessai, and Bar 2013). To manage water security threats and secure water for the country, the 

liability is passed from water companies and government bodies to the consumer or user to 

curb their water usage for the betterment of themselves and the community, country and 

environment as a whole. Unfortunately, this reality has resulted in viewing the consumer as 

uncontrollable or at fault when such behaviours are not adhered to (Pearce, Dessai, and Bar 

2013). This bottom-up approach to water security management is a harsh reality for Australia 

and one which this thesis has attempted to understand. As the threat of climate change 

increases and events such as drought or water insecurity become increasingly prominent for 

our communities, communicating individual values and localised issues will become more 

critical. Experiencing a greater frequency of water-related threats brings larger issues, like the 

country's water scarcity, into local and temporal focus. 
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The current project offered recommendations for environmental campaign construction 

to encourage water conservation behaviour in the face of continued environmental stress. The 

variables of self-efficacy, response-efficacy and threat were found to be useful in predicting 

water conservation behaviour and clustering individuals. Clustering allowed the construction 

of more homogenous, manageable samples to enable tailored message production, with the 

inter-relationship between threat and efficacy variables similar to those seen in the health 

context. Additionally, altering the psychological distance of events holds promise regarding 

distant threats increasing threat perceptions, with hypothetical, spatial and temporal 

statements about such circumstances the most beneficial. Given the unprecedented nature of 

environmental events affecting the world, it is hoped this research can provide some valuable 

recommendations to assist in constructing threat messages and environmental campaigns to 

encourage behaviour. Additionally, it is hoped that this research can provide the basis for 

further environmental threat research and, more specifically, inform research regarding the 

complex nature of water security perceptions in the future.  
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Appendices 

11.1 Appendix A 

11.1.1 Study 1 Survey 

Investigating Townsville resident's water usage, attitudes, beliefs and behaviours 

My name is Madelyn Pardon and I am a postgraduate research student at James Cook University. I 

would like to invite you to take part in my research project investigating water conservation behaviour 

in the Townsville region. In this research, I am interested in understanding the common beliefs, 

attitudes and thoughts among the residents of Townsville and how these characteristics influence how 

people use water.  The study is also being conducted by Dr Anne Swinbourne and Dr Connar 

McShane and will contribute to my thesis for my Masters of Philosophy (Research) at James Cook 

University.  If you would like to participate in this study, you will be invited to fill out a questionnaire. 

With your consent, the questionnaire will enquire about your water usage behaviour, your perceptions 

relating to how the water restrictions have been communicated to you, as well as your concerns 

regarding the issue at present and in the future. The questionnaire should only take approximately 15 

minutes of your time to complete.   Taking part in this study is completely voluntary and you can stop 

taking part in the study at any time without explanation or prejudice. You can stop taking part in the 

survey by exiting the web page. By completing this questionnaire you are consenting to participate in 

this study.  The data from the study will be used in research publications and reports as part of my 

postgraduate research. A summary report of my findings will also be posted on community boards 

such as the 'Townsville Water Usage survey' Facebook page. Because we never ask for your name, 

your responses will be completely unidentifiable in these reports and publications.  

 Please indicate below whether you give your consent to participate in this study. Pressing ‘AGREE’ 

will take you to the beginning of the survey. Pressing ‘DO NOT AGREE’ will exit you from the survey. 
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If you have any questions about the study, please contact either Madelyn Pardon, Dr Anne 

Swinbourne or Dr Connar McShane.         

Principal Investigator: Madelyn Pardon 

College of Healthcare Sciences   

James Cook University   

Phone:    

Email: madelyn.pardon@my.jcu.edu.au   

 

Supervisors:  Dr Anne Swinbourne   

College of Healthcare Sciences   

James Cook University   

Phone:  

Email: anne.swinbourne@jcu.edu.au 

 

Dr Connar McShane 

College of Healthcare Sciences 

James Cook University 

Phone:  

Email: connar.mcshane@jcu.edu.au 

▢ AGREE  (1)  

▢ DO NOT AGREE  (2)  
Skip To: Q29 If My name is Madelyn Pardon and I am a postgraduate research student at James 

Cook University. I wo... = DO NOT AGREE 

 
Q2 Do you currently live in Townsville? 

o Yes  (1)  

o No  (2)  
Skip To: Q29 If Do you currently live in Townsville? = No  
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Q3 From the list below please indicate the Townsville suburb where your current main 
residence is located. If your location is not in the list below, please write the location in the 
comments box. 

o Aitkenvale  (1)  

o Alice River  (2)  

o Annandale  (3)  

o Belgian Gardens  (4)  

o Bluewater  (5)  

o Bushland Beach  (6)  

o Cluden  (7)  

o Condon  (8)  

o Cranbrook  (9)  

o Deeragun  (10)  

o Douglas (including University campuses)  (11)  

o Garbutt  (12)  

o Gulliver  (13)  

o Heatley  (14)  

o Hermit Park  (15)  

o Hyde Park  (16)  

o Idalia  (17)  

o Kelso  (18)  

o Kirwan  (19)  

o Magnetic Island  (20)  

o Mount Louisa  (21)  

o Mundingburra  (22)  

o Mysterton  (23)  

o North Ward  (24)  

o Oonoonba  (25)  

o Pallarenda  (26)  

o Pimlico  (27)  
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o Railway Estate  (28)  

o Rasmussen  (29)  

o Rowes Bay  (30)  

o Saunders Beach  (31)  

o South Townsville  (32)  

o Stuart  (33)  

o Thuringowa  (34)  

o Toolakea  (35)  

o Vincent  (36)  

o West End  (37)  

o Woodstock  (38)  

o Wulguru  (39)  

o Yabulu  (40)  

o Other  (41) ________________________________________________ 
 

Q4 How long have you lived in Townsville? (in years) 

Q5 What is your gender? 

o Male  (1)  

o Female  (2)  

o Other  (3)  
 

Q6 What was your age (in years) at your last birthday? 

