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Abstract

Promoting residential water conservation is essential to address water shortages caused by the
rapidly increasing demand for water in both developed and developing countries. Understanding
the key factors that influence water conservation efforts is essential because it can help implement
effective policies for managing water demand. While much research has focused on some
particular aspects based on several theories that contribute to the acceptability of new behaviors,
other factors that significantly explain these actions have been overlooked. To better understand
how individuals use and conserve water, this study set out to identify significant social,
psychological, and behavioral aspects. To obtain the data for the first project, a total of 625

international students and employees from various universities in Fukuoka, Japan, participated in
a survey. According to the structural equation modeling results, the suggested model accounts for
46% of the variability in water conservation activity. Attitude, responsibility, and culture were
strongly correlated with awareness of water issues. There was a clear relationship between attitude,
responsibility, and emotion, except for culture. Finally, significant and favorable relationships
have been found between water conservation behavior with emotion, culture, habit, and
involvement. This study combines these components into a single model to more accurately
characterize individual water conservation behavior. According to the sequential regression model,
all drivers, including demographic factors, increased the variation's contribution to water saving
to 53%. The positive attitude, mood, and water-saving behavior of female participants were much
higher than those of male participants. When compared to younger individuals, older participants
had higher degrees of awareness, culture, habit, and water conservation behavior. Finally,
participants thought that consciousness of water issues was the most crucial factor in behavior

related to water conservation. In the second project, another questionnaire survey on 514 Japanese

adults was also conducted to see how these variables influence their water consumption and
conservation behavior. To examine the direct and indirect effects of socio-psychological and
behavioral factors on consumption and conservation practices, structural equation modeling was
carried out by controlling multiple demographic variables. The advocated model explained 57%
of the variation in water conservation practices and 55% variance in water consumption.
Individuals’ awareness of water issues was found to be linked to attitudes, responsibility, water

use habits, involvement, and emotion.



Furthermore, the attitude had a strong positive relationship with habit and emotion, and
responsibility significantly influenced emotion and involvement. Finally, water conservation
behavior was strongly and positively associated with emotion, habit, and participation, whereas
water consumption was negatively linked to emotion, habit, and involvement statistically. The
analysis also indicated that higher-income respondents conserve less water and use more water
than lower-income respondents. Moreover, as people get older, their water conservation behavior
improves while their usage decreases. Similarly, when the number of rooms and family size
expands, water conservation actions decrease, and water use increases. Water conservation is
crucial to guaranteeing future water availability in a world where natural resources like water are
becoming increasingly limited. These findings may help policymakers improve household

awareness, responsibility, and participation in water conservation measures.
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Chapter-1 Introduction

Chapter 1

Introduction

1.1 Background

Every individual has the freedom to live in a society where access to clean water is
uncomplicatedly given. Water has always been essential to maintaining both human life and the
ecosystem. Water is necessary to produce energy, food, belongings, and amenities in many sectors
of society. One of the primary issues addressed by the Sustainable Development Goals is the
reliable and sufficient availability of water [1]. In many places of the world, substantial
improvements in water withdrawal, contamination, lifestyle, and environmental changes have
resulted in severe water scarcity [2,3]. These changes cause ecological imbalances, which may
worsen water shortage in particular locations [4,5]. It is now necessary to look into specific actions
to conserve water resources to deal with the rising water demand [6,7]. Currently, over 2 billion
people face the threat of losing access to freshwater supplies. By 2050, at least one in every four
people will reside in a nation with severe water shortages. These issues can be resolved with
increased planning, collaboration, investment, and technological innovation [1]. To enhance
access to drinking water in various developing countries, particularly in Sub-Saharan Africa and

the Asian area, more funding is therefore required for local management of freshwater systems
[8].

Water scarcity is already affecting over half of the world's population [9], and future social and
ecological changes are expected to exacerbate [4]. Urban regions are more vulnerable to water
scarcity, which is one of the most pressing challenges today [10,11]. It is also regarded as a severe
threat to the sustainable advancement of human societies [12]. Many global studies offer general
management options to address water scarcity, such as increased spending on freshwater
management systems, better coordination of activities, desalination, efficient irrigation facilities,

financial incentives, and technological renovation [1].

Japan, an Asian country, has faced severe water shortages several times, including in 1964 in
Tokyo, 1967 in Nagasaki, 1973 in Takamatsu, 1978 in Fukuoka (Fig.1.1), and so on. In 1994, a

1
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water crisis devastated practically all of the country. Approximately 16 million people were
affected at least once by a suspension or reduction in water flow and suffered 140 billion yen in
agricultural productivity [13]. During the drought of 1978, Fukuoka received barely 70% of typical
rainfall and lacked sufficient reservoirs and dams. The city's water supply had to be reduced for
287 days. This was the first instance in Japan that a city with a population of over one million had
experienced such a long drought. Due to the drought, Fukuoka City has been known for its severe
water shortage. Fukuoka City began attempts to become a "water conservation-conscious city"

after learning vital lessons from the catastrophic drought [14].

Fig. 1.1 Fukuoka drought 1978

Source: Fukuoka City Waterworks

Fukuoka city adopted an "Ordinance on the Promotion of Water Conservation™ in 2003 as a first
step toward becoming a water-conscious community. This is Japan's first water conservation
ordinance to be put into effect. With the community's help, it is intended to create an
environmentally friendly and drought-resistant city while facilitating a reliable water supply.
Fukuoka is encouraging the construction of water recycling facilities that treat wastewater or
rainwater and reuse the treated water for other uses, such as flushing toilets and agricultural
irrigation. There are three different kinds of these facilities: 1) "individual circulation type," which

uses water recovered from wastewater; 2) "wide-area circulation type,” which uses recovered




Chapter-1 Introduction

water delivered from a wastewater treatment plant; and 3) "non-circulation type," which uses
cleaned rainfall. A water control center was set up in Fukuoka City in 1981 to regulate "water flow
between water purification facilities™ and "water pressure inside distribution pipes throughout the
city." A significant contribution to the efficient use of water is made through continuous
monitoring of flow meters and water-pressure gauges, as well as remote-controlled motor valves,
which enable smooth flow adjustment and exact water pressure adjustment. Fukuoka City has
methodically implemented leak detection procedures to reduce the loss of precious water resources
and utilize them effectively. The city typically replaces distribution pipes every 40 years because
outdated pipes might increase the likelihood of leaking. Fukuoka City declared June 1 to be
"Water-Saving Day" in order to remember the lessons learned from the drought in 1978. The city

runs a "water-saving program" every year from June to August.

