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Abstract Community opposition is a barrier to potable recycled water schemes. Effective communication
strategies about such schemes are needed. Drawing on social psychological literature, two experimental studies
are presented, which explore messages that improve public perceptions of potable recycled water. The
Elaboration-Likelihood Model of information processing and attitude change is tested and supported. Study 1
(N 5 415) premeasured support for recycled water, and trust in government information at Time 1. Messages var-
ied in complexity and sidedness were presented at Time 2 (3 weeks later), and support and trust were remeas-
ured. Support increased after receiving information, provided that participants received complex rather than
simple information. Trust in government was also higher after receiving information. There was tentative evi-
dence of this in response to two-sided messages rather than one-sided messages. Initial attitudes to recycled
water moderated responses to information. Those initially neutral or ambivalent responded differently to simple
and one-sided messages, compared to participants with positive or negative attitudes. Study 2 (N 5 957) tested
the effectiveness of information about the low relative risks, and/or benefits of potable recycled water, compared
to control groups. Messages about the low risks resulted in higher support when the issue of recycled water was
relevant. Messages about benefits resulted in higher perceived issue relevance, but did not translate into greater
support. The results highlight the importance of understanding people’s motivation to process information, and
need to tailor communication to match attitudes and stage of recycled water schemes’ development.

1. Introduction

Changing rainfall, population growth, and increased demand have placed additional pressure on traditional
water supply systems. These pressures highlight the need for alternative supply systems, such as recycled
water treatment and desalination, which can augment drinking-water supplies. Despite this, recycled water
remains less acceptable to the public than desalinated water [Dolnicar and Sch€afer, 2009] and community
opposition has been a critical barrier to implementation of potable recycled water schemes, due to health
risk concerns that withstand scientific assurance of safety [Khan and Gerrard, 2006]. Numerous studies have
considered community acceptance of recycled water [Po et al., 2003; Ingram et al., 2006; Hurlimann and Dol-
nicar, 2010; Price et al., 2012]; however, there are few which consider how to best communicate about these
water supply systems. Research has found that scientists and project leaders implementing recycled water
schemes remain uncertain about how best to package information, particularly when trying to reach differ-
ent audiences and stakeholders [Russell and Green, 2009]. The current study draws on social psychological
theory to identify strategies for communicating about recycled water. This involves two experimental stud-
ies that test the effect of different types of messages on community responses.

1.1. Information Provision About Recycled Water
It has been suggested that provision of recycled water information may help to build trust between com-
munities and water suppliers [Nancarrow et al., 2007]. When it comes to communicating about recycled
water, the public are commonly treated as if they have a ‘‘knowledge deficit’’ [Libutti and Valente, 2006], and
it is erroneously assumed that more detailed technical information is all that is needed to reduce contro-
versy and community opposition [Russell and Hampton, 2006; Nisbet and Mooney, 2007; Russell et al., 2009].
For communication to be effective, however, the messengers need to be trusted, and the messages need to
be accessible and to address key concerns that people have about drinking recycled water.
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To date, few studies have empirically tested the effect of providing different types of information about
recycled water. Some studies have demonstrated the effectiveness of detailed recycled water information.
Participants presented with a 47 page online information booklet demonstrated higher perceived knowl-
edge and acceptance of potable recycled water compared to those who did not view the booklet [Simpson
and Stratton, 2011]. In another study [Roseth, 2008], Australian participants were presented with detailed
information about: why water should be recycled; how it is recycled; the safety of the water for various pur-
poses, including cooking and drinking; how it has been used in Australia; and how the use in Australia com-
pares to other countries. The results demonstrated that, relative to a control group, information provision
was associated with small but significant increases in the number of people willing to use recycled water
for seven out of 13 purposes (including cooking and drinking), along with more positive and less negative
attributes associated with recycled water.

Other studies have shown positive effects of providing briefer information. Dolnicar et al. [2010] found that
community members demonstrated increased willingness to use recycled water for most purposes after
receiving simple information about the recycling process, compared to prior. A recent study has also shown
that relative to a control group, participants who received brief information about the potable recycled
water process, and assurances of it is safety, had more positive responses to the water including: greater
support; more positive emotions; and lower risk perceptions [Fielding and Roiko, 2014]. There was also evi-
dence that the information influenced behavioral responses to potable recycled water. Participants who
received information about the safety of recycled water tended to drink more water that contained recycled
water, and were twice as likely to vote in favor of the introduction of a potable recycled water scheme,
when compared to the control group.

These studies provide strong evidence for the effectiveness of providing information to improve citizens’
responses to recycled water. What past studies have not examined, however, is what aspects of recycled
water information may be important for increasing positive responses. As noted above, some of the studies
provided detailed and extensive information about recycled water whereas others provided simple, brief
information about the recycling process. Furthermore, existing studies of recycled water communication
have not drawn on models of attitude change that provide theoretically grounded and empirically tested
principles for framing effective and persuasive messages. Understanding the specific information that influ-
ences people’s responses to recycled water, and the best way to frame messages, is crucial for authorities
seeking to build trust and support for the introduction of potable recycled water schemes.

The current research draws on social psychological research and the Elaboration-Likelihood Model (ELM)
[Petty and Cacioppo, 1986] of information processing and attitude change. Consideration is given to the
structure and content of messages which encourage positive responses to potable recycled water. In the
first study, we address the question of whether simple or complex messages are more effective, and
whether messages should acknowledge the positive aspects and/or the criticisms of this water source. This
study also examines whether people’s preexisting attitudes to recycled water influences their responses to
different message attributes. In the second study, we examine the effects of providing information which
assures people of the low risks associated with potable recycled water, or the benefits of this source, or a
combination of both. The second study also identifies whether the relevance of the issue influences peo-
ple’s information processing and responses to recycled water messages.