Q7 Are you a home owner? 

o Yes  (1)  

o No  (2)  
Skip To: Q10 If Are you a home owner? = Yes 

Skip To: Q8 If Are you a home owner? = No 

Q8 Does your residence have an automatic watering system? 

o Yes  (1)  

o No  (2)  
Skip To: Q10 If Does your residence have an automatic watering system? = No 

Skip To: Q9 If Does your residence have an automatic watering system? = Yes 
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Q9 Do you have control over the automatic watering system? (i.e. are you able to switch it 
off and on?) 

o Yes  (1)  

o No  (2)  
 

Q10 How many adults currently regularly occupy the home you live in? 
 
Q11 How many children (i.e. under 18 years) currently regularly occupy the home you live 
in? 
 
The next set of questions specifically deal with the region of Townsville and 
Townsville's water supply. 
 
Q12 From the list below, what level of water restrictions are currently in place in the 
Townsville region? 

o Level 1  (1)  

o Level 2  (2)  

o Level 3  (3)  

o Level 4  (4)  
 

Q13 Please select all the items in the list below that you believe are required under the 
current water restrictions. (Tick all that apply) 

▢ No sprinkler or irrigation system  (1)  

▢ Hand-held watering only (between certain hours)  (2)  

▢ Showers for no longer than five minutes  (3)  

▢ The use of buckets, watering cans and drip irrigation systems at any time  (4)  

▢ No automatic watering systems  (5)  

▢ No dish-washing machines  (6)  

▢ The use of a broom to clean hard surfaces (not a hose)  (7)  

▢ The use of a bucket for washing animals (between certain hours)  (8)  

▢ The use of a bucket to wash or clean vehicles  (9)  

▢ Sprinklers can be used at any time  (10)  

▢ None of the above  (11)  
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Q14 Please indicate your level of agreement with the following statement:"I am more 
concerned about Townsville's water supply than I was..." 

 Strongly 
Disagree (1) Disagree (2) Neutral (3) Agree (4) Strongly 

Agree (5) 

Six months 
ago (1)  o  o  o  o  o  

One year 
ago (2)  o  o  o  o  o  

Three years 
ago (3)  o  o  o  o  o  

 

 

Q15 Please indicate how likely you think... 

 
Extremely 
unlikely 

(1) 
Unlikely (2) Neutral (3) Likely (4) Extremely 

likely (5) 

Your current efforts 
will help minimise the 
water supply problem 

(1)  
o  o  o  o  o  

The Townsville 
community's current 

efforts will help 
minimise the water 
supply problem (2)  

o  o  o  o  o  
The Townsville City 

Council's current 
efforts will help 

minimise the water 
supply problem (3)  

o  o  o  o  o  
The State 

Government's current 
efforts will help 

minimise the water 
supply problem (4)  

o  o  o  o  o  
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Q16 It has often been asked who is responsible for securing Townsville's water supply. 
Below are some options. Please indicate the level of responsibility you think each has for 
solving the current water supply issue in the Townsville region. 

 
Not at all 

responsible 
(1) 

Somewhat 
responsible 

(2) 
Neutral (3) 

Mostly 
responsible 

(4) 

Completely 
responsible 

(5) 

You (1)  o  o  o  o  o  
The general 

public of 
Townsville (2)  o  o  o  o  o  
The Townsville 
City Council (3)  o  o  o  o  o  

The State 
Government (4)  o  o  o  o  o  

 

Q17 Please indicate your level of agreement with the following statements: "Townsville is in 
drought because..." 

 
Strongly 
disagree 

(1) 
Disagree (2) Neutral (3) Agree (4) Strongly 

agree (5) 

Of human caused 
climate change (1)  o  o  o  o  o  
This is a sign of a 
permanent shift in 
weather patterns 

(2)  
o  o  o  o  o  

This is just part of 
nature's natural 

cycle (3)  o  o  o  o  o  
The people of 

Townsville waste 
water (4)  o  o  o  o  o  

Of poor planning by 
the Townsville City 

Council (e.g. 
infrastructure and 

funding) (5)  

o  o  o  o  o  
Of poor planning by 

the State 
Government (e.g. 
infrastructure and 

funding) (6)  

o  o  o  o  o  
The Townsville City 

Council wastes 
water (7)  o  o  o  o  o  
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Q18 The lack of water supply is considered to negatively impact the local region. Please 
indicate the level of negative impact you believe Townsville's current diminishing water 
supply has on each of the groups below. 

 No negative 
impact (1) 

Slight 
negative 

impact (2) 

Moderate 
negative 

impact (3) 

Great 
negative 

impact (4) 

Extreme 
negative 

impact (5) 

You 
personally (1)  o  o  o  o  o  
Your family 
and friends 

(2)  o  o  o  o  o  
The city of 
Townsville 

(3)  o  o  o  o  o  
The 

environment 
(4)  o  o  o  o  o  

 

Q19 How satisfied are you with the amount of information you have been given regarding 
water restrictions in the Townsville region? 

o Extremely dissatisfied  (1)  

o Dissatisfied  (2)  

o Neither satisfied nor dissatisfied  (3)  

o Satisfied  (4)  

o Extremely satisfied  (5)  
 

Q20 How satisfied are you with the quality of information you have been given regarding 
water restrictions in the Townsville region? 

o Extremely dissatisfied  (1)  

o Dissatisfied  (2)  

o Neither satisfied nor dissatisfied  (3)  

o Satisfied  (4)  

o Extremely satisfied  (5)  
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Q21 From which sources have you received water information about the Townsville region? 
Tick all that apply. 

▢ Television  (1)  

▢ Radio  (2)  

▢ Local paper (e.g. Townsville Bulletin)  (3)  

▢ Facebook  (4)  

▢ Twitter  (5)  

▢ Billboards  (6)  

▢ Mailbox drop (e.g. pamphlets from the Townsville City Council)  (7)  

▢ I have not received any information  (8)  

▢ Other  (9) ________________________________________________ 
 

Q22 Do you think there is room for improvement regarding the water information you 
currently receive? 

o Yes  (1)  

o No  (2)  
 

Skip To: Q25 If Do you think there is room for improvement regarding the water information you 

currently receive? = No 

 

Q22 In your own words, how could the information about the water restrictions in the 
Townsville region be improved? (Optional) 

________________________________________________________________ 
________________________________________________________________ 
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The next set of questions are in relation to how you use water in your home and how you 
feel about water-saving behaviours. 
 