Additionally, the city works to maintain high public awareness of water conservation to promote
the "careful use of water as a finite resource.” Public relations activities carried out year-round,
such as distributing literature to all households in the city, issuing a guidebook for schoolchildren,
and study tours to waterworks facilities. As a result, the people of Fukuoka City are very conscious
of the need to save water. Even though there have been fewer water shortages recently, it is still
important to understand how Japanese people consume and conserve water to prepare for potential

future shortages.

1.2 Importance of conserving water

Having enough water is one of the biggest problems facing the planet. Individuals play a critical
role in this circumstance; they should be actively involved in developing and adopting sustainable
practices. Water authorities understand the need to minimize water demand while ensuring future
water supply [2]. Demand management strategies are generally the most environmentally, socially,
and economically sustainable solutions that can help consumers adapt to more sustainable water
consumption habits [15-18]. Nowadays, the main objective of water demand management is to
encourage households to conserve water by altering their water-use habits [16]. Typically,
households conserve water by cutting back on water use [19]. Residential water conservation,
which includes behavioral conservation [20], which relates to "daily actions to save water" [21],
has gained considerable attention. Daily efforts involve replacing leakage taps, reusing grey water,

taking shorter baths, shutting off taps when brushing teeth, and using the full-load dishwasher.
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Conservation behavior relies heavily on a large-scale social shift toward an environmentally
responsible lifestyle, which can be facilitated by encouraging individuals to engage in sustainable
behavior [22,23].

Additionally, efficiency behavior, a different type of water-saving behavior, necessitates greater
technological investment and human involvement (i.e., installing water- saving appliances at
home) [24]. It utilizes various water-saving equipment, including dual-flush toilets, water-saving
washing machines, and low-flow showerheads [3,25]. The widespread use of water-saving
technologies could result in significant water savings [16,26,27]. Studies show that switching to

water-efficient appliances for all household appliances can reduce water use by 35 to 50% [6,26].

1.3 Situational and demographical characteristics

Water consumption and conservation behavior are significantly influenced by some situational
factors, such as building types and residents' tenure status [28]. Previous research has indicated
that homeowners use less water than renters, while people of detached homes report more intention
to conserve water [29,30]. The availability of water meters encourages people to save water.
According to economists, when prices increase, less water will be consumed or desired [30]. Many
localities successfully employed this strategy during the drought in the southeastern United States,
and it may be the best long- and short-term answer to overuse. The restriction is another situational
issue. In drought, water providers and/or governments frequently impose water restrictions, which
demonstrably lower usage [31]. In many situations, planners would find it more beneficial and
productive to impose water usage restrictions in addition to introducing alternate strategies.
According to research, water use is also explained by socioeconomic factors, which can inhibit or
promote behavior [28]. Water consumption is higher in households with more residents [6,32].
More educated households have a greater desire to conserve water [33], whereas other studies
show that more education is also associated with greater water use [32,34]. Higher-income has
been linked to stronger intentions to set up water-efficient appliances [35] and, in some cases,
higher water use [21]. Older residents generally use less water than younger residents [30,36].
Furthermore, contextual factors such as the type of house, current living status, and the number of

rooms have been shown to influence water consumption and conservation behavior [6,21,37].
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The general notion of conservation behavior also includes the importance of personal capability
[38]. Sociodemographic factors like age, education, and income can operate as proxies for personal
ability. This capacity, such as expertise and abilities, can boost conservation actions. For instance,
a person with better income and education may be more aware of the need to conserve water and

more likely to install water-saving appliances that can significantly lower family water usage [39].

1.4 Psychosocial and behavioral characteristics

Studies in environmental science are increasingly examining what influences water use and
conservation. In the water conservation and consumption context, recognizing the psychosocial
and behavioral motives can help policymakers devise more efficient demand management
measures and encourage more conservation behavior [3,7,21,28,40,41]. Several studies have
discovered that psychological factors which include intentions, attitudes, values, beliefs, subjective
and personal norms, self-identity, behavioral control and emotion [32,42-44] are the substantial
factors of water consumption and conservation behavior. Besides this, social issues such as
individual involvement, environmental awareness, sense of responsibility [45-48] and behavioral
determinants like habits [28,41,49] are the most significant determinants of water use behavior. In
addition, water price [30,50,51] and the installation of water-saving appliances [31,52] are also

important parts of an individual’s water conservation and consumption pattern.

Psychological Factors: Intention shows a drive or desire to perform an activity, and is the most
direct predictor of pro-environmental behavior. Attitudes refer to a positive or negative assessment
of a given action or thing, subjective norms provide views of social support from significant
individuals for a particular behavior, and perceived behavioral regulation describes how self-
controlled the activity is perceived. Personal moral convictions about the environment are also
articulated as sense of obligation to use natural resources carefully, and these feelings may
positively influence pro-environmental behavior. Additionally, emotion denotes physiological
activation, is connected to expressive behaviors, is related to conscious experience, and is a
fundamental component of many human endeavors. Emotions are subjective feelings that cause
people to feel certain things, like anger or joy. This emotional attachment to the natural world
strongly correlates with self-reported conservation behavior and is an influential driving factor

behind environmental protection initiatives.
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Social and Behavioral Factors: Environmental consciousness is the main factor in recognizing our
environment's vulnerability and the significance of its preservation. A sense of duty is similar to
knowing and carrying out one's responsibilities. Socially responsible persons are usually more
willing to save water than others. Personal involvement is determined by the degree of personal
significance associated with a particular object, circumstance, or action, which in turn depends on
one's motivation to act and process information. In addition, habits related to water use and
conservation may include cleaning clothing and dishes with minimal water, taking shorter showers
and baths, and watering the yard with a bucket of water instead of hose. The amount of intellect
needed to make daily decisions can be reduced due to these behaviors, which are the result of

automated cognitive processes created through repetition.

Evidence supports that each of these factors is a significant predictor of water conservation
behavior. The results are somewhat inconsistent, though. According to research, participants in the
United Kingdom have a good attitude toward water conservation, with 83% of respondents saying
that households need to do so [39,53,54]. However, this is a lesser percentage than comparable
Australian surveys, which discovered that 94-98% of participants thought it was vital to save water
[55-57]. This discrepancy might result from greater knowledge of Australia's widespread water
scarcity problems [53]. Research on public perceptions of water stress issues reveals conflicting
views on the likelihood of water scarcity in the UK. According to studies, there is a direct link
between contact with water scarcity awareness and actions taken to conserve water. The majority
of those who said there was a low risk of water scarcity (69 percent) also claim to not be water

conscious [54].

