How Trust and Risk Perception Affect Household Water Use

How Trust and Risk Perception Affect Household Water Use

Raymond Yu Wang, Center for Social Sciences, Southern University of Science and
Technology and Xiaofeng Liu, Department of Geography, University of Hong Kong

https://doi.org/10.1093/acrefore/9780190632366.013.164
Published online: 29 November 2021

Summary

Household water use accounts for an important portion of water consumption. Notably,
different households may behave differently regarding how water is used in everyday life.
Trust and risk perception are two significant psychological factors that influence water use
behavior in households. Since trust and risk perception are malleable and subject to
construction, they are useful for developing effective demand management strategies and
water conservation policies. The concepts of trust and risk perception are multidimensional
and interconnected. Risk perception varies across social groups and is often shaped by
subjective feelings toward a variety of activities, events, and technologies. Risk perception is
also mediated by trust, which involves a positive expectation of an individual, an organization,
and/or an institution that derives from complex processes, characteristics, and competence.
Likewise, different social groups’ trust in various entities involved in household water use is
subject to the significant and far-reaching impact of risk perception. The complexity of the
two notions poses challenges to the measurement and exploration of their effects on
household water use. In many cases, risk perception and trust can influence people’s
acceptance of water sources (e.g., tap water, bottled water, recycled water, and desalinated
water) and their conservation behavior (e.g., installing water-saving technologies and
reducing water consumption) in household water use. Trust can affect household water use
indirectly through its influence on risk perception. Moreover, trust and risk perception in
household water use are neither given nor fixed; rather, they are dynamically determined by
external, internal, and informational factors. A coherent, stable, transparent, and fair social
and institutional structure is conducive to building trust. However, trust and risk perception
differ among groups with diverse household and/or individual demographic, economic, social,
and cultural characteristics. Direct information from personal experiences and, more
importantly, indirect information from one’s social network, as well as from mass media and
social media, play an increasingly important role in the formation and evolution of trust and
risk perception, bringing a profound impact on household water use in an era of information.
Future directions lie in new dynamics of risk perception and trust in the era of information
explosion, the coevolution mechanism of risk perception and trust in household water use, the
nuanced impacts of different types of risks (e.g., controllable and uncontrollable) on
household water use, and the interactive relations of risk perception and trust across
geographical contexts.
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How Trust and Risk Perception Affect Household Water Use

Subjects: Environmental Health

Introduction

Household water use has increasingly emerged as a focal point of water governance. The
scope of household water use includes not only drinking water but also water for other daily
uses, such as toilet flushing, showering, and watering gardens. In addition, household water
use can be understood in both quality and quantity manners. It can refer to, first, the
decisions and behavior of urban and rural households on alternative water source choices
(Doria de Franca, 2006; Ross et al., 2014) and, second, the willingness and action to conserve
water consumption (Figueroa & Kincaid, 2010; Jorgensen et al., 2009). The former includes
people’s preferences for tap or bottled water, as well as their acceptance of unconventional
water sources, such as reused, recycled, and desalinized water. The latter determines whether
people are willing to behave in a way that reduces water consumption in their everyday life,
such as installing water-saving devices (e.g., dual-flush toilets), buying water-saving
household appliances (e.g., washing machines), turning off the tap while brushing their teeth,
shortening their showers, and so on. They reflect how people respond to water demand
management strategies (Brooks, 2006; Tortajada et al., 2019) and water conservation policies
(Kenney et al., 2008). One important task of facilitating effective water governance is to
understand how different factors may influence household water use. Although several studies
have examined the effects of economic factors (e.g., water pricing and government rebate
programs) (Bennear et al., 2013; Lu et al., 2019), a growing body of literature has emphasized
the significance of social and psychological impact, particularly trust and perceptions of risks,
on decisions and behavior associated with household water use (Fielding et al., 2012; Zhang &
Brown, 2005).

Trust and risk perception are psychological notions derived from subjective ideas. In
household water use, trust can be defined as people’s confidence in water and in individuals,
organizations, or institutions involved in water use processes (e.g., water supply, water
treatment, and water recycling). Risk perception refers to people’s subjective evaluation
about the quantity and quality of household water supply, as well as on potential risks caused
by their water use behavior, or whether household water provision is sufficient and safe
(Anadu & Harding, 2000; Spence & Walters, 2012). Both concepts are important for household
water use studies, as household water use behavior is not purely determined by the
awareness of real or objective risks but largely constructed by people’s subjective beliefs and
perceptions of risks (Renner et al., 2008). First, risk perceptions play a powerful role in
shaping household water use behavior because people are more frequently motivated to avoid
mistakes, instead of aiming to maximize utility (Vincent-Wayne, 1999). Inspecting risk
perception can help people evaluate risk in more holistically and then take responsive
measures to prevent or alleviate social crises. Second, trust influences household water use
behavior through peoples’ beliefs about information provided on water supply and safety, as
well as their confidence in the reliability and capability of water-associated actors,
representatives, and authorities (Driedger et al., 2013). Trust can affect household water use
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decisions, usually by mediating risk perception, and people tend to form their attitudes and
act according to the information provided by those authorities or delegates whom they regard
as trustworthy. Trust is important because it enables cooperative behavior, reduces negative
conflicts, lowers transaction costs, and promotes effective reactions when facing crisis
(Rousseau et al., 1998). A high level of trust thus reduces public perceived water risks, while
distrust easily leads to public skepticism and questions about water safety.