Q25 Do you have a bore water system installed at your current residence? 

o Yes  (1)  

o No  (2)  
 

Q26 Have you stopped watering your yard completely as a result of the water restrictions? 

o Yes  (1)  

o No  (2)  
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Q27 In the past year, have the water restrictions caused you to...   

 Never 
(1) 

Almost 
never 

(2) 

Sometimes 
(3) 

Almost 
always 

(4) 

Always 
(5) 

Not 
applicable 

(6) 

Shorten your shower 
time? (1)  o  o  o  o  o  o  

Continue to water your 
lawn using sprinklers 
or irrigation systems? 

(2)  
o  o  o  o  o  o  

Encourage your family 
and friends to use less 

water? (3)  o  o  o  o  o  o  
Install the latest water 

saving devices or 
fittings (e.g. hoses 

and/or shower 
fittings)? (4)  

o  o  o  o  o  o  
Check taps for leaks? 

(5)  o  o  o  o  o  o  
Use a broom instead 

of a hose to clean 
hard surfaces? (6)  o  o  o  o  o  o  

Water the lawn and/or 
garden only in the 
Council's allocated 

times? (7)  
o  o  o  o  o  o  

Use a bucket to wash 
the car instead of the 

hose? (8)  o  o  o  o  o  o  
Stop using sprinkler 

and irrigation 
systems? (9)  o  o  o  o  o  o  

Plant drought resistant 
plants/turf? (10)  o  o  o  o  o  o  

Educate someone on 
water-saving 

behaviour or on the 
current water 

restrictions? (11)  

o  o  o  o  o  o  
Join a local water-
saving group? (12)  o  o  o  o  o  o  

Support a government 
body, industry body or o  o  o  o  o  o  



251 

 

Q28 Please indicate your level of agreement with the following statements below regarding 
water-saving behaviour. 

local business 
because of their 

water-saving 
solutions? (13)  

Wash the car using a 
hose? (14)  o  o  o  o  o  o  

Turn the tap off while 
brushing your teeth? 

(15)  o  o  o  o  o  o  
Continue to water 

outside the allocated 
time-slots? (16)  o  o  o  o  o  o  

Use a hose to clean 
hard surfaces? (17)  o  o  o  o  o  o  

Report a neighbour for 
watering their lawn 

outside the restriction 
times? (18)  

o  o  o  o  o  o  

 
Strongly 
disagree 

(1) 

Disagree 
(2) 

Neutral 
(3) Agree (4) Strongly 

agree (5) 

I do not have enough time 
to engage in water-saving 

behaviour (1)  o  o  o  o  o  
I do not have confidence in 

my ability or capacity to 
engage in water-saving 

behaviour (2)  
o  o  o  o  o  

I do not think water-saving 
behaviour is important (3)  o  o  o  o  o  
I do not think my water-

saving will make a 
substantial positive 
difference for me 

personally (4)  

o  o  o  o  o  
I do not think my water-

saving will make a 
substantial positive 
difference for future 

generations (5)  

o  o  o  o  o  
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I do not think my water-
saving will make a 
substantial positive 

difference for the city of 
Townsville (6)  

o  o  o  o  o  
I do not think my water-

saving will make a 
substantial positive 
difference for the 
environment (7)  

o  o  o  o  o  
There is a lack of financial 

incentives for me to 
participate in water-saving 

behaviour (8)  
o  o  o  o  o  

My family does not 
encourage water-saving 

behaviours (9)  o  o  o  o  o  
My work colleagues do not 

encourage water-saving 
behaviours (10)  o  o  o  o  o  

My neighbours do not 
encourage water-saving 

behaviours (11)  o  o  o  o  o  
I have the knowledge to be 
able to adjust my behavior 
to help minimise the water 

issue in the Townsville 
region (12)  

o  o  o  o  o  
I know what I can do to 
help minimise the water 
issue in the Townsville 

region (13)  
o  o  o  o  o  

I have access to all the 
tools and assistance I 

need to help minimise the 
water issue in the 

Townsville region (14)  

o  o  o  o  o  
I think other people do not 

follow the water 
restrictions (15)  o  o  o  o  o  

I want my house and yard 
to look nice (i.e. green 

grass) (16)  o  o  o  o  o  
I do not believe Townsville 

is in drought (17)  o  o  o  o  o  



253 

The next set of questions are general questions about the environment. Although not 
directly related to Townsville and the water issue, we are interested in the broader 
attitudes about environmental issues held by the community.  
 
Q29 Listed below are statements about the relationship between humans and the 
environment. For each one, please indicate your level of agreement 

 
Strongly 
disagree 

(1) 

Disagree 
(2) Neutral (3) Agree (4) Strongly 

agree (5) 

We are approaching 
the limit of the number 

of people the earth 
can support (1)  

o  o  o  o  o  
Humans have the 
right to modify the 

natural environment to 
suit their needs (2)  

o  o  o  o  o  
When humans 

interfere with nature it 
often produces 

disastrous 
consequences (3)  

o  o  o  o  o  
Human ingenuity will 

ensure that we do 
NOT make the earth 

unlivable (4)  
o  o  o  o  o  

Humans are severely 
abusing the 

environment (5)  o  o  o  o  o  
The earth has plenty 
of natural resources if 
we just learn how to 

develop them (6)  
o  o  o  o  o  

Plants and animals 
have as much right as 

humans to exist (7)  o  o  o  o  o  
The balance of nature 

is strong enough to 
cope with the impacts 
of modern industrial 

nations (8)  

o  o  o  o  o  
Despite our special 
abilities humans are 

still subject to the laws 
of nature (9)  

o  o  o  o  o  
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Thank you for participating in my survey. If you have any questions about the study, please 
contact either Madelyn Pardon, Dr Anne Swinbourne or Dr Connar McShane. 
 