1.2. Social Psychological Research on Communication
Past research focusing on communication about recycled water has often failed to draw on the broader
social psychological literature which has a long tradition of developing and testing theories of attitude
change and persuasion [Crano and Prislin, 2006]. Experimental social psychology research has provided
robust findings regarding factors that influence the effectiveness of messages, which should inform
recycled water communication. Messages have three underlying components: (1) the structure, which
includes argument sidedness, conclusions, and sequential order; (2) the content, including evidence and
emotional appeals; and (3) the language, such as the speed, intensity, and power of the rhetoric used [Perl-
off, 2010]. In the present research, we focus on the structure and content of messages.

Given the considerable debate that surrounds the introduction of potable recycled water schemes, and the
criticisms of opponents to these schemes, it is particularly important to examine the effect of messages that
are one or two sided. One-sided messages present only one perspective, whereas two-sided messages
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present information that opposes and supports a particular perspective. Past research has usually shown
that two-sided messages are more persuasive than one-sided messages, provided that the message refutes
the opposing perspective [Allen, 1998]. Two-sided messages that explain why opposing perspectives are
incorrect can enhance the perceived credibility and trustworthiness of the messenger [Perloff, 2010]. These
findings suggest that information which acknowledges criticisms of potable recycled water, but provides
evidence to refute these criticisms, will be more effective than communication of only the positive aspects
of this water source.

Evidence, such as factual and quantitative claims, is often used in attempts to convince people of a position,
but for this to be persuasive people must first think carefully about the information provided [Perloff, 2010].
The Elaboration-Likelihood Model (ELM) [Petty and Cacioppo, 1986] describes the processes by which com-
munication influences attitudes. It provides insight into whether and when simple or complex messages
may be more effective. According to this perspective, information is processed in one of two ways. It is
processed peripherally (rapidly, and shallowly) under some circumstances, and centrally (more slowly and
deeply) in others [Pierro et al., 2005]. When people centrally process information they carefully consider
message arguments and implications (i.e., they elaborate upon them). When information is processed
peripherally people use cues that are not central to the message, such as the messenger’s attributes, or
external contextual factors. When evidence is centrally processed, people are thought to have a ‘‘high elab-
oration likelihood’’ which means that message content is more likely to have an impact; however, people
need to be motivated and to have the capacity (e.g., time, ability) to process information [Petty and
Cacioppo, 1984].

Increasing the personal relevance of a message can increase people’s motivation to process it centrally, and
therefore increase the likelihood of them elaborating upon the information [Frewer et al., 1999]. Messages
that are relevant can result in longer-lasting changes in attitudes [Petty et al., 1995]. From this perspective,
then, if the issue of recycled water is personally relevant, people will pay more attention to the information.
Moreover, complex rather than simple information may be preferred because people are motivated to pro-
cess the information centrally (i.e., more thoroughly and effortfully). As such, the provision of more detailed
and complex information should be more effective when recycled water is a relevant issue.

People’s initial attitudes toward the topic of communication can also influence how they engage with infor-
mation. Those with strong attitudes are thought to be more motivated to pay close attention and process
information centrally [Petty et al., 1995]. What past research has not examined is whether preexisting atti-
tudes to recycled water influences responses to communication about this water source. One of the chal-
lenges of message framing is the role of attitudes in guiding information processing [Bohner and Dickel,
2011]. Past research has shown a moderate overall effect of attitudes on preference for information that is
congruent with those attitudes rather than incongruent [Hart et al., 2009], and this effect is more likely
when people hold strong attitudes [Brannon et al., 2007]. This suggests that people’s prior attitudes will
influence how they respond to messages about recycled water. In the present research, we explore the role
of prior attitudes in responses to simple and complex, one or two-sided messages about recycled water.
Based on past research, we expect people who are neutral or ambivalent about recycled water to respond
more to simple compared to complex information, as their elaboration likelihood is lower than people with
strong attitudes. People with negative and positive attitudes are expected to be less influenced, as they are
less likely to pay attention to incongruent information that could shift to their position.

In addition to examining the efficacy of simple versus complex message content, the present research also
examines the efficacy of message content that relates to the risks and benefits of recycled water. There are
at least two reasons why it might be important to communicate about risk and benefits. First, risk percep-
tions are an important determinant of people’s acceptance of recycled water, and the risk to human health
is the most important issue that people raise in relation to recycled water [Dolnicar and Sch€afer, 2009; Hurli-
mann, 2007; Marks et al., 2008; Nancarrow et al., 2009]. Second, research has shown that although risks and
benefits are often positively correlated, people perceive negative correlations between these variables
[Slovic et al., 2004, 2005]. That is, higher risk perceptions are related to lower benefit perceptions and vice
versa. In the context of potable recycled water, this would mean that if people perceive that the water
source is risky, they will perceive the benefits of it to be lower. Therefore, providing accurate information
about the low level of risk and/or the benefits associated with potable recycled water could be an effective
way to increase positive responses to this water source.
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1.3. The Present Research
This paper describes two experimental studies designed to test the effectiveness of different aspects of
message structure and content. A proposed potable (i.e., drinking water) recycled water scheme in South
East Queensland, Australia, is used as a case study. The first study investigates the effect of the message
attributes of complexity (e.g., simple versus complex) and sidedness (e.g., one versus two-sided arguments)
on attitudes toward recycled water for potable use. The study also examines whether individuals’ initial
stance on the issue (i.e., supporter, neutral/ambivalent, opponent) influences their responses to the informa-
tion. The second study assesses how messages about the relative risks and benefits of potable recycled
water influence support, depending on the personal relevance of the issue. The role of issue relevance in
motivating systematic processing of risk information is investigated by comparing the attitudes of South
East Queensland residents to those from various other locations around Australia.