The following sections summarize the literature on the roles of trust and risk perception, and
their relationship in household water use. First, the defining characteristics of trust and risk
perception are conceptualized and distinguished, followed by their conceptual development
and academic measurement in water-related studies. Then, the influences and interactions
among trust, risk perception, and household water use are introduced. The next section
examines the external, internal, and informational factors that contribute to the construction
of trust and risk perception. Finally, a few underexplored topics for future studies are
suggested.

Conceptualizing Risk Perception and Trust

Risk Perception

Risk indicates a specific intermediate state between safety and destruction, by which people
feel threatened or feel a potential harm or expected loss and thus take actions accordingly
(Weinstein, 1999). In this sense, risk perception refers to the judgments or perceived
possibility of loss when people are under threat or faced with hazardous activities and
technologies (Rousseau et al., 1998; Stone & Winter, 1987). Risk perception is socially
constructed (Slovic, 1987) and there is often a gap between how scientists and the public
understand risks. The public tends to have a broad conception of risk, embracing attributes
such as uncertainty, controllability, and equity into their risk equation, whereas scientists
define risk in relation to event probabilities. Subjective factors that matter in perceptions of
the public are treated as “accidental” dimensions of risk (Po et al., 2003). Instead of being a
result of objective assessment based on experiences, beliefs, attitudes, and broader social,
cultural, and institutional processes (Pidgeon, 1998), perceived risks often depend on peoples’
intuitive judgments associated with feelings of uncertainty, discomfort, anxiety, conflict,
concern, pain, and cognitive dissonance (Khattab et al., 2015). With all these feelings, people
tend to associate risks with negative benefits and returns even though they are usually
positively correlated in the real world (Fischhoff et al., 1978).

The composition and determinants of risk perception are extremely complex. People develop
different categories of risk perception (i.e., individual risk perception, family risk perception,
and group risk perception) toward diverse subjects, including events, activities,
infrastructures, and technologies (e.g., nuclear power, natural hazards, and genetically
modified food) (Slovic, 1987). Based on the content, risk perception includes systemic risks,
health risks, environmental risks, and so forth (Alexander et al., 2008).
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Weber (2001) identified three approaches in risk-perception research. The first is principal
measurement, which focuses on how people subjectively absorb objective information. The
second approaches risk socioculturally, with which different risk perceptions of various groups
with different cultural backgrounds and social classes are distinguished. The last approaches
risk psychologically and detects people’s emotions in risky situations. Furthermore, risk
perceptions can be measured both at the macrolevel and the microlevel. The former examines
the public’s perception on general social risks and the latter assesses the participation,
uncertainty, and satisfaction of the group involved in a specific event or a certain type of risk
(Wang, 2017).

Trust

Trust is a multifaceted concept that varies with different perspectives. From a psychological
perspective, trust normally refers to “a state comprising the intention to accept vulnerability
based upon positive expectations of the intentions or behavior of another” (Rousseau et al.,
1998, p. 395). From an economic perspective, trust is a rational aspect of human behavior
that is built when people pursue long-term interests in a repeated game model (Zhang & Ke,
2002). As one of the fundamental principles upon which human society is built, social
scientists often discuss trust in socially embedded properties of relationships among people or
organizations (Rousseau et al., 1998). From this socio-behavioral perspective, the definition of
trust involves four main characteristics (Coleman, 1994). First, trust involves at least two
parties, among whom one party, that is, the trustor, can choose whether to voluntarily place
trust on the other party, that is, the trustee, including but not limited to people, organizations,
and institutions. The trust here placed on the trustee could be in various forms including, but
not limited to, money, time, effort, support, affection, and so forth. Second, after trust is
placed, the trustee can choose to honor or abuse the trust. Either way, the trustor has no
control over the actions of the trustee. Third, there is a time lag during which the trustor has
delivered their trust and yet is not aware of the behavior of the trustee. Last, the trustor is
better off to place trust than not to do so if the trustee is trustworthy; however, the trustor is
worse off should the trustee be untrustworthy, assuming both parties are utility maximizers.
When a trustor chooses to trust a trustee, it shows that the trustor is willing to be at risk to
the trustee based on their belief that the trustee will perform beneficially (Zhen et al., 2019).
According to Fukuyama, trust is “the expectation that arises within a community of regular,
honest and cooperative behavior, based on commonly shared norms, on the part of other
members of that community” (Fukuyama, 1995, p. 26). In diverse studies of different subjects,
trust is taken as a predictor that affects decisions in various contexts. It is believed to be
effective on occasions when deficiencies in knowledge, experience, or familiarity arises with
certain products, processes, or entities. It is generally regarded as a form of social capital that
determines economic growth and social progress in addition to forms of material capital and
human capital (Zhang & Ke, 2002). Lack of trust could affect the acceptance of new
technologies, provoke political protests, and hamper otherwise beneficial adjustments.
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Trust is usually conceptualized as having many dimensions, and the classification of trust is
diversified. Several researchers have sought to categorize trust based on its source, such as
through processes, characteristics, competence, and institutions (Edelenbos & Eshuis, 2012;
Lindgreen, 2003; Zucker, 1986). For instance, in the field of risk management, Earle (2010)
summarized two types of trust from social-relational and ability aspects, which he labels
“relational trust” and “calculative trust,” respectively. The former is derived over time based
on interactions between the trustor and trustee. The latter is a rational evaluation that others
are not likely to cause harm to one’s own interests, which is usually formed from “past
behavior of the other and/or on constraints on future behavior” (Earle, 2010, p. 542).
However, identifying the source of trust is not an easy task. Some scholars thus divide trust
based on the type of trustee or object of trust, distinguishing between individual or
interpersonal trust, organizational trust and institutional trust (Chen, 2008; de Jonge et al.,
2008; Freyer et al., 2014). Individual trust is placed on other individuals and originated from
interpersonal relationships built on face-to-face interactions and contacts (Jorgensen et al.,
2009). Organizational trust is the trust put on an organization such as a company or a civil
society group. This type of trust usually arises from the trustor’s belief in the integrity,
capability, and beneficence of the organization. Institutional trust is placed in institutional
arrangements or official rules, such as policies, regulations, and contracts (Bovens & Wille,
2011; Hobbs & Goddard, 2015; Li, 2004). This type of trust indicates that the trustor has
confidence in the capability and reliability of institutional actors, including governments,
authorities, and regulatory agencies in implementing regulations efficiently, impartially, and
consistently (Wang et al., 2015). In order to observe and identify trust in a more manageable
way within complex settings, dividing trust according to the trustee’s type is a more popular
practice.