Principal Investigator: 
Madelyn Pardon 
College of Healthcare SciencesJames Cook University 
Phone:  
Email: madelyn.pardon@my.jcu.edu.au 
 
Supervisors: 
Dr Anne Swinbourne 
College of Healthcare SciencesJames Cook University 
Phone:  
Email: anne.swinbourne@jcu.edu.au 
Dr Connar McShaneCollege of Healthcare Sciences 
James Cook University 
Phone:  
Email: connar.mcshane@jcu.edu.au 
 
If you would like more information regarding Townsville water restrictions, please visit the 
Townsville City Council's website below. 
https://www.townsville.qld.gov.au/water-waste-and-environment/water-supply-and-
dams/restrictions  

The so-called 
"ecological crisis" 

facing humankind has 
been greatly 

exaggerated (10)  

o  o  o  o  o  
The earth is like a 

spaceship with limited 
room and resources 

(11)  
o  o  o  o  o  

Humans were meant 
to rule over the rest of 

nature (12)  o  o  o  o  o  
The balance of nature 

is very delicate and 
easily upset (13)  o  o  o  o  o  

Humans will 
eventually learn 

enough about how 
nature works to be 

able to control it (14)  

o  o  o  o  o  
If things continue on 
their present course, 

we will soon 
experience a major 

ecological catastrophe 
(15)  

o  o  o  o  o  
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11.2 Appendix B 

11.2.1 Study 1 Ethics Approval 
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11.3 Appendix C 

11.3.1 Study 1 Information Sheet 
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11.4 Appendix D 

Table 27 

Reported Percentages of Agreement with Behaviour Barrier Statements for the Total Sample 

Behaviour barrier question 

Strongly 

agree/agree 

% 

Neutral % 

Strongly 

disagree/ 

disagree % 

I do not have enough time to engage in water-

saving behaviour 
14.9 20.9 64.2 

I do not have confidence in my ability or 

capacity to engage in water-saving behaviour 
8.8 14.9 76.3 

I do not think water-saving behaviour is 

important 
7.5 11.8 80.2 

I do not think my water-saving will make a 

substantial positive difference for me personally   
32.2 17.6 50.2 

I do not think my water-saving will make a 

substantial positive difference for future 

generations 

31.4 16.8 51.8 

I do not think my water-saving will make a 

substantial positive difference for the city of 

Townsville  

33.1 19.6 47.2 

I do not think my water-saving will make a 

substantial positive difference for the 

environment 

32.7 19.8 47.4 
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Behaviour barrier question 

Strongly 

agree/agree 

% 

Neutral % 

Strongly 

disagree/ 

disagree % 

There is a lack of financial incentives for me to 

participate in water-saving behaviour 
47.4 24.8 27.5 

My family does not encourage water-saving 

behaviours 
11.3 19.6 69.1 

My work colleagues do not encourage water-

saving behaviours 
17.3 34.7 48.0 

My neighbours do not encourage water-saving 

behaviours 
25.1 28.9 45.8 

I have the knowledge to be able to adjust my 

behaviour to help minimise the water issue in the 

Townsville region  

74.6 18.2 7.2 

I know what I can do to help minimise the water 

issue in the Townsville region  
70.8 17.9 11.0 

I have access to all the tools and assistance I 

need to help minimise the water issue in the 

Townsville region 

43.8 30.6 25.6 

I think other people do not follow the water 

restrictions 
68.6 22.6 8.0 

I want my house and yard to look nice (i.e. green 

grass) 
71.4 17.6 17.6 

I do not believe Townsville is in drought 4.7 5.5 89.3 

 



259 

11.5 Appendix E 

11.5.1 Study 1 Regression Analysis Output 
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11.6 Appendix F 

11.6.1 Study 1 R Analysis Code 

>library(haven) 

>ClusterMads <- read_sav("C:/Users/jc244076/Desktop/Mads/ClusterMads.sav") 

?View(ClusterMads) 

>library(flexclust) 

>library(cclust) 

>Cluster = data.frame(ClusterMads$ZThreat, ClusterMads$ZSelfEff, 

ClusterMads$ZRespEff) 

>View(Cluster) 

>#done with 3 clusters# 

>set.seed(1234) 

>waterkm3 <- stepcclust(Cluster, k=3, nrep=10) 

>barchart(waterkm3) 

>waterkm3@cluster 

>waterkm3@centers 
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11.7 Appendix G 

11.7.1 Study 1 Regression Analysis Output 
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11.8 Appendix H 

Table 28 

Percentage of Cluster that Correctly Indicated Level 3 Water Restriction Behaviour  

Behaviour 
 Cluster 1 Cluster 2 Cluster 3 

  Percentage (%) 

TCC 

enforced 

behaviour 

No sprinkler or irrigation system 83.80 88.90 89.10 

Hand-held watering only (between certain 

hours) 

91.50 90.00 93.60 

No automatic watering systems 76.10 85.60 84.60 

The use of a broom to clean hard surfaces 

(not a hose) 

54.70 73.30 80.80 

The use of a bucket to wash or clean 

vehicles 

70.10 80.00 82.70 

Non-TCC 

enforced 

behaviour 

Showers for no longer than five minutes 12.80 11.10 18.60 

The use of buckets, watering cans and drop 

irrigation systems at any time 

37.60 55.60 53.80 

No dish-washing machines 1.70 0.00 1.30 

The use of a bucket for washing animals 15.40 13.30 21.80 

Sprinklers can be used at any time 1.70 1.10 2.60 
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11.9 Appendix I 

11.9.1 Study 2 Survey 

Out of sight, out of mind? Investigating how people think about water   
 
My name is Madelyn Pardon and I am a PhD student at James Cook University. I would like 
to invite you to take part in my research project investigating the drivers of water security 
behaviour. In this research, I am interested in understanding how a person's perceptions and 
decisions differ when exposed to varying levels of water insecurity.   
 
This study is also being conducted by Dr Anne Swinbourne and Dr Connar McShane and will 
contribute to my Thesis for my Philosophy Doctorate at James Cook University.   
 
If you would like to participate in this study, you will be invited to read two hypothetical 
scenarios and fill out a questionnaire. With your consent, the questionnaire will enquire about 
your concerns regarding water availability, what information you find more useful when 
making decisions about your water use and water usage behaviour. The questionnaire should 
only take 20 minutes of your time to complete.   
 