According to several studies, attitudes and subjective norms were ineffective at explaining
variations in household water use; however, perceived behavioral control was a significant
predictor of water conservation behavior [6,58]. This might be justified by the study's integration
of contextual variables, and it was demonstrated that these variables accounted for a considerable
part of home water use. This is another proof of the need for thorough, systematic research
incorporating various determinants rather than just one type. For instance, contextual variables can
significantly influence how well these psychosocial determinants predict outcomes, demanding

the inclusion of both psychosocial and contextual variables in a single study.
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1.5 Significance of the present study

To build any water-saving strategies, it is crucial to start by considering consumption and
conservation behavior with related factors [59]. The current study investigates the fundamental
factors of household water conservation and water usage behavior by combining demographic,
situational, psychological, social, and behavioral aspects. As a consequence, we explore the
relationship among water conservation, consumption, and related psychological (emotion, culture,
and attitude), social (awareness, responsibility, and involvement), and behavioral (water use habit)
aspects of the residents who live in the Fukuoka city, Japan. Fig. 1.2 displays the variables that

make up the current investigation.

Awareness ?

Attitude
Responsibility
Habit

Culture

Emotion

Water Conservation Water Consumption

Involvement

0] ]

Fig. 1.2 Essential psychological, social and behavioral factors of water consumption and
conservation behavior
This study contributes to the current body of knowledge by extending the study of individual
consumption and conservation behavior in a variety of ways. The general goal of this study is to
bridge the research gaps by combining psychological, social, behavioral as well as demographic
and situational aspects as control variables into a single model and testing empirical hypotheses
related to water-saving behavior and consumption patterns. Furthermore, we propose an innovative
model in this paper that incorporates multiple predictors such as attitude, emotion, culture,
awareness, responsibility, involvement, and water use habit, along with demographic factors as a

control variable, to explore a wide range of water conservation activities and consumption patterns
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in the residence. Some studies relate water conservation behavior to each of these elements
separately, whereas others merely link the amount of consumption, which is insufficient [6,42,60—
66]. To our knowledge, no empirical study has ever been conducted in Japan on the relationship
between psychosocial and behavioral components with conservation and consumption behavior.
We use a structural model and an ordered logistic regression to look at the impact of these several
elements on water conservation behavior and consumption. By gradually including the

components in the model, this study also used sequential regression analysis to assure robustness.

This study is important from both a theoretical and a practical perspective. It is impossible to
exaggerate the value of conserving water supplies to the economy and ecology. All commercial
operations would collapse in the absence of water. All life, including humans, would cease to
survive in the absence of an ongoing source of pure, fresh water. Theoretically, this study has the
potential to increase our understanding of some topics. Comparing studies conducted in several
nations reveals variations in the cultural predictors of water conservation behavior. This might

improve the knowledge of water conservation practices across cultural boundaries.

1.6 Research Objectives

The present study comprises two main research projects. The first project emphasizes the
psychological (attitude, emotion, and culture), social (awareness, responsibility, and involvement),
and behavioral (habits) determinants regarding the water conservation behavior of international

students and employees who are residing in Fukuoka, Japan. The objectives were as follows:

> Develop a questionnaire (English version) to measure the psychological, social, and
behavioral determinants or factors of water conservation behavior.

» Ensure the reliability and validity of the questionnaire by following different statistical
techniques.

» Measure the effect of psychological, social, and behavioral factors on individual water
conservation activities using a structural model.

» Determine these factors' distinct and combined impact on conservation behavior using a
sequential regression model.

> ldentify the most dominating factor behind the individual conservation behavior.
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The second project emphasizes the demographical (age, gender, profession, educational level, and
income level), situational (current living status, types of house, number of rooms, and number of
family members), psychological, social, and behavioral determinants regarding water consumption
and conservation behavior of Japanese peoples in Fukuoka, Japan. The objectives were as follows:

» Translate the questionnaire into Japanese to measure the several factors of water
consumption and conservation behavior.

» Confirm the reliability and validity of the translated version of the questionnaire.

» Examine the direct and indirect effect of psychological, social and behavioral factors on
water consumption and conservation activities using structural model.

> Recognize the effect of control variables (demographic and situational factors) on water
consumption and conservation level.

» Confirm the robustness of the results by carrying out an ordered logistic regression

analysis.

1.7 Thesis Outline

The framework of the Ph.D. thesis consists of five main chapters as follows:

Chapter 1 provides background information about the water shortage of different places,
including Japan, and possible explanations. Moreover, this chapter confers the importance of
conserving water and discusses several psychological, social, and behavioral variables in properly
comprehending how individuals use water and make water-related decisions. This section includes

the significance of the current study and presents the research objectives of two projects.

Chapter 2 summarizes the study's theoretical background based on a literature review. This
section contains diverse theories related to water-using behavior, such as the Theory of Reasoned
Action, the Theory of Planned Behavior, the Social Cognitive Theory, the Value-Belief-Norm
Theory, and so on. This chapter presents these theories clearly and precisely with a theoretical

model to better understand them.

Chapter 3 introduces the proposed model and study hypotheses (first project), followed by a
discussion of the key survey methodologies, including sample, questionnaire construction (content
validity and reliability), data collection, measurements, and data processing procedures. In detail,

this chapter comprises the method of analysis, why this method is used, types of methods, steps of
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the analysis, and relevant model fit indices to determine the proposed model fit or not. Finally,
chapter 3 reveals the results of the first projects regarding the impact of several factors on the water
conservation behavior of international residents. The results were obtained through the
measurement model, structural model (path analysis), Pearson Product Moment correlation,

multiple regression, and sequential regression model.

Chapter 4 explains about the proposed model, hypotheses, sample selection, data collection
procedure, and results of the second project. This chapter demonstrates different types of reliability
and validity of the questionnaire based on the Japanese version, path analysis, correlation test,
ordered logistic regression model, and direct and indirect effects of psychological, social, and
behavioral factors on water consumption and conservation activities. Chapter 4 also depicts the

influence of demographic and situational determinants on consumption and conservation patterns.

Finally, Chapter 5 highlights the findings, discussion, potential implications, and limitations. In
addition, it presents some recommendations for prospective investigators suggesting that more
research is needed to have a better knowledge of the drivers of water use behavior to build
successful water demand management approaches. Lastly, chapter 5 finishes with possible

research ideas for future work.
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Chapter 2

Theoretical Framework

2.1 Theoretical background

Numerous attempts to explain the factors connected to people's participation in a particular pro-
environmental activity have been made in the environmental literature. Early fundamental theories
of pro-environmental behavior predicted that increased environmental awareness and a favorable
attitude toward the environment would encourage pro-environmental conduct. The environmental
psychology field has played a significant role in describing water consumption and conservation
behavior as well as exploring influential determinants by providing a broad range of socio-

psychological theories.