Risk Perception and Trust in Water-Related Studies

The notions of risk perception and trust have been widely applied in water-related fields. Risk
perception in household water use mainly concerns health and the environment. It touches on
not only whether household water provision is sufficient for use and safe for drinking (Spence
& Walters, 2012), specified as people’s subjective assessment about the quantity and quality
of household water supply (Anadu & Harding, 2000), but also on the impacts of water user
behavior imposed on the environment (Rathnayaka et al., 2014). Water-related trust normally
refers to the trust in agencies involved in water supply, water treatment, water recycling, and
so forth. This entry specifically pays attention to trust in individuals and institutions involved
in these water use processes. A typical instance is people’s trust in the quality of drinking
water supplied by water corporations. A notable difference is that, compared to risk
perception, trust often emphasizes the social and political dimensions rather than the
biophysical dimension of water. In addition to household water users, various actors such as
water suppliers, water-related government authorities, scientific experts, media journalists,
and neighbors are also involved in the analysis of trust and risk perceptions in household
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water use. These actors are not only trustees that household water users choose whether to
place their confidence in but are also knowledge and information manufacturers who
influence household water users’ risk perception on water quality and quantity.

Studies involving risk perception, trust, and household water use can be traced back in the
1990s, when scholars were attracted to the connection between odor and people’s perception
on water quality (Jardine et al., 1999; McGuire, 1995). But most literature appeared after the
2000s, particularly after 2009, which demonstrates a scholarly trend toward more in-depth
psychological examination of water use since then. In terms of the cases chosen in the
existing studies, most of them appear in the United States, Australia, the European Union, and
Canada. For developing countries, there still lacks investigation, though in recent years
several articles have paid attention to Pakistan (Khalid et al., 2018), Nigeria (Abubakar, 2019),
and Mexico (Rodriguez-Tapia et al., 2017). The scales of the cases range from the community,
city, to state and country. Most of the studies choose to carry out their analysis based on
evidence collected in one city or state. Only a few qualitative method-based studies have
taken a community as the unit of analysis. For instance, Anthonj et al.’s (2019) research on
the relations between health risk perceptions and water-related disease exposure have taken
one Kenyan wetland community as an example and found that risk perceptions do reflect the
actual risks of water and shortcomings of its management.

Key topics of these studies include how to measure risk perception and trust more precisely,
how risk perception and trust affect household water choices and conservation behavior, how
the two factors interact with each other, and what influences people’s risk perception of and
trust in water. Under these topics, most studies focus on drinking water, while other purposes,
such as toilet flushing and watering gardens, are relatively underexplored. From a chronicle
perspective, risk perception and trust in water-related studies have experienced a shift from
general studies in communities to more detailed deliberation on the differentiation between
groups in specific contexts, such as children (Gorelick et al., 2011), parents (Merkel et al.,
2012), and impecunious and vulnerable groups (Schmidt & Cairncross, 2009; Spence &
Walters, 2012). In the following sections, the article will present how these topics have been
investigated and debated.

Relations Between Risk Perception, Trust, and Household Water Use

The Measurement of Risk Perception and Trust in Household Water Use

The measurement of trust and risk perception in household water use is a popular topic.
Questionnaire surveys, interviews, discussion panels, and workshops are common approaches
to investigating both risk perception and trust in household water use. Some criteria,
including concept construction, prediction performance, reliability and validity, practical
implications, and usability can be followed to choose the suitable methods or models for
measurement (Vincent-Wayne, 1999). Although quantitative metrics and models using survey
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data are the most popular tools to measure the two psychological elements, qualitative
evaluations and comparisons gathered from media, interviews, and other descriptive
materials are gradually getting attention.