Potable recycled water has been a contentious issue in Queensland, as evidenced by the formation of the
opposition group ‘‘Citizens Against Drinking Sewage’’ and rejection of a proposed scheme by residents of
Toowoomba, Queensland in a referendum in 2006 [Price et al., 2012; Hurlimann and Dolnicar, 2010; van Vuu-
ren, 2009]. The study area has recently experienced the worst drought on record, prompting the Queens-
land government to implement a range of drought measures and major infrastructure projects. This
included the Western Corridor Recycled Water Project which was intended to provide recycled water to
augment drinking-water supplies. Despite completed construction of the infrastructure for this project,
implementation of the scheme was put on hold in 2009. At the time of the research, the Queensland gov-
ernment announced that recycled water would only be introduced when dam levels fall below 40% of
capacity [Apostolidis et al., 2011], which has not yet occurred. This may be linked to the negative media
attention the scheme had attracted [Roberts, 2008], which may have affected public support.

2. Study 1

In Study 1, we tested whether the message attributes of message complexity and sidedness influence sup-
port for the potable recycled water scheme. Participants completed an initial questionnaire about their sup-
port for potable recycled water. At a second time point, they were presented with information about
potable recycled water. Consistent with previous research, we expected that two-sided messages would be
more effective than one-sided messages at increasing support. In light of recent events in the region, we
reasoned that recycled water was of high personal relevance to residents of South East Queensland, and
that they would be motivated to centrally process information about recycled water. It was assumed that
complex messages with greater detail about the recycled water scheme would be perceived as providing
stronger arguments, and would therefore have greater effects than simple messages, overall. Finally, we
also explored whether initial attitudes to potable recycled water influenced responses to the information.
We expected people who have neutral or ambivalent attitudes to be more influenced by the information
than those who have positive or negative attitudes. Unlike those with strong initial attitudes, people neutral
or ambivalent about recycled water were expected to respond more to simple messages, as their elabora-
tion likelihood is lower, and because those with strong attitudes are less likely to pay attention to incongru-
ent information.

2.1. Methodology
2.1.1. Design and Sampling
The study involved a longitudinal design in which the dependent variables were premeasured at Time 1,
and postmeasured at Time 2 after participants received different combinations of recycled water messages.
The independent variables were argument complexity (simple, complex) and argument sidedness (one
sided, two sided). Participants from South East Queensland aged 18 and over from an online panel of
research volunteers were recruited by a social research company. At Time 1, a pretest online survey was
conducted in July 2011 to assess baseline attitudes (N 5 517). Of those participants who completed the
Time 1 survey, N 5 415 also completed the experimental manipulations and posttest survey 3 weeks later,
forming the sample for final analysis. At Time 2, participants were randomly assigned to receive messages
that were either: complex and one-sided (n 5 110); complex and two-sided (n 5 108); simple and one-sided
(n 5 95); or simple and two-sided (n 5 102). The full set of questions and experimental materials used in the
study are available in the online supporting information.
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The age and gender profile of the sample roughly accords with known characteristics of the Australian pop-
ulation. There were 44.2% males and 55.8% females. In terms of age range, there were 1.9% of respondents
aged 18–24 years, 10.9% aged 25–34 years, 22.3% aged 35–49 years, 37.7% aged 50–64 years, and 27.2%
aged 65 and over. In terms of the highest level of education: 2.6% had completed Primary School; 36.0%
completed High School, 25.1% had a Trade/Technical Qualification, 20.0% had a Tertiary Undergraduate
Degree, and 16.3% had a Tertiary Postgraduate Degree. Weekly household income of the sample ranged
from 18.1% earning less than $30,000; 27.4% who earned $30,000–$59,999; 18.8% earning $60,000–
$89,999; 12.3% earning $90,000–$119,999; 5.6% earning $120,000–$149,999; 5.3% earning more than
$150,000 (12.6% indicated that they preferred not to respond).

2.1.2. Time 1 Survey
Participants were sent an email inviting them to take part in a study about community responses to
recycled water. The information sheet made clear that the study involved two phases each taking approxi-
mately 15 min. At Time 1, participants completed a survey that was part of a broader program of research
about public responses to potable recycled water. Two of the variables measured in the Time 1 survey were
used for the present research. Support for potable recycled water was measured with five items, drawn
from past research [Nancarrow et al., 2009]. Participants indicated their level of agreement on a seven-point
Likert scale (1 5 strongly disagree; 7 5 strongly agree) to the following statements: I support adding purified
recycled water to the water supply, I do not want purified recycled water to be mixed with drinking water
(reversed), I would drink the water that’s provided by this recycling scheme, Given the choice, I would not drink
water that contained purified recycled water (reversed), I believe that the recycling scheme would be safe to
use. The mean of the five items formed a support for recycled water scale which showed high internal con-
sistency (Cronbach’s alpha 5 0.95).

Trust in information [Frewer et al., 1999] from Government was assessed by asking participants to respond
to five source attributes on five-point semantic differential scales. Participants were asked ‘‘Considering what
you know, please indicate which of the following options best describes your feelings about information from
Queensland Government’’ using the following scales: 1 5 Cannot be trusted, 5 5 Can be trusted;
1 5 Inaccurate, 5 5 Accurate; 1 5 Is unfair, 5 5 Is fair; 1 5 Does not tell the whole story, 5 5 Tells the whole
story; 1 5 Is biased, 5 5 Is unbiased. A trust in government information scale was computed by averaging
the five items and the scale showed good reliability (Cronbach alpha 5 0.95).