2.2 The Theory of Reasoned Action (TRA)

TRA is the most widely used and scientifically justifiable theoretical framework [67]. According
to the theory of reasoned action (Fig.2.1), behavioral intention is influenced by attitudes and
subjective norms [10,40,68-70]. The most accurate indicator of whether someone will engage in
an activity is thought to be their intention to do so. Attitudes and subjective norms, in turn, predict
intentions. A person is more likely to engage in a behavior or action if they have a positive opinion
of it and believe it to be beneficial to their friends, family, or society. Attitude results from
behavioral belief, or salient information, the perceived likelihood that engaging in a given behavior
would produce a specific consequence, weighted by how highly the outcome is valued. A person's
subjective norm is a result of their normative belief, which is the perceived pressure from particular
referents to engage in the target action, as well as their incentive to do so out of concern for them.
Intentions hold a prominent position because it is now apparent that attitude and behavior are not

directly related.
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Fig. 2.1 The Theory of Reasoned Action (TRA)

2.3 The Theory of Planned Behavior (TPB)

TPB is a well-known and extensively utilized socio-psychological framework for explaining
behaviors, especially pro-environmental [6,43,71-74]. In this model (Fig. 2.2), the best predictor
of behavior is intention [75-77], and intention is determined through attitude toward the behavior
[78,79], perceived behavioral control [80,81], and subjective norm [6,82]. The motivating
elements that impact an action are captured by intentions, which are signs of how much effort
someone is prepared to put forth to carry out the conduct. Generally speaking, the likelihood of
behavior should increase with the strength of the intention to engage in it. Attitudes comprise two
distinct but intricately linked parts, including emotional and cognitive components. When
discussing a topic, the emotional component refers to how the person feels, whereas the cognitive
component places more emphasis on their beliefs [83]. A person's impression of societal pressure
to perform or refrain from performing an activity is referred to as a subjective norm. People
frequently behave based on their assumptions about how others would see them, and the people
they have close relationships with significantly impact whether they are willing to accept a possible
behavior [84]. Perceived behavioral control (PBC), the third determinant, is the degree to which a
person perceives that action is under their self-control. It refers to a person's perception of the ease
or difficulty of carrying out an action [85]. TPB is a compact model that enables researchers to
extend the original TPB with additional predictors pertaining to a specific behavior. According to
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the TPB, behavioral, normative, and control beliefs—commonly referred to as indirect
predictors—are said to have an impact on the three determinants of intention. Normative beliefs
are "a person's subjective possibility that a particular normative referent intends the person to
execute a given behavior." In contrast, control beliefs are connected to various elements (such as
time, money, accessible infrastructures, etc.) that either impede or facilitate a behavior. Behavioral
beliefs are the perceived benefits and drawbacks of engaging in a particular behavior. The TPB
has been used a lot to investigate the reasons motivating different pro-environmental actions since
it was introduced about three decades ago: the use of substitute transportation [86], wastewater

recycling [87], saving water [35,88], energy conservation [89] and others.

Subjective
Norm

Behavior

Perceived
Behavioral
Control

Fig. 2.2 The Theory of Planned Behavior (TPB)

2.4 Norm Activation Model (NAM)

This theory is primarily grounded in altruistic behavior and states that a person sacrifices their own
self-interest for the collective good of others [90]. The Norm Activation Model identifies personal
norms, an ascription of responsibility, and awareness of consequences as the three main factors
that predict pro-environmental behavior (Fig. 2.3). Personal norms can be described as a form of
self-discipline that is connected to pro-environmental activities. This is a primary determinant of
pro-social behaviors. The term ascription of responsibility refers to an individual's subjective

judgment of his or her level of accountability for the results of their actions. A person's assessment
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of the severity of his or her own behavior on the welfare of others is referred to as awareness of
consequences. Personal norms are activated when people are aware of the consequences of
performing or not performing a specific behavior and when they accept responsibility for those
consequences [75,91,92]. This model has been used extensively in earlier research to examine pro-
environmental behaviors in a variety of contexts, including public transport services, energy use,

carbon emissions, and acceptance of responsible technology [93-95].

Awareness of

Consequences )
Pemsondl §f Behavior
Norms

Ascription of i

Responsibility

Fig. 2.3 The Norm Activation Model (NAM)

2.5 Value-Belief-Norm Theory (VBN)

The Value-Belief-Norm theory, which links the values theory, norm activation theory, and beliefs
(Fig. 2.4), was proposed by Stern [96]. Numerous researchers discovered that pro-environmental
behaviors might emerge when people feel obligated to engage in the behaviors and are aware of
the detrimental impacts of their actions on the environment by using the value-belief-norm
paradigm [62,92,97]. This theory is intended to fit environmentalism's context by accentuating
pro-environmental behavior, and it includes another two important concepts, ecological
worldview, and values, [96,98]. People with a more positive ecological worldview believe that
people overuse natural resources, and that’s why environmental conservation is a worldwide
necessity [46,76,81]. Value states a guiding concept for any activity based on desirable trans-
situational goals, which vary by relative importance. Altruistic, biospheric, egoistic, and openness

to change values were all included in the value components. According to this theory, there are
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causal links between values, beliefs, norms, and behaviors. The VBN theory has been applied to a
variety of populations and is frequently used to explain the connection between socio-
psychological characteristics and pro-environmental behavior. For example, it has been applied to
comprehend energy conservation practices [62,99], customers’ sustainable behaviors [100], and
university students’ ecological behaviors, such as how they like to travel and how much food and
energy they use [101]. The VBN theory was investigated in these studies to determine which

predictor variables (values, beliefs, attitudes, and PN) account for pro-environmental behaviors.

Values Beliefs Norms
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Fig. 2.4 The Value-Belief-Norm Theory (VBN)

2.6 Social Cognitive Theory (SCT)

This is a valuable theoretical framework for exploring psychosocial mechanisms and variables that
affect people's feelings, ideas, and behaviors [102,103]. To comprehend the connections between
individual, behavioral, and environmental factors, research has focused on SCT [104]. According
to SCT, an individual's behavior is influenced by a variety of personal, environmental, and
behavioral factors, which is the result of the interaction between an individual's beliefs, which
include outcome expectations, self-efficacy beliefs, and a sense of volitional control, and the social
and physical environment in which behavior occurs (Fig. 2.5). Outcome expectations and self-

efficacy serve as a guide for an individual's behavioral intentions, and socio-structural elements
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also have an impact on that individual's behaviors [63,105,106]. The learning that takes place in a
social context is highlighted by social cognitive theory. According to this perspective, individuals
are active agents who have the power to both affect and be impacted by their environment. A wide
spectrum of human behavior, including both good and bad social behaviors like violence, pro-
environmental behavior, substance misuse, and mental health issues, has been explained by social
cognitive theory [107-109]. Two essential elements of SCT are self-efficacy beliefs and outcome
expectations. A judgment regarding the anticipated effects of engaging in a particular behavior, or
a kind of motivation for people to engage in a specific behavior, is known as an outcome
expectancy. This is significant because, in most cases, people behave in a particular way only when
given the incentive to do so. Having such a reward can encourage people to make goals for their
futures and inspire themselves cognitively [103,110]. Another important factor in SCT is self-
efficacy, which can be described as a person's perception of how easy or difficult it is for them to
do a particular activity and their level of self-assurance in that capacity. According to SCT, people
who are more self-assured in their abilities are more prone to start challenging behaviors. As a
result, assessments of one's ability to carry out the courses of action necessary to handle future
events are a focus of self-efficacy. According to many academics, self-efficacy is the most crucial
precondition for behavioral change and acts as a mediator between one's cognition and behavior
[103].
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Fig. 2.5 The Social Cognitive Theory (SCT)
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2.7 Health Belief Model