For risk measurement, a classic two-component multiplicative model has been adopted for
several decades, in which risk equals the multiplication of probability and importance of
negative consequences (Peter & Ryan, 1976; Vincent-Wayne, 1999). Stemming from this
classic model, Dowling and Staelin (1994) proposed a model to calculate overall perceived
risk of consumers as the sum of category risk plus specific risk. The category risk involves
individual-level variables and attributes of the product category. The specific risk involves
consuming goals, consuming situations, and specific product attributes. Although the result of
this calculation is referred to as the perceived risk, it is notable that the model and its
components are not as subjective as the definition of risk perception. If perceived risks can be
elicited in the form of probabilities, then there is no question to use statistical models to
evaluate the degree to which subjectively assessed risk corresponds to the objective risk.
However, perceived risks usually differ from objectively measured risks or science-based
estimates risks. For instance, in controllable situations (e.g., car accidents), people tend to
have less perceived risks than objective risks. For grave dangers that people have little
control (e.g., water poisoning), people tend to have much higher levels of perceived risks than
estimated real risks (Jakus et al., 2009). Therefore, people’s subjective feelings about risks
need further investigations in addition to statistical methods.

Another frequently used method to measure both perceived risks and trust in household water
use is psychometric technique, which inspects trust and perceived risks from target groups
directly (Fischhoff et al., 1978; Slovic, 1987). Questionnaires are a common psychometric tool
to assess trust and perception. Some scholars use household or individual data collected in
extant national investigations. For instance, Spence and Walters (2012) used the 2001
Aboriginal Peoples Survey of Canada to acquire venerable group’s risk perception of drinking
water. For other researchers, they may collect firsthand survey data through scaled
statements to manifest perceived risk variables (Grafton et al., 2011). The respondents are
usually asked to rate each on a Likert-type scale or bipolar scale according to each question
or statement (Jakus et al., 2009), such as “there are health risks associated with drinking tap
water in my home” (Doria de Franca et al., 2009), and to what extent they have confidence in
the authorities or government agencies (Fairbrother et al., 2019). The measurement of trust
can be reflected by a single statement such as “this information is trustworthy” (Eiser et al.,
2002) or by different aspects of trust such as “the politicians in the municipality have enough
knowledge about the water distribution issue to make good decisions on the subject” and “I
felt that the authorities had the situation under control and knew what they were

doing” (Bratanova et al., 2013). In some studies, risks perceptions of different components of
water are separately assessed instead of acquiring only one variable of general risk
perception. For instance, Anthonj et al. (2019) embraced 22 risk factors such as poor water
quality, mosquito habitats, and environmental pollution to evaluate health risk perceptions in
wetlands. Each factor was assessed with specific statements in the survey.
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A major challenge to the psychometric approach is that the statements or questions used in
the questionnaire survey are not always flexible enough to obtain more details and rationale
beyond the metrics. The longitudinal media content is a popular qualitative approach for
addressing this challenge and providing detailed analysis of trust and risk perception. For
instance, Driedger et al. (2013) selected media presentations that reflect water supply issues
in the communities of a specific city to form a material set from which the public’s reaction
toward water-related topics or events can be extracted. Trust can be captured in the form of
expressing faith or belief in the information provided and from general feelings about the
integrity and capacity of trustees such as individuals, organizations, and authorities. However,
a major weakness of using media presentations is that they could be a narrow lens in
understanding how the content constructs public discourses about a water-related topic.

To supplement metrics and content analysis, open-ended and semi-structured interviews are
conducted to provide more nuanced understanding of individual perceptions of and
experiences with water use (Anthonj et al., 2019). Additionally, another approach is focus
group discussions, which are usually made up of an introduction of the purpose, a plenary
discussion in which participants are encouraged to write down any ideas they would like to
express, small group discussions, and a summarizing plenary session (Alexander et al., 2008).
These conversations allow for further in-depth discussions about why people express the ideas
they feel. Of all the measurement methods, one major limitation lies in the static attribute of
the survey, which means it captures trust or risk perceptions only at one time point and thus
cannot entirely elucidate the dynamic perceptions in different seasons and years. A
longitudinal survey design and time series investigation may address this issue, particularly
for a certain event.

The Effects of Risk Perception and Trust on Household Water Use

In many contexts, a high level of risk perception and distrust can be costly. People may take
excessive safeguards or prevention measures, which may be unnecessary, to avoid perceived
potential losses. Also, people tend to miss opportunities that involve some vulnerabilities but
will be eventually beneficial to them. In this sense, risk perception and trust can pose
multidimensional impacts on household water use, including both choices of alternative water
sources and conservation behavior.