To enable the examination of initial attitudes on responses to the information, a tertile split was conducted
on the support scale to form three roughly even groups reflecting initial attitudes. The three groups were
labeled: supporters (n 5 196; Msupport 5 6.32), neutrals/ambivalents (n 5 175; Msupport 5 4.63), and oppo-
nents (n 5 199; Msupport 5 2.38).

2.1.3. Time 2 Experimental Manipulations
At Time 2, participants were presented with one of four messages reflecting the manipulation of message
sidedness and complexity. All messages were factually accurate. The one-sided message conditions out-
lined only the positive aspects of recycled water. Recycled water was described as providing a secure water
supply, having environmental benefits by reducing the amount of harmful chemicals going into the local
bay, requiring less energy than desalination, providing a safe water source that has not been shown to have
negative health effects, and that the advanced technologies are proven and used around the world in simi-
lar schemes. The two-sided condition outlined the same positive aspects but also included negative points
that have been made by critics. The main criticisms (drawn from media about the issue) were that the water
poses a health risk, and that nowhere else in the world is the water used in the same way as planned in the
study region. Note that the positive aspects were worded in a way that provided the refutation of the
criticisms. Hence the only difference between the one-sided and two-sided conditions was that in the two-
sided condition, criticisms of recycled water were included.

Message complexity was manipulated by varying the level of detail provided. Across both conditions, partic-
ipants received the same key points; however, participants in the complex message condition received
more background information. As an example, participants in the simple information condition were told
that recycled water requires less energy than desalination, whereas participants in the complex condition
received expanded information that pointed out that it takes 1 MW h of electricity to produce 1 ML of
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recycled water, compared to 5 MW h of electricity to produce the same amount of desalinated water. The
full transcript of information provided in each condition can be found in the online supporting information.

2.1.4. Time 2-Dependent Variables
After receiving this information, participants responded to a questionnaire assessing support for potable
recycled water and trust in government information, measured in the same way as the Time 1 survey. The
reliability of the support scale and the trust in government information scale was high (Cronbach’s
alpha 5 0.96 and 0.97, respectively).

3. Results

3.1. Overview of Analysis
Two sets of analyses were conducted. A set of 2 (Time: Time 1, Time 2) 3 2 (Message sidedness: one sided,
two sided) 3 2 (Message complexity: simple, complex) mixed model Analysis of Variance (ANOVA) were
conducted on the key dependent variables (support, trust) to assess changes in support and trust as a func-
tion of message sidedness and message complexity. A second set of analyses tested whether responses to
the messages are determined by participants’ initial attitudes to recycled water. A 3 (Initial attitudes: sup-
porters, neutral/ambivalent, opponents) 3 2 (Message sidedness: one sided, two sided) 3 2 (Message com-
plexity: simple, complex) between-groups ANOVA first assessed whether initial attitudes moderated the
effect of the message attributes on Time 2 support for recycled water. A second analysis tested the effects
of initial attitudes on trust in government information: A 3 (Initial attitudes: supporters, neutral/ambivalent,
opponents) 3 2 (Time: Time 1, Time 2) 3 2 (Message sidedness: one sided, two sided) 3 2 (Message com-
plexity: simple, complex) mixed model ANOVA was conducted with repeated measures on Time. Where sig-
nificant interactions emerged, they were followed up with simple effects tests.

3.2. Analyses Assessing the Effect of Information Provision on Support and Trust
The mixed model ANOVA revealed a main effect of Time on support for recycled water, F(1, 411) 5 19.65,
p< 0.001. The effect size was g2 5 0.05. Rules of thumb for the size of experimental effects suggest that a
partial eta-squared of 0.06 can be considered a medium effect size and 0.14 a large effect [Cohen, 1988]. As
would be expected, participants had significantly higher levels of support for recycled water at Time 2
(M 5 4.55) than at Time 1 (M 5 4.38). The main effect of Time was qualified by an interaction with message
complexity, F(1, 411) 5 4.09, p 5 0.044, g2 5 0.01. Simple effects tests showed that participants in the com-
plex conditions recorded significantly higher support at Time 2 (M 5 4.60) compared to Time 1 (M 5 4.35),
t 5 24.67, p< 0.001, however, there was no difference from Time 1 to Time 2 for participants who received
the simple message (t 5 1.66, ns; Ms 5 4.41, 4.50, respectively).

The same analyses for trust in government information also revealed a main effect of Time such that trust
was higher after receiving information about potable recycled water (M 5 2.63) than before (M 5 2.41), F(1,
411) 5 10.16, p< 0.001, g2 5 0.08. Although the effect did not reach conventional levels of significance,
there was some tentative evidence of an interaction between Time and message sidedness on trust in gov-
ernment information, F(1, 411) 5 3.16, p 5 0.076, g2 5 0.01. The effect is small but suggests that the increase
in trust after information provision was greater when the information was two sided (t 5 5.45, p< 0.001;
MTime1 5 2.45, MTime2 5 2.74) than one sided (t 5 2.85, p 5 0.004; MTime1 5 2.36, MTime2 5 2.51).

3.3. Analyses Assessing the Effect of Initial Attitudes on Responses to Messages
Apart from the expected main effect of initial attitude group on support, the only other effect to emerge
was an interaction between initial attitudes and message sidedness on support for recycled water measured
at Time 2 (i.e., after participants received information), F(2, 403) 5 3.19, p 5 0.046, g2 5 0.02. The interaction
is shown in Figure 1. Simple effects analyses to follow-up the interaction showed that receiving one or two-
sided messages did not influence supporters’ (Monesided 5 6.17, Mtwosided 5 6.29) or opponents’ (Mon-

esided 5 2.73, Mtwosided 5 2.68) support for recycled water (ts< 1). However, those who were neutral or
ambivalent expressed more support when they received one-sided than two-sided messages (t 5 2.69,
p 5 0.008; Monesided 5 5.20, Mtwosided 5 4.70).