This classical model explains individual behavior's complexities and multiple perspectives
[17,111]. It focuses on people's ideas about their decisions and is the most prevalent and widely
used theoretical model in health-promotion behavior and preventive health behaviors (Fig. 2.6).
People are more likely to take preventive action (water conservation behavior) when they feel and
believe they are at risk (water scarcity) [10,112,113]. Furthermore, this model explains why certain
people choose not to engage in preventive behaviors [111,114]. This paradigm was created in the
early stages of health research to explain and comprehend why people don't engage in preventive
and detective health initiatives. However, many environmental behaviors have an impact on
human well-being and health. The HBM has been successfully used to forecast a variety of pro-
environmental behaviors, such as the use of renewable energy, the testing of private well water,
the management of household wastewater treatment systems, the response to extreme weather
events, the adoption of rainwater harvesting, drought adaptation behaviors, and farmers'

conservation behavior [17,39,115].

Perceived threat and perceived expectancy are two behavioral assumptions HBM predicts to occur
most frequently. Perceived vulnerability and perceived severity are two of the subcomponents that
make up the perceived threat. People's opinion of the risk or likelihood of developing health
problems is known as perceived susceptibility or perceived vulnerability, while their assessment
of the seriousness of the medical and social implications of that problem is known as perceived
severity. Perceived expectation also includes perceived benefits [116], which are the advantages
that come from engaging in healthy behavior and are related to how well-defined actions work to
reduce the risk of developing health problems and potential barriers to engaging in healthy
behavior [117]. Later, to improve behavior prediction, researchers incorporated the three
motivational categories of cue to action, self-efficacy, and general beliefs [118]. They anticipated
that these new structures could improve the model's capacity for explanation [119]. Cues to action
include a variety of catalysts, such as physical discomfort or disease, media exposure, and social
pressure, that stimulate a person's interest in making a change by raising their awareness about the
detrimental effects of a health issue [120]. Self-efficacy is described as the belief that one can
successfully complete a task, whereas general beliefs are one's values, specific views, and worries

about overall health issues [121].
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Fig. 2.6 The Health Belief Model (HBM)

2.8 The Comprehensive Action Determination Model

This model is an effort to overcome the drawbacks of the single models and provide a broad model
framework (Fig. 2.7) that would be applicable in a wider range of circumstances [122]. The theory
of planned behavior and the value-belief-norm theory, two of the most frequently cited theoretical
frameworks in conservation works, are combined in this model [81] to create an integrative
structure for categorizing the factors that influence conservation behavior. This model's key
premise is that individual behavior is directly influenced by impacts from three different sources,
including intentional, situational, and habitual factors. According to CADM, attitudes, societal
norms, perceived behavioral control, and personal norms all have an impact on behavior, and the
psychosocial determinants of intention act as an integrative variable to link these influences. The
CADM differs from earlier psychological models in that habits are a significant component of
behavior. Intention-behavior relationships are also thought to be moderated by habit strength,
implying that these relationships are weaker when habits are strong. In the past, when a behavior
was carried out for the first few times, PBC and intents were the key determinants. It became
internalized via repetition, and it supplanted the two variables as the controlling factor. But if
intentions, personal norms, and behavioral control did not change, they would continue to be

associated to habit strength because they influenced behavior at an earlier period. In a number of

18



Chapter-2 Theoretical Framework

investigations across several behavioral domains, the hypothesis has gained strong empirical
support [123,124].
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Fig. 2.7 The Comprehensive Action Determination Model (CADM)

Aside from the factors mentioned in the preceding theories, there is recognition in the
environmental science and applied psychology literature that there are some additional
determinants that can influence our water-related behavior. Environmental psychologists have
begun to consider emotion as a fundamental component of motivation. Positive and negative
emotions are predictive factors of resource-saving efforts [65]. A strong motivator of eco-friendly
behavior is this emotional attachment to nature [80,125,126]. However, researchers hardly ever
look into these emotions unless these emotions are connected to cognitive categories [127].
Previous research has consistently demonstrated the value of theoretical models based on emotions
and the significance of emotions in predicting pro-environmental behaviors [128-131].
Particularly, the adoption of pro-environmental practices is made easier by the negative emotional
responses caused by environmental degradation. One way to comprehend the connections between
emotions and environmental engagement is via the lens of moral dilemmas. Another method to
comprehend the links is through one's affinity for nature, which is undoubtedly the strongest
feeling connected to an environmental identity [65]. The current study aims to assess people’s

emotions regarding water consumption in light of the necessity of water for human survival
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considering the emotions as predictors of environmental participation, and these specific measures

connected to water issues are essential in predicting water conservation.

Numerous researchers found that when people feel responsible for engaging in the behaviors and
are aware of environmental challenges, pro-environmental behaviors may emerge [62,92,97].
Besides this, households with higher levels of participation in and knowledge of water-related
challenges used less water [32]. Several empirical studies have confirmed awareness as an
important factor in environmental behavior [64,132]. Households with higher environmental
awareness practiced more water conservation and consumed less water than those with lower
environmental awareness [3]. However, awareness does not always result in environmentally
conscious behavior. [133] contended that our attitude, as a mediating variable, can help explain

the effects of awareness on conservation behavior.

Involvement can also result in a greater concern for a society's welfare, a decrease in excessive
consumption, and even a concerted opposition to unsustainable practices [134]. The degree of
perceived significance or interest aroused by a stimulus in relation to a particular thing,
circumstance, or action is known as involvement [135]. The personal relevance degree varies
according to each person's intrinsic needs, values, and interests. Investigation on involvement has
been applied in such extents as commitment [136], purchase importance and situational
involvement [137], comprehension [135], and customer profiling [134]. Personal involvement is
a reasoned motivator that encourages people to seek more knowledge and spend more time
reflecting on their own behavior. However, the idea of personal engagement has not been
articulated explicitly or included in the literature on environmental behavior. A consumer's level
of involvement, as an intervening factor in water consumption and conservation behavior, can
influence his or her day-to-day water usage activities [45,138]. For example, suppose a consumer
is concerned about the security of his or her water supply and participates relevant campaigns,
initiatives, or programs. In that case, he or she may be motivated to conserve water. Individuals
develop pro-conservation behavior when involvement levels are high, which directly contributes

to lower water usage levels [32,58,73].