Taking part in the study is completely voluntary and you can stop taking part in the study at 
any time without explanation or prejudice. You can stop taking part in the study by exiting 
the web page. By completing the questionnaire, you are consenting to participate in the study.   
The data from the study will be used in research publications and reports as part of my 
postgraduate research. Your responses will be completely unidentifiable in these reports and 
publications. At no stage do we ask for any identifying information from you.   
 
Please indicate below whether you give your consent to participate in this study.    
 
Pressing AGREE will take you to the beginning of the survey.    
Pressing DO NOT AGREE will exit you from the survey.   
 

If you have any questions about the study, please contact Madelyn Pardon or Dr Anne 
Swinbourne.   
                                           Principal Investigator   
 Supervisor          Madelyn Pardon  
 Anne Swinbourne       College of Healthcare Sciences 
College of Healthcare Sciences      James Cook University   
James Cook University       Email: madelyn.pardon@my.jcu.edu.au 
Phone:   Phone:   
Email: anne.swinbourne@jcu.edu.au       

o AGREE  (1)  

o DO NOT AGREE   (2)  

Skip To: End of Survey If Out of sight, out of mind?  Investigating how people think about water   My name is 

Madelyn Pardo... = <strong>DO NOT AGREE</strong> 
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Q2 Do you currently reside in Australia? 

o Yes  (1) 

o No  (2)  
Skip To: End of Survey If Do you currently reside in Australia? = No 

Q3 In which state/territory do you live in? 

o Queensland  (1)  

o New South Wales  (2)  

o Australian Capital Territory  (3)  

o Western Australia  (4)  

o Northern Territory  (5)  

o Tasmania  (6)  

 
Q4 What is your postcode? 
 
Q5 What is the name of the city, town or community in which you reside? 
 
Q6 What is your age to the closest year? 
 
Q7 What is your gender? 

o Male  (1)  

o Female  (2)  

o Other  (3)  

 
Q8 Are you a home owner? 

o Yes  (1)  

o No  (2)  
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Q9 Have you ever experienced water security issues (for example, has a town you have lived 
in/are currently living in, been drought declared, was the local dam at a low capacity, etc.)? 

o Yes  (1)  

o No  (2)  

Skip To: Pre-test If Have you ever experienced water security issues (for example, has a town you have lived 

in/are cu... = No 

Q10 Please describe the water security issue you experienced below (for example, was your 
city drought declared, was the local dam at a low capacity etc.?) 
 
Q11 Please indicate the city, town or community where you experienced water security 
issues. 
 
Q12 Please give your best estimate of the first year you experienced the water security issues. 
 
Q13 Please indicate approximately how long the water security issue lasted.   
 

Pre-test  
Water security issues in Australia are often considered to have a number of negative 
impacts (for example, water restrictions being enforced on a community).  
 
The next set of questions asks about your perceptions of the CURRENT negative 
impacts as a result of water security issues in Australia.  
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Q14  
Please indicate how much you think the negative impacts (for example, water restrictions) are 
likely to effect the options below.    
    
On the scale below, 1 represents "Not likely at all to be effected" and 7 represents "Extremely 
likely to be effected". 

 

 
1 (Not 
likely 
at all) 

(1) 

 
2 (2) 

 
3 (3) 

 
4 (4) 

 
5 (5) 

 
6 (6) 

 
7 

(Extremely 
likely) (7) 

You personally (1)  o  o  o  o  o  o  o  
Your friends and family (2)  o  o  o  o  o  o  o  
The people in your current 

city/town (3)  o  o  o  o  o  o  o  
Your current city/town (i.e. 

economically/environmentally 
etc.) (4)  o  o  o  o  o  o  o  

People nationally within 
Australia (5)  o  o  o  o  o  o  o  

Australia as a nation (i.e. 
economically/environmentally 

etc.) (6)  o  o  o  o  o  o  o  
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Q15  
Please indicate how much you think the negative impacts (for example, water restrictions) 
would negatively effect the options below. 
  
 On the scale below, 1 represents "The negative impacts do not  negatively effect this option 
at all" and 7 represents "The negative impacts have extreme negative effects for this option". 

 

 
1 (No 

negative 
effect) 

(1) 

 
2 (2) 

 
3 (3) 

 
4 (4) 

 
5 (5) 

 
6 (6) 

 
7 

(Extreme 
negative 
effect) 

(7) 

You personally (1)  o  o  o  o  o  o  o  
Your friends and family (2)  o  o  o  o  o  o  o  

People in your current 
city/town (3)  o  o  o  o  o  o  o  

Your current city/town (i.e. 
economically/environmentally 

etc.) (4)  o  o  o  o  o  o  o  
People nationally within 

Australia (5)  o  o  o  o  o  o  o  
Australia (i.e. 

economically/environmentally 
etc.) (6)  o  o  o  o  o  o  o  
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Q16 It has been stated that various regions in Australia are experiencing water insecurity. 
Please indicate how much you agree with each of the following statements.   

 

 

 
Strongly 
disagree 

(1) 

 
 

Disagree 
(2) 

 
Slightly 

disagree 
(3) 

 
Neither 
disagree 
or agree 

(4) 

 
Slightly 
agree 

(5) 

 
Agree 

(6) 

 
Strongly 

agree 
(7) 

I have confidence in my 
ability and capacity to 
engage in water saving 

behaviour (1)  
o  o  o  o  o  o  o  

I have the knowledge to be 
able to adjust my behaviour 
to help minimise the stress 

on the water supply in 
Australia (2)  

o  o  o  o  o  o  o  
I know what I can do to help 
minimise the water supply 

stress in Australia (3)  o  o  o  o  o  o  o  
I have access to the tools 
and assistance I need to 

help minimise the stress on 
the water supply in Australia 

(4)  

o  o  o  o  o  o  o  
I believe my current efforts 

will help minimise the stress 
to the water supply in 

Australia (5)  
o  o  o  o  o  o  o  

I think conserving water will 
make a substantial positive 

difference for Australia's 
water supply (6)  

o  o  o  o  o  o  o  
I think the actions 

recommended by the State 
and Local Governments to 
conserve water will help 

minimise the stress to the 
water supply in Australia (7)  

o  o  o  o  o  o  o  

I think if I adopt the water 
conservation behaviours 

recommended by State and 
Local Governments, it will 

make a substantial positive 
difference for Australia's 

water supply (8)  

o  o  o  o  o  o  o  
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End of Block: Introduction and Pre-test 
 

Start of Block: Section 3a: Scenario 1 

Section 3a  
Please read the following scenario and imagine that you are currently experiencing the 
situation described. Keep in mind that each scenario you are presented will be different, 
so please read carefully. The questions immediately after this scenario pertain only to 
this scenario. 
 