A second set of analyses investigated whether initial attitudes influenced trust in government information
as a result of receiving recycled water information. A three-way interaction between Time, message com-
plexity, and initial attitudes emerged, F(2, 403) 5 4.26, p 5 0.015, g2 5 0.02 (see Figures 2 and 3; note that
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this interaction qualified the main
effect of Initial Attitudes and the sig-
nificant interaction between Initial
Attitudes and Time). Simple effects
analyses revealed that people who
were initially neutral/ambivalent, or
supportive reported more trust in
government after receiving simple
information than before (Neutral/
ambivalent: t 5 3.03, p 5 0.003;
MTime1 5 2.41, MTime2 5 2.70; Support-
ers: t 5 6.10, p< 0.001; MTime1 5 2.87,
MTime2 5 3.44), whereas opponents’
trust declined, although not signifi-
cantly when receiving simple infor-
mation (t 5 1.82, p 5 0.071;
MTime1 5 1.94, MTime2 5 1.78). The
simple effects analyses also showed

that receiving complex information did not influence trust for those who were initially neutral/ambivalent
or opposed to recycled water (Neutral/ambivalent: t 5 1.22, ns; MTime1 5 2.64, MTime2 5 2.76; Opponents:
t 5 1.30, ns; MTime1 5 1.94, MTime2 5 2.07), but supporters expressed more trust in government after receiv-
ing complex information than before (t 5 6.10, p< 0.001; MTime1 5 2.74, MTime2 5 3.17).

4. Discussion

Consistent with past research, the results demonstrated that support for recycled water increased after the provi-
sion of information [Dolnicar et al., 2010; Fielding and Roiko, 2014; Roseth, 2008; Simpson and Stratton, 2011]. Also
consistent with past research, the effect of the information on attitudes was small [Dolnicar et al., 2010; Roseth,
2008]. Cohen [1988] argues that effect sizes are often small in new areas of behavioral science research because
of lack of experimental or measurement control. He also highlights that small effect sizes can be meaningful,
pointing to examples of small effect sizes that are nevertheless considered important, for example, adult sex dif-
ferences. Overall, it was evident that the increase in support was greater when the information presented was
complex rather than simple. This latter finding accords with the Elaboration-Likelihood model (ELM), which pro-
poses that people will attend more to message content when they are motivated to engage in effortful process-
ing of information [Petty and Cacioppo, 1984, 1986]. We reasoned that the relevance of the recycled water
scheme to our participants should mean that they are generally motivated to attend to the information and pro-
cess it centrally (rather than peripherally). ELM research suggests that when people are motivated to process
information centrally strong arguments are more persuasive, as are longer message lengths [Kruglanski and

Thompson, 1999]. Hence, the finding
that community members increased
their support in response to complex
information that contained more
detailed justification of the positive
aspects of recycled water is consistent
with this explanation.

As expected, initial attitudes to recycled
water influenced people’s responses to
message complexity. People who were
neutral or ambivalent reported more
trust in government information after
receiving simple messages only,
whereas those who were supportive
reported more trust in response to
both complex and simple messages.

Figure 1. Experiment 1: Time 2 support for recycled water as a function of initial
attitudes and message sidedness.

Figure 2. Experiment 1: interaction between initial attitudes and complexity of
messages on trust in government information: simple messages.
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This is consistent with ELM, as people
who are neutral or ambivalent are
thought to be less motivated to engage
in central processing than people with
strong attitudes, and are therefore less
likely to pay attention to complex mes-
sages. The finding that people support-
ive of recycled water were positively
influenced by both simple and complex
messages that outline positive aspects
of this water source is also consistent
with prior research. This is because
those with strong attitudes are expected
to pay attention to complex messages,
particularly if those messages are con-
gruent with their attitudes.

Interestingly, there was no effect of message sidedness when examining the effects of information on the
sample as a whole; however, those who were neutral/ambivalent expressed greater support when they
received one-sided messages. This finding is consistent with past research that shows that prior attitudes
influence information processing and subsequent responses to persuasive messages [Bohner and Dickel,
2011; Hart et al., 2009], but is at odds with findings that two-sided messages are more persuasive than one-
sided messages [Allen, 1998; O’Keefe, 1997]. It may be that for people who are ambivalent or undecided,
unambiguous information helps them to decide what to think. This finding may have implications for com-
munication about recycled water in contexts where the public hold ambiguous attitudes: some aspects of
messages may be more effective at influencing those who do not already hold strong attitudes for or
against recycled water.

Our findings also shed light on whether the provision of information about recycled water influences trust
in government. Trust increased after the provision of information and there was tentative evidence that
two-sided information was somewhat more effective at increasing trust. A possible explanation for the
somewhat greater efficacy of two-sided messages on trust building is that recycled water has been a possi-
bility in Queensland for a number of years, and many participants may have already heard arguments for
and against. When both sides of the story are presented, this may be interpreted as evidence that the pro-
vider of the information has nothing to hide.

5. Study 2

Study 1 provides further evidence of the efficacy of providing information about recycled water as a way to
increase support for this water source. It is also the first study to identify specific attributes of recycled water
messages and to test their effectiveness for increasing support and trust. In the second study, we focus on
message content and investigate whether messages that contain information about benefits and/or risks
influence support for potable recycled water. We reason, consistent with the Elaboration-Likelihood Model,
that when issue relevance is high, people use central processing and pay more attention to the content of
messages. As such, South East Queensland residents were expected to respond more to information about
the relative risks or benefits of a proposed potable recycled water scheme in SEQ than residents of other
locations in Australia.