Water use in the home is a shared behavior involving numerous household members' actions.
Without other members of the home holding the same culture, a single person's commitment to

water conservation is unlikely to affect lowered household water use [73]. As a result, household
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culture may play a significant role in residential water demand. According to this viewpoint,
studies showed that people's intentions to conserve water are stronger when they see other people
doing so [29,33,35,139].

Applied psychology and sociology domains demand the inclusion of habits or practices in
comprehensive approaches that evaluate long-term behavior [92]. The degree of a behavior's
habituation can theoretically be analyzed on two different levels. The first one is related to the
characteristics of the behavior itself, such as its regularity and situational stability, and other
related to a person's characteristics, such as the degree to which one individual is habituated in a
position compared to other individuals in the same situation. This paper uses the second level of
analysis. Researchers define a habit as a frequent and instinctive action based on a lack of
preparation and limited mindful effort [140]. When existing circumstances change and seek a
different action, a change in habitual behavior is reasonable [124]. Many studies argue that habits
should be recognized as a critical, descriptive construct of a sustainable life [141,142]. Thus,
habitual behaviors are controlled more by automatic processes than by deliberate thought.
Evidence supports the connection between habits, intentions, and behavior related to water
conservation. [53,81]. Researchers emphasize the requirement for the habit to be more than just a
formal indicator of behavioral stability when used as an independent variable in an action model
[143]. Strong habits reduce the link between personal norms and behavior and increase the amount
of behavior that can be described by a given set of factors [144].

The current study integrates attitude, emotion, and culture as psychological factors, awareness,
responsibility, and involvement as social factors, and water use habits as behavioral factors based

on the discussion above.
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Chapter 3

Water Conservation Behavior of International
Students and Employees living in Japan

3.1 Research hypotheses

According to prior studies, environmental awareness is a foundation for taking action [64,145]. As
a result, awareness is the first element of the conceptual framework. Fig. 3.1 presents the
conceptual framework of the first portion of the current investigation. Based on the discussion
stated above (literature review), the following assumptions are being examined. We expect that
awareness would be a straight predictor for attitude (H1), responsibility (H2), and culture (Ha).
Then, attitude (Hs), responsibility (Hs), and culture (Hs) would be the significant factors of emotion
regarding water saving. Culture (H7) and emotion (Hs) would be the direct indicators of habit and
involvement. Lastly, emotion (Hs), involvement (Hio), habit (H11), and culture (H12) would be

favorably and strongly associated with water conservation behavior.
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Fig. 3.1 The conceptual outline of the research on water conservation behavior of international
students and employees living in Japan

3.2 Empirical Methods

3.2.1 Sample

The current study used a questionnaire survey method to conduct the analysis. The statistical
population for this study was made up of foreign university students and staff members living in
Fukuoka, Japan, who were at least 18 years old. Purposefully recruited respondents for the poll (n
= 625) came from various universities. A web-based questionnaire was developed in response to
the COVID-19 outbreak, and the possibility that respondents' desire to do an in-person survey may
decline. Respondents who desired to participate in the online survey were also issued a consent
form. Additionally, some written questionnaires were also distributed on campus to interested
parties. The paper-based questionnaire's objectives were to increase response rates, enable a wide
spectrum of people to take part in the survey, and prevent sampling bias. Lastly, the data were
gathered in 2021 between February and June. Due to the cross-sectional methodology used in the

current study, opinions may vary based on contexts, demographic features, and periods.
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3.2.2 Measures

All of the research variables were analyzed using multiple-item scales. Based on a thorough
analysis of earlier published research, we created eight multi-item measures to address the current
study topic. The questionnaire contained 62 items in all at first (60 multi-item scales, one multiple-
type question, and one descriptive statement). The measurement items of an individual’s attitude
(7 items), culture (6 items), and emotion (8 items) were adopted from the studies of
[20,24,48,68,72,125]. The studies of [32,62,75,98] were used to develop the measures of people's
awareness of water issues (7 items), sense of responsibility (8 items), and involvement (8 items).
The measurement items of individual’s water use habits (10 items) were adopted form
[21,32,72,92], while items of conservation behavior (6 items) were considered from the studies of
[6,24,28].

The content validity of measures was assessed in terms of item appropriateness and usability by a
group of professionals with extensive water science and environmental psychology backgrounds.
The questionnaire's face validity was then evaluated by giving paper copies to 25-30 employees
and students who were selected through convenience sampling (not included in the next analysis).
The final questionnaire had 51 acceptable items in all (49 multi-item scales, one multiple-choice
question, and one descriptive statement). It was measured using a five-point Likert answer scale,
with 1 being the strongest disagreement/never and 5 being the strongest agreement/always. For
instance: The response "I check toilets, faucets, and pipes for leaks and fix them immediately™ was
used to assess conservation behavior. The statement "'l am highly positive about water-saving™ was

used to determine attitude. In Appendices, constructions and measurement items are presented.

3.2.3 Analysis method

Structural Equation Model: The structural equation modeling method was used to assess the
current study's hypotheses. AMOS 24.0 and SPSS 26.0 were utilized to evaluate the data. A
statistical method called structural equation modeling (SEM) combines latent variables (factors or
constructs) with a structural model to examine the relationships between theoretical concepts
[146]. In behavioral and social research, SEM is a well-known and dependable multivariate
statistical method for examining direct and indirect interactions [147,148]. The survey's items are

the observed variables (indicators), whereas indicators can assess the latent variables (constructs)
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[149]. Common quantitative techniques, including correlation, multiple regression, and analysis
of variance (ANOVA), are comparable to SEM. SEM shares many similarities with these methods.
First, general linear models provide the basis for all four statistical methods. Second, only some
presumptions are true for all to be true. Thirdly, no one of these methods suggests causation. Even
while causal linkages are hypothesized, causation can only be established by the validity of the

underlying theory and research design, not by the outcomes of any of these procedures.

The ability of SEM to estimate and assess the correlations between constructs is one way in which
it differs from other methodologies and one of its advantages. SEM permits the use of many
measures to describe constructs and handles the issue of measure-specific error, in contrast to other
generic linear models where structures may be represented with a single measure, and
measurement error is not handled. This distinction is significant because it enables scholars to
determine the construct validity of components. To assess whether the SEM model effectively
captures the relationships between the constructs and observed variables, researchers must use
numerous test statistics and a variety of fit indicators (i.e., whether the model fits the data). The
measurement and structural models are the two crucial elements of structural equation modeling
[149,150].