Scenario 1  
Currently your town, $[Q5/ChoiceTextEntryValue] is experiencing a major water 
security issue. The town, $[Q5/ChoiceTextEntryValue], is the only community 
experiencing water insecurity to this degree in Australia. Your town, 
$[Q5/ChoiceTextEntryValue], has not experienced substantial rain in over 4 years. It is 
predicted that the community in $[Q5/ChoiceTextEntryValue], will remain on water 
restrictions for a substantial period. These local laws mean you are not allowed to wash 
your car or water your yard. Water usage of all residents is monitored and will be 
monitored for several years by the local Council. It will soon be required by the local 
Government that all residents will need to invest in water-saving shower heads and 
sprinklers.  
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Q17  
Please indicate how much you think the negative impacts (water restrictions, monitoring of 
water use and required investment in water saving devices) are likely to effect the options 
below. 
On the scale below, 1 represents "Not likely at all to be effected" and 7 represents "Extremely 
likely to be effected". 

 

 
1 (Not 
likely 
at all) 

(1) 

 
2 (2) 

 
3 (3) 

 
4 (4) 

 
5 (5) 

 
6 (6) 

 
7 

(Extremely 
likely) (7) 

You personally (1)  o  o  o  o  o  o  o  
Your friends and family (2)  o  o  o  o  o  o  o  

People in your current 
city/town (3)  o  o  o  o  o  o  o  

Your current city/town (i.e. 
economically/environmentally 

etc.) (4)  o  o  o  o  o  o  o  
People nationally within 

Australia (5)  o  o  o  o  o  o  o  
Australia (i.e. 

economically/environmentally 
etc.) (6)  o  o  o  o  o  o  o  
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Q18 If this was a real life scenario, please indicate how much you think the negative effects 
described in the scenario (water restrictions, monitoring of water use and required investment 
in water saving devices) would negatively effect the following: 
 
On the scale below, 1 represents "The negative impacts do not negatively effect this option at 
all" and 7 represents "The negative impacts have extreme negative effects for this option". 

 

 
1 (No 

negative 
effect) 

(1) 

 
2 (2) 

 
3 (3) 

 
4 (4) 

 
5 (5) 

 
6 (6) 

 
7 

(Extreme 
negative 
effect) 

(7) 

You personally (1)  o  o  o  o  o  o  o  
Your friends and family (2)  o  o  o  o  o  o  o  

People in your current 
city/town (3)  o  o  o  o  o  o  o  

Your current city/town (i.e. 
economically/environmentally 

etc.) (4)  o  o  o  o  o  o  o  
People nationally within 

Australia (5)  o  o  o  o  o  o  o  
Australia (i.e. 

economically/environmentally 
etc.) (6)  o  o  o  o  o  o  o  
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Q19 Please indicate the level of threat each option below would experience as a result of the 
negative impacts of this water security issue: 
On the scale below, 1 represents "Extremely threatened and 7 represents "Not threatened at 
all". 

 

 
 1 

(Extremely 
threatened) 

(1) 

 
2 (2) 

 
3 (3) 

 
4 (4) 

 
5 (5) 

 
6 (6) 

 
7 (Not 

threatened 
at all) (7) 

Your personal 
finances (1)  o  o  o  o  o  o  o  

Your right to water 
(2)  o  o  o  o  o  o  o  

Your community's 
resource (water) (3)  o  o  o  o  o  o  o  

The country's 
natural resource 

(water) (4)  o  o  o  o  o  o  o  
The global 

environment (5)  o  o  o  o  o  o  o  
Your health (6)  o  o  o  o  o  o  o  

The aesthetics of 
your property (7)  o  o  o  o  o  o  o  
The aesthetics of 

your community (8)  o  o  o  o  o  o  o  
Personal hygiene (9)  o  o  o  o  o  o  o  
Ability to partake in 

recreational 
activities (accessing 
pools, water parks, 

etc.) (10)  

o  o  o  o  o  o  o  
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Q20  
Rank which statements you think were most influential/important to you for making 
decisions about the questions you answered previously about the scenario.   
 1 being the most influential/important and 4 being the least influential/important.    
    
Click and move questions to indicate rank. 
$[Q5/ChoiceTextEntryValue] is experiencing a major water security issue (1) 
$[Q5/ChoiceTextEntryValue] is the only community experiencing water insecurity to this 
degree in Australia (2) 
$[Q5/ChoiceTextEntryValue] has not experienced substantial rain in over 4 years (3) 
It is predicted that $[Q5/ChoiceTextEntryValue] will remain on water restrictions for a 
substantial period (4) 
 
Research states that the characteristics of a situation play a large role in the decisions 
we make about how to act in a particular situation. Research suggests that at any given 
point we either think about HOW we can do a behaviour or we may choose to go 
further and think about WHY the behaviour is important.  Each option may be more or 
less appropriate at any one time. 
    
 To remind you of the scenario we are talking about, it is represented below. It is 
followed by questions which give you two options. One reflects the HOW TO line of 
thinking. The other the WHY AM I DOING THIS line of thought. Out of the two 
options for each question below, indicate which statement you think best reflects your 
behaviour if you were faced with these situations.     
    
SCENARIO: Currently your town, $[Q5/ChoiceTextEntryValue], is experiencing a major 
water security issue. The town, $[Q5/ChoiceTextEntryValue], is the only community 
experiencing water insecurity to this degree in Australia. Your town, 
$[Q5/ChoiceTextEntryValue], has not experienced substantial rain in over 4 years. It is 
predicted that the community in $[Q5/ChoiceTextEntryValue], will remain on water 
restrictions for a substantial period. These local laws mean you are not allowed to wash your 
car or water your yard. Water usage of all residents is monitored and will be monitored for 
several years by the local Council. It will soon be required by the local Government that all 
residents will need to invest in water-saving showers heads and sprinklers.  
 