6. Methodology

6.1. Design and Sampling
The study involved the manipulation of three independent variables: relative risk (no risk information, low risk
information), benefits (no benefit information, high benefit information), and issue relevance: (low, high). Par-
ticipants from South East Queensland (high issue relevance) and other parts of Australia (low issue relevance)
were randomly assigned to one of eight experimental conditions where they received different messages
about the low risks and/or benefits of the South East Queensland recycled water scheme (see Table 1). Partici-
pants 18 years of age and over from South East Queensland (n 5 468) and other Australian locations (n 5 489)

Figure 3. Experiment 1: interaction between initial attitudes and complexity of
messages on trust in government information: complex messages.
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were recruited from an online panel to partici-
pate in June 2012. The experimental design
and N for each condition is shown in Table 1.
Participants receiving no information about
risks or benefits from South East Queensland
and other regions of Australia comprised the
two control groups. The full set of questions
and experimental materials used in Experi-
ment 2 are available online in supporting
information.

Approximately 48.9% of the sample was from
SEQ (high issue relevance) with the rest of the sample comprised of participants in other states and territo-
ries of Australia (low issue relevance): 19.1% New South Wales, 16.4% Victoria, 5.5% South Australia, 6.1%
Western Australia, 2.3% Tasmania, and 1.7% ACT. The age and gender profile of the sample roughly accords
with known characteristics of the Australian population. The sample comprised 49.4% males and 50.6%
females. In terms of age, there were 7.5% aged 18–23 years, 23.4% aged 24–39 years, 26.1% aged 40–55
years, 23.6% aged 56–65 years, 15.0% aged 66–75 years, and 4.3% more than 75 years old. For annual
household income, there were 20.0% earning less than $30,000, 25.1% earning $30,000–$59,999, 19.4%
earning $60,000–$89,999, 11.2% earning $90,000–$119,999, 7.7% earning $120,000–$149,999, and 5.0%
earning more than $150,000 (and a further 11.6% preferred not to answer). In terms of highest level of edu-
cation, 1.1% of the sample reported Primary School only, 31.1% had High School, 28.9% had a Trade/Techni-
cal Qualification, 23.3% had Undergraduate Tertiary, 15.5% had Postgraduate Tertiary education.

6.2. Experimental Manipulations
Participants were sent an email inviting them to take part in a study about community responses to
recycled water. As noted above, issue relevance was manipulated through the region that participants lived
in. Recycled water was considered to be of high relevance to participants residing in South East Queensland
where the potable recycled water scheme is proposed, and of low relevance for people living in other parts
of Australia where (at the time) potable recycled water schemes were not proposed. Participants from South
East Queensland were also asked to pay close attention to the information provided as this technique is
considered to encourage central route processing. Participants either received information that described
the scheme as low relative risk, or received no risk information. For example, information was provided
about: the advanced treatment process; water quality monitoring; minute levels of hormones and pharma-
ceuticals; small probability of health impacts; and safety compared to current drinking-water and everyday
risks. The risks of recycled water were also put in a broader context. For instance, people were told that ‘‘A
person would have to drink 2 litres daily for 138,000 years to consume 100 mg of pharmaceuticals’’ and that
‘‘People are far more likely to get pathogens and viruses from shaking hands or going to a day-care or school.’’

Participants either did not receive information about the benefits of recycled water or were provided with a
list of benefits including: health and safety; relative cleanness; reduced carbon emissions compared to
desalination; economic efficiency; reduced pollutants; conservation of water; opportunities for growth; and
improved water security. For instance, people were told that ‘‘By recycling instead of wasting water that is
already available less water will be extracted from water systems that are under pressure’’ and that ‘‘Only one
megawatt hour of electricity is required compared to 5 megawatts hours for desalinated water.’’ The full tran-
scripts provided to participants are available in the online supporting information.

6.3. Dependent Variables
Participants completed a questionnaire that measured their support for recycled water in the same way as
Study 1. The support scale was computed by averaging the scale items (after negatively worded items were
reversed) and it showed good internal consistency (Cronbach’s alphas 5 0.94).

To assess the effectiveness of experimental manipulations, participants were asked about perceived risks,
benefits, and issue relevance using items adapted from Frewer et al. [1997]. Issue relevance was assessed by
asking participants to indicate their level of agreement with two statements on a nine-point scale: ‘‘I think
that the information that I have just read is very relevant to me personally’’ (1 5 agree strongly, 9 5 disagree

Table 1. Study 2 Experimental Conditions

Issue
Relevance Risks Benefits

High
(Queensland)

No info (n 5 236) No info—CONTROL (n5118)
High Benefits (n 5 118)

Low risks (n 5 253) No info (n 5 125)
High Benefits (n 5 128)

Low
(Elsewhere)

No info (n 5 226) No info–CONTROL (n 5 117)
High Benefits (n 5 109)

Low risks (n 5 242) No info (n 5 121)
High Benefits (n 5 121)
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strongly); ‘‘How relevant is purified recycled water to you?’’ (1 5 not at all relevant, 9 5 extremely relevant).
The two items were highly correlated (r 5 0.72, p< 0.001) and were therefore averaged to form a perceived
relevance scale. Perceived risks were assessed by asking participants to indicate their level of agreement
with four statements on a nine-point scale (1 5 strongly agree, 9 5 strongly disagree): ‘‘Purified recycled
water has a number of risks; I think that I am personally at risk from purified recycled water; I think that the
average person in South East Queensland is at risk from purified recycled water; People are exposed to so many
risks everyday that the risk of purified recycled water is too small to worry about [reversed].’’ Perceived benefits
were assessed by asking participants to indicate their level of agreement with three statements on a nine-
point scale (1 5 strongly agree, 9 5 strongly disagree): ‘‘Purified recycled water has a number of benefits; I
think that I will personally benefit from purified recycled water; I think that the average person in South East
Queensland will benefit from purified recycled water.’’ After reversing negatively worded items, average scores
were computed for each variable. Perceived risks and benefits demonstrated good internal consistency
(Cronbach’s alphas 5 0.90 and 0.88, respectively).