First, the choice of alternative water sources, such as tap water, bottled water, recycled water,
and desalinated water, is a clear manifestation of the impacts of risk perception and trust on
household water use. Health risk perception of tap water (i.e., people feel that tap water
without treatment can cause health problems), for instance, would influence such choices.
Jakus et al. (2009) revealed that bottled water consumption increases with the rise of
perceived health risks of tap water. This conclusion confirmed a generally recognized belief
that bottled water is safer than tap water and thus could serve as a substitute for tap water.
As a result, higher health risk perceptions about tap water can lead to more bottled water
purchases (Gorelick et al., 2011). Additionally, water treatment measures such as boiling tap
water can also be seen as substitutes for tap water. In this sense, risk perception significantly
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correlates with the decisions of households to treat piped or non-piped water before drinking
it (Onjala et al., 2014). For example, adopting a “Risk - Attitude - Norm - Ability - Self-
regulation” (RANAS) model proposed by Mosler (2012), Daniel et al. (2019) proved that as
one of the five psychological factors, perceived risk—including perceived vulnerability, health,
severity on life, and severity on a child under 5 years—influences the practice and adoption of
technology in household water treatment. However, it is not always the case that perceptions
of health risks from tap water can be translated into spending on bottled water.
Environmental risk perceptions, for instance, may supersede implications of health risk
perceptions, which indicates people’s concerns about the possibility of environmental
pollution caused by behavior such as drinking bottled water. Li et al. (2019) found that in
Singapore bottled water is associated with higher costs and environmental risks, which lowers
the probability of bottled water consumption and maintains a high probability of drinking tap
water.

Like risk perceptions, trust was shown to be involved in people’s decisions to accept or reject
the use of unconventional water sources (Po et al., 2005). Trust influences alternative water
source choices in various ways due to skepticism or uncertainty about safety or regulations of
water quality and water supply. Peoples’ trust in science and government are positive
psychological predictors of comfort with alternative water sources (Fielding et al., 2015).
Institutional trust in authorities responsible for municipal water supply can shape and
mediate public opinion of reused water (Ormerod & Scott, 2013). The high degree of
institutional trust placed in water supply authorities, which is usually based on the experience
of good quality water provision, could result in a preference for fresh tap water over bottled
water. In contrast, distrust of water providers and government services is associated with
more bottled water consumption (Fragkou & McEvoy, 2016).

Second, conservation patterns in household water consumption, such as installing water-
saving technologies, are also shaped by risk perception and trust. Drawing on the New
Environment Paradigm-Human Exception Paradigm (NEPHEP), Corral-Verdugo et al. (2003)
examined the relationship between environmental beliefs and water-saving behavior, showing
that environmental beliefs significantly influence specific water consumption behavior.
Perceived environmental risks, such as concerns on waste generation, water pollution, and
natural resource depletion, are proven to have a statistically significant effect on household
water conservation behavior (Grafton et al., 2011). For instance, households with high
environmental concerns tend to turn off the water while brushing teeth (r = 0.045), take a
shower instead of a bath (r = 0.01), and water the garden in a water-saving way (r = 0.023).
Likewise, supporters of environmental organizations are more likely to adopt water
conservation behavior such as turning off water while brushing teeth (r = 0.056) and plugging
the sink when washing dishes (r= 0.11) (Grafton et al., 2011; Willis et al., 2011).

Organizational trust and institutional trust also matter in household water conservation
performance in the sense that they influence the level of accountability of water providers or
agencies (Jorgensen et al., 2009). Trust influences household participation in community
resource management (Bouma et al., 2008). Household water consumers tend to engage in
more water conservation activities when they trust the evaluation of water providers or
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related agencies’ claim that there is a need to conserve (Lee, 1981; Lee & Warren, 1981).
Individual or interpersonal trust also shapes household water conservation, as people tend to
save water when they feel water is scarce and others are minimizing their consumption in
water use (Jorgensen et al., 2009). In contrast, people will legitimize their failure of
conservation, which leads to a high level of water consumption, if they do not trust others to
save water (Corral-Verdugo et al., 2002; Jorgensen et al., 2009).

Overall, the influences of risk perception and trust on household water use vary across cases
and contexts, but a general pattern of regularity is shown in Figure 1. It is shown that
interpersonal and institutional trust can generally lead to the choice of tap water and recycled
water and contribute to water conservation, while different types of risk perception may affect
household water use in opposite directions. People’s health concerns, which are caused by
their perception of poor water quality, may lead to less use of recycled water and tap water.
Those who worry about potential environmental degradation caused by unfriendly water use
behavior tend to save water, increase water reuse, and choose tap water over bottled water.

+ Water reuse
A k S
M ETSOTE [ 2 Health risk
Interpersonal ‘ +{  Tap water ‘ :
trust +! P percepltion
l Institutional | +: Water | Environmental |
trust | 7| conservation [+ | risk perception

Figure 1. The influence of risk perception and trust on household water use.