Measurement Model: The researcher can assess how well the observed (measured or indicators)

variables work together to identify underlying hypothesized components using the SEM
measurement model. This measuring approach uses confirmatory factor analysis (CFA) to
examine and investigate the relationships between constructs and indicators [151]. Testing models
that include constructs with single indicators is highly discouraged [152]. Each indicator should
ideally be a distinct measurement of the hypothesized latent variable, when combined, representing

the underlying construct.
Certain Fitness Indexes serve as indicators of a measuring model's fitness [153].

1. Unidimensionality: When all measuring items have suitable factor loadings for each latent
construct, unidimensionality is attained. Any component with a low factor loading ought to be

eliminated in order to guarantee this of a measurement model.
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2. Validity: The ability of an instrument to measure what it is designed to assess for a latent
construct is known as validity. For each measurement model, three different types of validity are

necessary.

Convergent Validity. When every component of a measurement model is statistically
significant, this validity is attained. The Average Variance Extracted (AVE) for each construct
could be calculated to confirm the convergent validity further. The AVE value must be at least 0.5
to acquire this validity. Thus, keeping the items with low factor loading in a model can result in

the construct violating convergent validity.

Construct Validity. When the Fitness Indexes for a construct reach a sufficient level, this
validity is established. The fitness indices show how well the items are suited to measure each
latent construct. The Fitness Indexes are presented in SEM steps along with the corresponding

category and level of approval.

Discriminant Validity. This validity shows that there are no redundant items in the
construct's measurement model. The correlation between exogenous/independent constructs
should not be more than 0.85, which is one criterion for discriminant validity. The two exogenous
constructs are redundant or have major multicollinearity issues if the correlation value is greater
than 0.85.

3. Reliability: The degree to which a research tool consistently produces the same results
repeatedly when employed in the same circumstance. The following criteria could be used to

evaluate a measurement model's reliability.

Composite Reliability: A latent construct's reliability and internal consistency are indicated
by its composite reliability. In order to attain composite reliability for a construct, CR must be

greater than 0.6. (The formula is used to determine CR.)

Average Variance Extracted: The average proportion of variation for a latent construct that
can be explained by the measuring items is shown by this statistic. Every construct requires an
AVE > 0.5.

Composite reliability (CR) and average variance extracted (AVE) are calculated using the given

formula:
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YK?
n
(XK)?
[(EK)? + (X1 -K?)]

Where K indicates the factor loading of every item and n represents the number of items in a
model.

AVE =

CR =

Structural Model: The proposed relationships between the latent variables are described by

equations in the structural part of the model. Path analysis is employed in the structural model to
link independent and dependent variables to study the relationship between constructs and test
certain research hypotheses, [72]. Relationships between latent variables can be characterized as
covariance, direct effects, or indirect (mediated) effects. Similar to correlations, covariance is
described as non-directional associations between unrelated latent variables. Similar to the links
revealed in ANOVA and multiple regressions, direct effects are connections between measured
and latent variables. With the aid of single-directional arrows, we visually represent them. When
one or more latent variables mediate the relationship between an independent latent variable and
a dependent latent variable, this is referred to as an indirect effect [154]. The latent and measurable
variables are either exogenous (independent) or endogenous (dependent). According to classical
test theory, true scores and errors make up any observed measure's variance. Compared to
unreliable measurements, reliable measures have less error and are thought to better indicate the
underlying construct. SEM takes this presumption into account when estimating error variance for
dependent variables. The assumption is that the latent variable cannot fully explain the variance of

the dependent variables; hence error variance must also be modeled.

Steps in SEM: Data collection, model formulation, identification, estimation, evaluation, and

modification are the six stages that must be completed in order to test the model [155,156]. The
process of model specification involves identifying the links between the observable and latent
variables that are hypothesized to exist or not. Since any unspecified associations between
variables are presumed to be equal to zero, this distinction is crucial. We must take model
identification into account before we analyze the data. SEM, like factor analysis, aims to identify
the most precise description of the interrelationships among variables that faithfully capture the

associations found in the data.
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Researchers are now at the stage of estimating the model after defining the model, confirming that
the model is identifiable, gathering data from a sufficient sample of participants, and fixing any
issues with the data. The estimation process includes calculating the values of the unknown
parameters and the error surrounding those values. Researchers include both standardized and non-
standardized parameter values, or coefficients, as output, similar to regression. In regression, the
unstandardized coefficient is comparable to a B weight. The z value that results from dividing the
unstandardized coefficient by the standard error is comparable to the t value assigned to each B
weight in regression. The standardized coefficient is equivalent to regression. Maximum
Likelihood (ML), Least Squares (LS), Unweighted LS, Generalized LS, and Asymptotic
Distribution Free (ADF) are some estimation techniques. Prior to beginning their analysis,
researchers must decide which estimating technique to employ. Whether the data have a normal
distribution is one deciding aspect. In contrast to ML and modified LS approaches, LS and ADF
do not assume multivariate normality. When the sample is large enough, ADF does this instead of
LS estimation, which is unable to make a reliable inference about the population from the sample.
One of the most widely used methods, ML, is resilient to mild normality assumption deviations

[157], and when data are mildly non-normal, many researchers choose to employ ML.

The model's fit to the data must be assessed after estimation. The goal is to ascertain whether or
not the estimated model's relationships between measurable and latent variables appropriately
reflect the associations that were seen in the data. There are numerous indices available to assess
the model fit.

1. Absolute fit indices: These includes the goodness-of-fit index (GFI), chi-square, root mean

square error of approximation (RMSEA), and standardized root mean square residual (SRMR).

GFI: This index assesses how much of the empirical covariance matrix's variances and
covariance are predicted by the covariance matrix implied by the model [158,159]. Testing how
much better the model fits in comparison to "no model at all” is implied by this. Higher numbers
indicate better fit, and the GFI normally ranges between 0 and 1; however, a negative GFI can
occasionally occur. The standard rule of thumb for this index is that values more than 0.90 are
typically regarded as an acceptable fit, while values of 0.95 are suggestive of a good fit relative to
the baseline model [160].
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Chi-square: In practice, testing for model misspecification, Chi-square (y2) and scaled x2
[161] values are used. The model does not fit the sample data, according to a significant y2 result.

A non-significant y2, on the other hand, indicates that the model adequately matches the data.

RMSEA: The RMSEA is concerned with the discrepancy resulting from approximation
because it measures approximate fit in the population [162,163]. When two models are equally
effective in explaining the observed data, the simpler model will have a lower RMSEA value. The
model perfectly fits the data when the RMSEA value is 0.00. A more recent trend is providing the
90% confidence interval (CI), which accounts for the sampling error connected to the predicted
RMSEA.