7. Results

A series of 2 (Issue relevance: low, high) 3 2 (Risk information: none, low risk) 3 2 (Benefit information:
none, high benefit) ANOVAs were conducted to check on the effectiveness of the manipulations and to test
the effects of the manipulations on support for potable recycled water. Interactions were followed up with
simple effects tests.

7.1. Analyses Checking Manipulation of Independent Variables
As expected, there was a large main effect of issue relevance on the extent to which participants
thought that the issue of recycled water was relevant to them, F(1, 949) 5 111.73, p< 0.001, g2 5 0.11.
Participants from South East Queensland (M 5 6.67) reported greater relevance of recycled water than
those from other regions in Australia (M 5 5.33). Unexpectedly, those in the condition that heard about
the benefits of recycled water also reported greater relevance than those who were not presented with
benefits, however, this effect was much smaller than that of issue relevance manipulation (F(1,
949) 5 5.06, p 5 0.025, g2 5 0.01; Ms 5 6.14, 5.86, respectively). No other significant effects emerged on
this measure (Fs< 1.11).

The provision of benefit information had the expected effect on the perceived benefits of recycled
water, F(1, 949) 5 5.45, p 5 .021, g2 5 0.01. Consistent with the manipulation, participants who were
informed of the benefits of recycled water judged that there were greater benefits of this water source
than those who did not receive this information (Ms 5 5.74 and 5.42, respectively). Interestingly, there
was also a main effect of the risk information condition on perceptions of benefits, F(1, 949) 5 6.89,
p 5 0.009, g2 5 0.01, showing that participants who received information about the low risk of recycled
water had greater perceptions of the benefit of this water source (M 5 5.66) than did participants who
did not receive risk information (M 5 5.34). There were no other significant effects on the benefits
manipulation check scale (Fs< 1.8).

Finally, the expected main effect of risk information condition emerged on the measure of risk perceptions,
F(1, 949) 5 11.95, p 5 0.001, g2 5 0.01. Participants who had received information about the low risks associ-
ated with potable recycled water had lower risk perceptions than those who did not receive this informa-
tion (Ms 5 4.02, 4.47, respectively). An interaction of issue relevance and risk information condition also
emerged, F(1, 949) 5 6.41, p 5 0.012, g2 5 0.01. Simple effects tests showed that risk perceptions were only
significantly lower in the low risk information condition compared to the no risk information condition
when the issue was of high relevance (i.e., South East Queensland participants) (t 5 4.18, p< 0.001;
Mnoriskinfo 5 4.76, Mlowriskinfo 5 3.98) and not when the issue was of low relevance (t< 1, ns; Mnoriskinfo 5 4.18,
Mlowriskinfo 5 4.06).

In summary, there was general support for the manipulations. South East Queensland participants per-
ceived that recycled water was more relevant to them than participants from other parts of Australia. Fur-
thermore, participants who were provided with information about the benefits of recycled water perceived
greater benefits relative to the no information control conditions. Participants who received information
about the low risks of recycled water also had lower perceptions of risk relative to the control, but only for
those participants for whom the issue was relevant.
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7.2. Analysis of Support for Potable Recycled Water
A main effect of risk information was revealed, F(1, 949) 5 8.47, p 5 0.004, g2 5 0.01, that was qualified by
an interaction with issue relevance, F(1, 949) 5 5.84, p 5 0.016, g2 5 0.01. Simple effects tests showed that
for participants in the high issue relevance condition, being provided with information about the low risks
of recycled water resulted in higher support (M 5 4.62) than when information was not provided (M 5 4.05,
t 5 3.73, p< 0.001). Providing risk information in the low issue relevance condition, however, did not influ-
ence support (Mnoinfo 5 4.49, Mlowrisk 5 4.54, t< 1). The interaction is displayed in Figure 4. There were no
other significant effects on this variable (Fs< 2.8).

8. Discussion

The results of Study 2 again demonstrated that the provision of information can influence support for a
potable recycled water scheme, although as in Study 1 and past research, the effect of information is small.
We discuss this issue in more detail in the conclusions section. The analyses showed that, although partici-
pants who received information about the benefits of recycled water perceived this water source to be of
greater relevance and benefit than those who did not, these attitudes did not translate into greater support.
In contrast, the provision of information about the low risks of potable recycled water resulted in lower per-
ceived risks, higher perceived benefits, and greater support for this water source than when no information
was provided. It should be noted, however, that risk information only influenced the risk perceptions of
people residing in the area where recycled water was to be implemented, for whom the issue was more rel-
evant. The results provide general support for the Elaboration-Likelihood Model, suggesting that when
recycled water is relevant, people are more likely to undertake elaborative processing of information about
the low relative risks of recycled and respond positively by indicating higher support.

The current study showed that providing information about the low risks of recycled water also influenced
benefit perceptions. This finding is consistent with past research showing that people perceive a negative
correlation between risk and benefits. That is, if an issue is perceived to be high risk it is also perceived to
be low benefit [Slovic et al., 2004, 2005]. It is clear though that the provision of benefit information did not
have a similar effect on perceived risk, suggesting that risk information is the more crucial type of informa-
tion to communicate. Interestingly, when no risk information was provided, low issue relevance participants
living outside of South East Queensland demonstrated greater support for recycled water than high issue
relevant participants in South East Queensland (Figure 4). One explanation for this is that people may be
more favorable toward a scheme when it is hypothetical rather than a real possibility, particularly if people
directly affected by such schemes have not had their concerns about risk appropriately addressed. Much of
the past research on recycled water attitudes has used survey methods to investigate attitudes to hypothet-
ical recycled water schemes [Dolnicar et al., 2010; Dolnicar and Sch€afer, 2009; Marks et al., 2008]; and this
finding supports claims that actual situations elicit very different responses [Marks and Zadoroznyj, 2005].