Interactions Between Risk Perception, Trust, and Household Water Use

Risk perception and trust are intimately related (Bratanova et al., 2013). Abundance of
empirical studies have tested interactions between trust and risk perception in a series of
fields such as natural hazards (Lindell &Hwang, 2008), energy supply (Volland, 2017), food
(Eiser et al., 2002; Poortinga & Pidgeon, 2005), and water use (Ross et al., 2014). In many
cases, causal relationships between the two are detected. For instance, Lobb et al. (2007)
showed that trust in public authorities reduces risk perceptions in purchasing chicken.
Similarly, Eiser et al. (2002) adopted the two models of trust, causal model and associationist
model, and found that the interaction between trust and acceptance of food technologies is
mediated by perceived risk. In the field of risk management, Pavlou (2014) found that people’s
perception of risk decreases when they have more trust, as it reduces uncertainty and enables
people to accept risks that can be managed by responsible institutes.

Various methods, including the multivariate regression analysis, structural equation model
(SEM), associationist model, causal chain model (Bratanova et al., 2013), and Bayesian belief
network model (Daniel et al., 2019) have been applied to examine complex interrelations
between trust, risk perception, and household water use. Another widely used approach in
water-related investigations is the theory of planned behavior (TPB) framework proposed by
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Ajzen (1985). The TPB framework defines human action as a combination of three dimensions,
namely, behavioral beliefs, normative beliefs, and control beliefs, which jointly generate the
intention to behave or choose (Ajzen, 1991). Lobb et al. (2007) improved the TPB to a SPARTA
(subjective norm - perceived behavioral control - attitudes - risk perception - trust - alia)
model in which the components and other variables interact with each other and together
lead to the intention to take actions.

Risk perception
Water
conservation

Alternative

Trust .
water choices

Figure 2. Interactions between risk perception, trust, and household water use.

The interrelationship between trust and risk perception and their effects on household water
use demonstrate the direct impact of trust on water use behavior as well as the indirect
impact of trust mediated by risk perception (see Figure 2). This can be understood from two
perspectives. On the one hand, trust is a significant social capital, which shapes risk
perception that directly influences household water use choices. Political trust can
significantly reduce the risk perception of tap water with the results varying among general
trust (X2 = 82.420), fairness trust (x2 = 67.939), honesty trust (X2 = 53.684), and capability
trust (x2 = 44.476) (Zhen et al., 2019). Trust in the information provided by various sources,
particularly experts and authorities, has been shown to reduce risk perceptions of household
recycled water use while improving its acceptability; specifically, those who trust in federal
regulators (x2 = 28.43), state regulators (x2 = 31.08), and water utilities (x2 = 36.6) are more
likely to accept reclaimed water (Ormerod & Scott, 2013). On the other hand, risk perception
is a mediator in the effect of trust on household water use. Ross et al. (2014) found that, when
facing severe drought, trust positively influences the acceptance of recycled water (r = 0.33)
and this effect is mediated by risk perceptions with a standardized indirect effect of 0.430 (r =
—0.67, r= —0.64). Likewise, prior trust has positive effects on reducing risk perception of
waterborne disease outbreak and thus influences the acceptance of certain water use
behavior or technology (Bratanova et al., 2013). Similarly, trust can also be a mediator for risk
when determining households’ water use behavior. For instance, people’s health risk
perception, which is raised by a recycled water poisoning event, could affect their trust in the
government or water-related institutions, thus reducing their willingness to adopt reused
water (Driedger et al., 2013).
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Factors That Determine Risk Perception and Trust in Household Water
Use

With the focus of general studies of risk perception and trust shift toward the differentiations
of various social groups in specific contexts, many scholars are intrigued by the factors that
determine people’s trust and perceived risks in household water use. From a rational choice
perspective, three groups of factors determine actors’ behavior: (a) payoff functions, which
are usually determined by externally imposed institution and policies; (b) individual
preferences; and (c) information about other actors’ behavior and preferences (Osborne, 2004;
Raub et al., 2011; Zhang & Ke, 2002). Similarly, determinants of trust and risk perception in
household water use can be generally attributed to external factors, internal factors, and
information factors (Table 1). Both water-related risk perceptions and trust are contextually
based and closely associated with personal characteristics and information reception.

Table 1. Factors Influencing Risk Perception and Trust

Categories Examples
External Characteristics of water-related authorities, e.g., normative coherence, transparency,
factors familiarity, accountability, etc.

Internal factors  Demographic attributes and household/individual characteristics of water users, e.g., age,
gender, education level, etc.

Information Odor and color of water, the behavior of friends or neighbors, media news, etc.
factors

External Factors

External factors are the structural and institutional elements that shape trust and risk
perception. These factors are associated with the need for transparency, accountability,
responsibility, and independence of the institutional system (Alexander et al., 2008). Sztompka
(1999) proposed a model of the formation process of trust, or the social becoming of trust, in
which five structural factors that provide opportunities to build trust are identified: normative
coherence, stability of social order, transparency, familiarity, and accountability. Similarly,
Ross et al. (2014) modelled three trust predictors—fairness, identity, and credibility—when
studying potable recycled water schemes. As a product of the formation of trust for dealing
with future situations that are unclear and uncontrollable, risk perception is also affected by
these external factors.
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Normative coherence indicates the awareness triggered by a coherent legislation and
regulation system. When authorities and the regulations are perceived as devoted to the
welfare of the public, trust level tends to be higher. Likewise, government officials are
considered reliable when they demonstrate deep concerns for the public (Wray et al., 2006).