Q21  
Imagine that water restrictions are now enforced in your local community. Monetary 
penalties apply for non-compliance. These restrictions limit lawn watering to only twice per 
week. 

o You only water your lawn twice per week because of the penalties enforced   (1)  

o You water your lawn twice per week because you understand the community benefit 
of doing so   (2)  
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Q22  
You need a new shower head. The sales assistant at your local bathroom store has 
recommended a particular water saving shower head. 

o You buy the water efficient appliance because it was the one recommended  (1)  

o You buy the water efficient appliance because you want to decrease your household 
water consumption to help with the community's water supply issue   (2)  

 
Q23  
Washing driveways with a hose is not currently allowed under the new water restrictions. 
You see your neighbour washing their driveway with a hose. 

o You go over and talk to your neighbour about the water restrictions and pass on what 
you know about water saving techniques  (1)  

o You go over and remind your neighbour that they are not meant to wash their 
driveway with a hose  (2)  

 
Q24  
The local council has provided each household with a shower timer as a water saving 
initiative. 

o You put the shower timer in your bathroom to see how long your usual showers take  
(1)  

o You set the timer so you take shorter showers to conserve water  (2)  
 
Q25  
Under the new water restrictions, you are only allowed to use water saving hose fittings. 

o You install water saving hose fittings because this is all you are allowed now  (1)  

o You replace your hose fittings to the water saving fittings to decrease your household 
water consumption  (2)  

 
Q26  
The sales assistant at your local nursery has recommended you buy particular plants that are 
ideal for dry climates. 

o You buy drought resistant plants to make your garden more water efficient  (1)  

o You buy the plants because the assistant has recommended them  (2)  
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These are the behaviours you chose from the last set of questions:  
$[Q21/ChoiceGroup/SelectedChoices]  
$[Q22/ChoiceGroup/SelectedChoices] 
$[Q23/ChoiceGroup/SelectedChoices] 
$[Q24/ChoiceGroup/SelectedChoices] 
$[Q25/ChoiceGroup/SelectedChoices] 
$[Q26/ChoiceGroup/SelectedChoices]  
 
Q27 How likely do you think you would actually engage in the behaviours you chose above, 
to assist with a water security issue in your city/town/community? 

o Extremely likely  (1)  

o Likely  (2)  

o Somewhat likely  (3)  

o Neither likely nor unlikely  (4)  

o Somewhat unlikely  (5)  

o Unlikely  (6)  

o Extremely unlikely  (7)  

 
 
Q28 How likely do you think your engagement in these behaviours would minimise the 
impact of water insecurity in your city/town/community?  

o Extremely likely  (1)  

o Likely  (2)  

o Somewhat likely  (3)  

o Neither likely nor unlikely  (4)  

o Somewhat unlikely  (5)  

o Unlikely  (6)  

o Extremely unlikely  (7)  

End of Block: Section 3a: Scenario 1 
 

Start of Block: Section 3b: Scenario 2 
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Section 3b  
Please read the following scenario and imagine that you are currently experiencing the 
situation described.  Keep in mind that each scenario you are presented will be 
different, so please read carefully. The questions immediately after this scenario pertain 
to only this scenario. 
 
Scenario 2  
Currently Australia is experiencing a water security issue. Australia is not the only 
country experiencing water insecurity in the world, however it should still be of concern 
to the Australian population. Australia, overall, has not experienced substantial rain in 
over 12 months. It is predicted that Australia will experience many negative effects as a 
result of this water security issue. This will include mass soil erosion, a decrease in 
pond/dam levels and a shortage in stock production.  
 
Q29 Please indicate how much you think the negative impacts (mass soil erosion, decrease in 
pond/dam levels and shortage in stock production)  are likely to effect the options below.  
 
On the scale below, 1 represents "Not likely at all to be effected" and 7 represents "Extremely 
likely to be effected". 

 

 
1 (Not 
likely) 

(1) 

 
2 (2) 

 
3 (3) 

 
4 (4) 

 
5 (5) 

 
6 (6) 

 
7 

(Extremely 
likely) (7) 

You personally (1)  o  o  o  o  o  o  o  
Your friends and family (2)  o  o  o  o  o  o  o  

People in your current 
city/town (3)  o  o  o  o  o  o  o  

Your current city/town (i.e. 
economically/environmentally 

etc.) (4)  o  o  o  o  o  o  o  
People nationally within 

Australia (5)  o  o  o  o  o  o  o  
Australia (i.e. 

economically/environmentally 
etc.) (6)  o  o  o  o  o  o  o  
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Q30 If this was a real life scenario, please indicate how much you think the negative effects 
described in the scenario (mass soil erosion, decrease in pond/dam levels and shortage in 
stock production) would negatively effect the following: 
 
On the scale below, 1 represents "The negative impacts do not negatively effect this option at 
all" and 7 represents "The negative impacts have extreme negative effects for this option". 

 

 
1 (No 

negative 
effect) 

(1) 

 
2 (2) 

 
3 (3) 

 
4 (4) 

 
5 (5) 

 
6 (6) 

 
7 

(Extreme 
negative 
effect) 

(7) 

You personally (1)  o  o  o  o  o  o  o  
Your friends and family (2)  o  o  o  o  o  o  o  

People in your current 
city/town (3)  o  o  o  o  o  o  o  

Your current city/town (i.e. 
economically/environmentally 

etc.) (4)  o  o  o  o  o  o  o  
People nationally within 

Australia (5)  o  o  o  o  o  o  o  
Australia (i.e. 

economically/environmentally 
etc.) (6)  o  o  o  o  o  o  o  
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Q31 Please indicate the level of threat each option below would experience as a result of the 
negative effects of this water security issue: 
 
On the scale below, 1 represents "Extremely threatened and 7 represents "Not threatened at 
all". 