Taken together, these findings suggest

different communication approaches

for different stages of recycled water

treatment schemes. When such

schemes are developed and close to

implementation, communication of the

low relative risks of recycled water is

likely to be most persuasive, but only

in those areas directly affected. This

may involve provision of information

about low risks of: the treatment pro-

cess; water quality monitoring; minute

levels of hormones and pharmaceuti-

cals; small probability of health

impacts; and safety compared to cur-

rent drinking-water and everyday risks.

When such schemes are in the
Figure 4. Experiment 2: interaction of issue relevance and risk condition on sup-
port for recycled water.
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feasibility stage, or hypothetical, communication of the benefits of recycled water may help promote

recycled water as a relevant issue. Enhanced issue relevance may lay the ground for people to be influenced

by risk information at later stages by encouraging central processing of such information. This may involve

provision of information about benefits associated with: health and safety; relative cleanness; reduced car-

bon emissions compared to desalination; economic efficiency; reduced pollutants; conservation of water;

opportunities for growth; and improved water security.

9. Conclusions

The present research demonstrates that providing information about potable recycled water increases support
for this water source. It also identified specific message attributes that are important to consider when develop-
ing recycled water communication materials. The findings suggest that, in general, it is better to provide more
comprehensive information about recycled water that not only states the positive aspects, but acknowledges
yet refutes criticisms in order to justify the logic for these positive aspects. One caveat is that people who are
neutral or ambivalent toward recycled water may respond more positively to simple messages that do not con-
tain additional detail. Designing communication that allows people to process the information at the level that
suits their motivation, or elaboration likelihood, is therefore the challenge for communication experts.

Past research has generally shown that people are more persuaded by two-sided messages that present
advantages and refute criticisms than one-sided messages that only present advantages. Our research did
not replicate this finding, although there was some tentative evidence that authorities who provide two-
sided information may be trusted more. In contrast to the general pattern shown by previous research, we
found that people who were neutral or ambivalent about recycled water had greater support when they
were presented with one-sided than two-sided messages. This highlights the complexity of developing
effective communication about recycled water, and the need to consider the audience. In communities or
groups where there is a high level of uncertainty or relatively neutral attitudes it may be more effective to
present messages that focus on the positive aspects of recycled water (e.g., safety of water source, etc.) as
these may help to increase certainty around the issue.

This research also makes clear that communicating information about the low risks of potable recycled
water is more critical than communicating about the benefits of the water source. Providing information
that the risks of potable recycled water are low can reduce risk perceptions, increase the perception of ben-
efits, and result in greater support for recycled water. Information about the benefits of recycled water
schemes can, however, promote greater perceived relevance of the issue. This may set the foundations for
people to be influenced by risk information at later stages by encouraging central processing of such infor-
mation. This highlights the need tailor communication to recycled water schemes’ stage of development,
altering messages for hypothetical, proposed, or actual schemes.

Although the current research demonstrates the effectiveness of providing detailed information about the
low relative risks of recycled water, it must be acknowledged that the effects of the information on risk per-
ceptions and support were small across both studies. As we note earlier in the paper, this is consistent with
past research [Dolnicar et al., 2010; Fielding and Roiko, 2014; Roseth, 2008] testing the effects of information
on recycled water attitudes and with Cohen’s [1988] assertion that effect sizes are often small in new areas
of behavioral science research. The small effect sizes are also not surprising when considering the brief,
purely textual, one off, information trialed in both experiments. In practice, information and education cam-
paigns usually provide a greater volume of information on multiple occasions that is accompanied by visual
and nontextual communication. More and repeated exposure to specific types of information about
recycled water may result in greater shifts in attitudes. The small effects also point to the role that other fac-
tors play in influencing attitudes to recycled water. The Toowoomba recycled water referendum highlights
the critical importance of biased media reporting, evocative visual campaign materials, and sociopolitical
processes in shaping community responses [Price et al., 2012]. It remains unclear how these factors may
attenuate or enhance risk perceptions, and influence responses to the information identified here as effec-
tive. There is also a need to assess the longevity of the effects of information, and to identify whether there
are ways to inoculate people against the counter claims of opposition groups. Past research has shown, for
example, that people are more likely to use strategies like counterarguing than derogating the source of
the information in order to resist messages [Jacks and Cameron, 2003].
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Another limitation of the research is that it focused on attitudes rather than actual behavior, such as peo-
ple’s willingness to drink recycled water or vote in favor of a potable recycled water scheme. The focus on
attitudinal variables is a limitation of most studies in this area, with the exception of research conducted by
Fielding and Roiko [2014]. Their research showed that information provision influenced attitudes and behav-
ior similarly; however, further research is needed to confirm that the effects of different types of information
(e.g., information that varies in structure and content) extend from attitudes to behavior. Another considera-
tion is that both experiments were conducted online, and it is possible that controlled laboratory and com-
munity settings yield different results from the same types of information.

The present research is an initial step toward identifying important attributes of recycled water messages.
Future research can build on this by exploring other attributes of recycled water messages, visual communi-
cation techniques, and different recycled water contexts and alternative settings. Furthermore, such
research could consider other aspects of communication shown to be important, such as the source of the
information, and role of personality traits and personal values in motivating information processing.
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