Transparency represents the extent of information disclosure of social institutes. The trust in
the political system and politicians is, to a certain degree, evidence based. Political distrust is
more widespread in countries with insufficient information and widespread corruption
(Fairbrother et al., 2019). Marks and Zadoroznyj (2005) also found that institutional
arrangements that provide transparent governance are needed to facilitate trust in water
reuse, as it impacts trust in water providers or water agencies.

Familiarity shows whether the public has knowledge of the activity in a changing context. The
involvement of the public in water issues is important to raise their trust in the government as
the involvement increases their understanding of related facts and knowledge. Radcliffe
(2006) argued that raising public awareness and participation in decision-making was
important for gaining public trust in water recycling. Some cities in Marks and Zadoroznyj’s
(2005) investigation employed public relations personnel to communicate with community
members with the objective to increase their trust in recycled water.

Accountability indicates how the institutions provide checks and balances for insurance. This
coincides with the concept of credibility, one of the three trust predictors that Ross et al.
(2014) modelled when studying potable recycled water schemes. They found that fair
procedures impact the formation of identity among community members, and this shared
social identity in turn promotes members’ trust in authorities. Marks and Zadoroznyj (2005)
also point out the importance of accountable governance in shaping the positive social
atmosphere that is associated with the trust in water providers.

Internal Factors

In addition to structural and institutional elements, the cognitive-emotive processes of
individuals also greatly influence the risk perception and trust of water (Doria de Franca,
2009; Pidgeon et al., 1992). Thus, internal factors such as demographic attributes and
household/individual characteristics have received much academic attention (Newton et al.,
2018, p. 39).

Trust is related to people’s characteristics, personality, and predispositions. Gender, age,
educational and cultural background, ethnicity, economic status, and homeownership status
are frequently identified as determinants that shape perceived risks as they may influence
people’s cognitive-emotive process and their values and willingness to take water-related
actions (Pierce & Gonzalez, 2017; Spence & Walters, 2012). For instance, it has been shown
that women’s risk perception toward drinking water is higher than that of men (Anadu &
Harding, 2000); college graduates have the highest percentage of recycled water supporters
(Garcia-Cuerva et al., 2016); youth aged between 18 and 24 are more likely to believe that
people become sick from drinking tap water and that bottled water is safer than tap water
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(Dupont et al., 2014). Although Garcia-Cuerva et al. (2016) have indicated that risk
perceptions for water shortages and water conservation rise with age, other studies contend
that the influence of age on risk perception of water is not linear because the influence can be
both positive and negative as the object of risk varies (Skuras & Tyllianakis, 2018). A brief
summary the magnitude of these effects is shown in Table 2.
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Table 2. The Effects Internal Factors on Risk Perception of Drinking Water (Odds Ratio)

Articles Gender Age Education Health Race Social and Living Environment
Spence and Male (0.876) — Low (0.786) Poor — Living in the Arctic (1.941)
Walters (2012) (1.284) Living in different provinces (many

of them are significant)

Pierce and — — High school (1.15) — Black Housing unit rating (0.83)
Gonzalez (2017) (0.7 Building built in 1990 or later (0.96)
Trailer park (0.64)
Small system (1.3)
Neighborhood rating (1.14)

Ownership of housing unit (1.36)

Dupont et al. Female (1.26 —higher  18-24 (4.11 bottled water is — — — —
(2014) bottled water safer than tap, 2.83—higher
expenditures) bottled water expenditures,
0.68%-100% bottled water
drinker)
Skuras and Male (0.744— Can be both positive and Completed — — Living in rural areas (0.922—
Tyllianakis Chemical pollution negative on different risks education (all>1.1— Chemical pollution, 0.844—
(2018) risk, 0.895—Changes Algae growth, Chemical pollution)
to ecosystems) Living in large towns (1.122—

Chemical pollution)
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Articles Gender Age Education Health Race Social and Living Environment

chemical pollution
risk, changes to
ecosystems)
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Risk perceptions and trust are not only informed by individual psychological factors but are
also shaped by interdependent social, cultural, and historic contexts. In examining public
perceptions of indirect potable reuse in Tucson, a desert city, Ormerod and Scott (2013) found
that trust is a central factor and social groups differ in their perceptions of risks due to their
divergence in experiences, identities, and moral values. Similarly, ingrained cognitive
paradigms and cultural expectations also constrain the range of households’ acceptable water
use options (Stenekes et al., 2006). Some risks are recognized while others are repressed.
This is correct intuitively as people tend to rely on their social and moral values to assess
situations and to avoid using water that they consider risky (Po et al., 2003).

In addition to personal attributes, neighborhood and broader built environment
characteristics are also important because the quality of a housing unit and public water
services provided to a neighborhood may affect perceived water risk (Pierce & Jimenez,
2015). For instance, standalone mobile home units rely more on small water systems than
other housing units do. One is less likely to perceive the risk of pollution or other threats
related to water if they live in a rural environment (Skuras & Tyllianakis, 2018).