 

 
1  

(Extremely 
threatened) 

(1) 

 
2 (2) 

 
3 (3) 

 
4 (4) 

 
5 (5) 

 
6 (6) 

 
7 (Not 

threatened 
at all) (7) 

Your personal 
finances (1)  o  o  o  o  o  o  o  

Your right to water 
(2)  o  o  o  o  o  o  o  

Your community's 
resource (water) (3)  o  o  o  o  o  o  o  

The country's 
natural resource 

(water) (4)  o  o  o  o  o  o  o  
Your health (5)  o  o  o  o  o  o  o  

The aesthetics of 
your property (6)  o  o  o  o  o  o  o  
The aesthetics of 

your community (7)  o  o  o  o  o  o  o  
Personal hygiene (8)  o  o  o  o  o  o  o  
Ability to partake in 

recreational 
activities (accessing 
pools, water parks, 

etc.) (9)  

o  o  o  o  o  o  o  
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Q32  
Rank which statements you think were most influential/important to you for making 
decisions about the questions you answered previously about the scenario.   
1 being the most influential/important and 4 being the least influential/important.    
    
Click and move questions to indicate rank. 

______ Currently Australia is experiencing a major water security issue (1) 
______ Australia is not the only country experiencing water insecurity in the world (2) 
______ Australia, overall, has not experienced substantial rain in over 12 months (3) 
______ It is predicted that Australia will experience many negative effects as a result of this 
water security issue (for example, mass soil erosion) (4) 

  
Research states that the characteristics of a situation play a large role in the decisions 
we make about how to act in a particular situation. Research suggests that at any given 
point we either think about HOW we can do a behaviour or we may choose to go 
further and think about WHY the behaviour is important.  Each option may be more or 
less appropriate at any one time. 
    
 To remind you of the scenario we are talking about, it is represented below. It is 
followed by questions which give you two options. One reflects the HOW TO line of 
thinking. The other the WHY AM I DOING THIS line of thought. Out of the two 
options for each question below, indicate which statement you think best reflects your 
behaviour if you were faced with these situations.     
     
SCENARIO: Currently Australia is experiencing a water security issue. Australia is not the 
only country experiencing water insecurity in the world, however it should still be of concern 
to the Australian population. Australia, overall, has not experienced substantial rain in over 
12 months. It is predicted that Australia will experience many negative effects as a result of 
this water security issue. This will include mass soil erosion, a decrease in pond/dam levels 
and a shortage in stock production.  
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Q33  
The Government has stated that the majority of the country's water supply is used to water 
lawns. It is recommended households only water their lawn 3 times per week. In the next 
couple of years you may not be able to water your lawn at all. 

o You try to only water your lawn 3 times per week because that's what's recommended  
(1)  

o You only water your lawn 3 times per week because you understand the future benefit 
it has on the country's water supply  (2)  
 

Q34  
You need a new shower head. The sales assistant at your local bathroom store has 
recommended a particular water saving shower head. 

o You buy the water efficient appliance because it was the one recommended  (1)  

o You buy the water efficient appliance because you want to decrease your household 
water consumption to help with Australia's water supply issue   (2)  

 
Q35  
A pamphlet in the mail came from state Government to tell residents that certain activities, 
such as washing driveways with a hose, wastes water.  You see your neighbour washing their 
driveway with a hose. 

o You go over and talk to your neighbour about wasting water and pass on what you 
know about water saving techniques  (1)  

o You go over and remind your neighbour that washing driveways with a hose wastes 
water  (2)  

 
Q36  
You view a news report stating the positive effects to the countries water consumption by 
taking shorter showers everyday. The news report recommends only showering for 4 minutes. 

o You time your shower to see how long your usual showers take  (1)  

o You set a timer to 4 minutes so you take shorter showers to conserve water  (2)  
 
Q37  
Your hose fittings are needing to be replaced. The only hose fittings now available at local 
hardware stores are those that are water saving. 

o You replace your old fittings with water saving hose fittings because this is all that are 
available  (1)  

o You replace the old hose fittings and install the water saving hose fittings to decrease 
your household water consumption  (2)  
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Q38  
The sales assistant at your local nursery has recommended you buy particular plants that are 
ideal for dry climates. 

o You buy drought resistant plants to make your garden more water efficient  (1)  

o You buy the recommended plants because the assistant has recommended them  (2)  
 
These are the behaviours you chose from the last set of questions:   
$[Q33/ChoiceGroup/SelectedChoices] 
$[Q34/ChoiceGroup/SelectedChoices] 
$[Q35/ChoiceGroup/SelectedChoices] 
$[Q36/ChoiceGroup/SelectedChoices] 
$[Q37/ChoiceGroup/SelectedChoices] 
$[Q38/ChoiceGroup/SelectedChoices] 
 
Q39 How likely do you think you would be to engage in the behaviours you chose above, to 
assist with a water security issue in Australia? 

o Extremely likely  (1)  

o Likely  (2)  

o Somewhat likely  (3)  

o Neither likely nor unlikely  (4)  

o Somewhat unlikely  (5)  

o Unlikely  (6)  

o Extremely unlikely  (7)  
 
Q40 How likely do you think your engagement in these behaviours would minimise the 
impact of water insecurity in Australia?  

o Extremely likely  (1)  

o Likely  (2)  

o Somewhat likely  (3)  

o Neither likely nor unlikely  (4)  

o Somewhat unlikely  (5)  

o Unlikely  (6)  

o Extremely unlikely  (7)  
 

End of Block: Section 3b: Scenario 2 
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Start of Block: Block 3 

Q41 Do you have any further comments regarding the water security issue within Australia? 

________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 

 
Q42  
Thank you for participating in my study!   
If you have any questions about the study, please contact Madelyn Pardon or Dr Anne 
Swinbourne.   
Principal Investigator   
Madelyn Pardon   
College of Healthcare Sciences, James Cook University   
Phone:    
Email: madelyn.pardon@my.jcu.edu.au   
    
Supervisor   
Dr Anne Swinbourne   
College of Healthcare Sciences, James Cook University   
Phone:    
Email: anne.swinbourne@jcu.edu.au   
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11.10 Appendix J 

11.10.1 Study 2 Ethics Approval 
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11.11 Appendix K 

11.11.1 Study 2 Information Sheet 
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