Information Factors

A person is expected to form an understanding of relative threat when provided with
information (Mosler, 2012). In this sense, information about water itself, the behavior of
friends or neighbors, news in the media, and public engagement of government authorities
and water companies could all affect trust and risk perception in water use. Generally, the
more information about water-related issues a household can obtain, it’s less likely they
perceive their water consumption is risky (Skuras & Tyllianakis, 2018).

The physical characteristics of water, such as taste and odors, are direct information that
forms people’s risk perception on drinking it. Doria de Franca et al. (2005) use a structural
equation model (AGLS estimator) to show that people tend to link offensive taste and odors of
physical tap water to potential health risks, given that is the basic information they have to
directly judge quality. However, the influence of physical information on risk perception can
be weaker than that of external information from friends and the media, although the former
is more direct (Doria de Franca et al., 2005). Additionally, experience with alternative water
sources or water authorities could affect trust and risk perception of household water
consumers. One is more likely to accept alternative water sources if they currently experience
poor quality of water supply (Sims & Baumann, 1974). Besides, those who have had negative
interactions with the government may deem them unreliable and choose to trust
nongovernment sources of information or services instead (Wray et al., 2006).

Indirect information from relatives, friends, or neighbors regarding the quality of tap water or
recycled water can influence one’s own risk perception and trust according to the network
theory of contagion (Scherer & Cho, 2003). Individual perceptions are the results of the
attitudes or behavior of networks and self-organizing systems in which they communicate with
each other. Those who are more engaged with others in interpersonal networks have more
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opportunities to exchange information, and thus they are more likely to share similar
perceptions, beliefs, and behavior on same topics (Fessenden-Raden et al., 1987; Scherer &
Cho, 2003).

Not only could social network amplify the impacts of information on trust and risk perception,
more importantly, mass media and social media also play a key role in providing information
to the public that influences the formation or evolution of trust and risk perception (Doria de
Franca, 2009; Wray et al., 2006). The media has become the primary information source in
which hazards and threats occurring around the world are thoroughly documented. Therefore,
how the media describes household drinking water can have a significant influence on public
perception of water and on the trustfulness in relatives and authorities. Appropriate media
coverage can clarify the facts and mediate risk perceptions, whereas misleading media
coverage may cause unnecessary anxiety and skepticism. For instance, on the rare
circumstances when chlorination is reported in the media, it is portrayed negatively and is
easily considered connected to its byproducts risks (Doria de Franca, 2009; Driedger & Eyles,
2003). Furthermore, as pointed out by Coleman (1993), dependence on only one media
platform such as television may to some extent restrict the overall risk condition that people
can obtain because television information is less in-depth than written reports. Therefore, the
diversity of news resources is also a determinant of people’s risk perception.

Lastly, people can build perceptions and decisions by social conformity without specific
information on water use. Water use behavior is embedded in, as well as shaped by, social,
cultural, and historic contexts. People sometimes make water use decisions simply because
others in their community have done so (Leong & Lebel, 2020). Public narratives and
discourses around water choices or water conservation also shape water consumers’ behavior,
which is subject to the influence of a broader social and political framework that constructs
knowledge about water with or without direct water use information. For instance, household
water users tend to trust new water regimes if the narrative constructed by the interpretive
community provides sufficient legitimacy for the change (Leong, 2015).

Future Directions

In summarizing the advances in studies of risk perception and trust in household water use,
four directions are worth further exploration.

First, new dynamics of risk perception and trust and their effects on household water use are
worth investigation in the era of information explosion. The rapid development of information
technology and the growing influence of social media have substantially reshaped the way
information is generated and received. As the mechanisms of information generation,
exchange, dissemination, and iteration are rapidly changing, new features of risk perception
and trust have emerged that are altering people’s behavior. Exploring how shifting technical
contexts reshape risk perception and trust can help decision-makers and scholars understand
new driving forces for household water use behavioral changes and inform future water policy
instruments.
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Second, the coevolution mechanism of risk perception and trust in household water use also
warrants further exploration. While many scholars have pointed to trust as a mediator of risk
perception, how risk perception can mediate trust in household water use is understudied. In
practice, risk perception and trust, as two interconnected psychological elements, rarely
perform in isolation. Their coevolution, in different temporal and spatial settings, may
demonstrate a variety of characteristics that affect households’ water use behavior in ways
that remain to be fully understood.

Third, in what ways, as well as to what extent, the effects of risk perception and trust on
water use behavior vary across geographical contexts remain uncertain. On the one hand,
with most studies choose city-level or state-level data, there is a question mark hanging over
whether the existing findings also apply to other places with completely different
socioeconomic and political conditions. On the other hand, it is unclear whether and how
residents’ water use behavior in one jurisdiction can be influenced by the spillover effects
from another jurisdiction. Even in a few studies using national survey, no cross-region
relations have been detected.

Last but not least, the nuanced effects of different types of risks on household water use
remain to be explored. For instance, few studies have examined the differences between
controllable risks such as pollution and uncontrollable risks such as natural disasters. More
in-depth analysis of different types of risks and their impacts would not only generate more
comprehensive understanding of how risk perception shapes household water use but also
inform policy instruments that manage risk perception and facilitate water conservation
behavior.
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