SRMR: Covariance residuals provide the foundation of the SRMR index [164], with smaller
values indicating a better fit. The SRMR summarizes the divergence between the observed data
and the model. A mean of zero means no difference between the observed data and the correlations
suggested by the model; hence, an SRMR of 0.00 means that the model is perfectly fitted.

2. Incremental fit index: Incremental fit index includes adjusted goodness-of-fit-index (AGFI),
comparative fit index (CFI), normed fit index (NFI), and Tucker-Lewis Index (TLI) [152].

AGFI: The Adjusted Goodness-of-Fit Index (AGFI) was created to account for a bias
brought by model complexity [158]. The AGFI promotes less complex models with fewer
parameters since it considers the model's degrees of freedom about the number of observable

variables.

CFI: This metric measures how well the researcher's model fits the data compared to a more
constrained model known as the independence or null model, which states that there are no
correlations between the variables [160,165]. CFI ranges from 0 to 1.0, with values nearer 1.0

suggesting greater fit.

NFI: The Normed Fit Index (NFI) analyzes the discrepancy between the chi-squared value
of the hypothesized model and the chi-squared value of the null model [166]. Higher values denote
better fit, while NFI values range from 0 to 1. According to the standard rule of thumb for this
index, a value greater than.90 is often read as indicating an acceptable fit. In contrast, a value of
0.95 suggests a strong fit compared to the baseline model [167]. The NFI has the drawback of
being influenced by sample size [168].
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TLI: To overcome the problem of NFI, The Tucker-Lewis Index (also known as the Non
normed Fit Index, or NNFI) was created by Tucker and Lewis [166,169]. A general guideline for
this index is that values more than 0.95 may be considered an acceptable fit, while values greater
than 0.97 suggest a good fit to the independence model.

Modifying the estimated model indicates either releasing (estimating) or setting (not estimating)
the parameters. Modification is a contentious subject that has been compared to the discussion
surrounding post hoc comparisons in an ANOVA. In order to determine which modifications lead
to a better-fitting model, researchers typically modify by applying statistical search tactics
(commonly referred to as a specification search). The Lagrange Multiplier test reveals which
variables the researcher thought to be zero are significantly different from zero and need to be
approximated. The Wald test, however, determines which estimated parameters that were thought
to be substantially different from zero are actually not and which ones should be dropped from the
model [156].

In the present study, we applied CFA and ensured the requirements of model fit indices to measure
the model's validity. In summary, the conditions are chi-square index by the degree of freedom (2
/df) must be lower than 3.0, goodness-of-fit index (GFI), incremental fit index (IFI), normed fit
index (NFI), Tucker-Lewis index (TLI) and comparative fit index (CFI) must all be greater than
0.90 and root means square error of approximation (RMSEA) must be lower than 0.08 (Hair et al.,
2009; Schermelleh-Engel et al., 2003). Standardized factor loading (minimum threshold 0.50),
Cronbach’s alpha coefficient, composite reliability (CR) both with a minimum threshold of 0.70,
and average variance extracted (AVE) with a minimum threshold of 0.50 indicates the convergent
validity [146,151,170]. To determine discriminant validity, the AVE square root should be bigger

than the correlation between that item and the other components in the equation [149,170].
3.3 Results

3.3.1 Descriptive analysis
This study aimed to investigate the relationships between social, psychological, and

behavioral traits and the water-conservation practices of international students and employees
residing in Japan. Table 3.1 lists the descriptive traits of the participants. Participants were mostly
men (58%), aged 18 to 24 (33.3%), and 58.5% were from Asian countries, with 25.2% coming

from Europe/America. Additionally, the majority of participants reported a more positive attitude
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(40.8%), higher water-related awareness (41.3%), responsibility to conserve water (37.9%), a
conservation habit (38%), and a favorable emotion about conserving water (34.7%). 33.1% of
participants said their families practiced water conservation, while 36.3% said they actively
practiced it. A neutral level of personal involvement in the conservation effort was, however,

reported by 34.3% of respondents.

Table 3.1: Descriptive analysis of participants (international students and employees)

Descriptive Categories Frequencies Percentages
Male 363 58
Gender Female 262 42
18-24 138 22
25-31 208 33.3
Age 32-38 164 26.2
39-45 115 18.4
Asia 366 58.5
Region Europe/America 157 25.2
Africa 102 16.3
Awareness Strongly disagree (1) 48 7.7
Mean=3.97 Disagree 77 12.3
SD=0.64 Neutral 125 20
Agree 258 41.3
Strongly agree (5) 117 18.7
Attitude Strongly disagree (1) 37 5.9
Mean=4.16 Disagree 55 8.8
SD=0.62 Neutral 100 16.1
Agree 255 40.8
Strongly agree (5) 178 28.4
Responsibility Strongly disagree (1) 41 6.6
Mean=4.42 Disagree 82 13.1
SD=0.63 Neutral 102 16.3
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Table 3.1 continued

Agree 237 37.9
Strongly agree (5) 163 26.1
Household culture Strongly disagree (1) 47 7.5
Mean=3.88 Disagree 81 13
SD=0.72 Neutral 133 21.3
Agree 207 33.1
Strongly agree (5) 157 25.1
Involvement Strongly disagree (1) 54 8.6
Mean=3.42 Disagree 98 15.7
SD=0.80 Neutral 214 34.3
Agree 149 23.8
Strongly agree (5) 110 17.6
Emotion Never (1) 21 3.4
Mean=4.22 Sometime 89 14.2
SD=0.87 Half the time 131 21
Most of the time 217 34.7
Always (5) 167 26.7
Water use Habit Never (1) 19 3
Mean=4.01 Sometime 99 15.8
SD=0.77 Half the time 127 20.3
Most of the time 237 38
Always (5) 143 22.9
Behavior Strongly disagree (1) 17 2.7
Mean=4.18 Disagree 64 10.2
SD=0.76 Neutral 113 18.1
Agree 227 36.3
Strongly agree (5) 203 32.5
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Participants were asked to respond to a multiple-choice question about the most crucial aspect of
water conservation and to express their opinion on the influence of water pricing on water-saving
behavior (Fig. 3.2). The findings showed that 38.6% of participants thought that knowledge of
water concerns was the most important component, while 20.2% believed that a positive attitude
was the most critical factor. Additionally, 69.1% of participants agreed with the assertion that

water price has an impact on water use and water-saving behavior.

38.6
40
35
Strongly agree - 19.1
30
- 25 20.2 Agree " 069.1
=
@
20 16.2
,:\% 13.6 Neutral - 8.2
15 A 11.4
10 Disagree ' 2.3
5 Strongly disagree ' 1.3
0
Positive =~ Awareness Motivation Home  Water price 0 20 40 60 80
attitude  about water  tosave culture Percent
issues water
(a) Dominating factor in water saving (b) Rating about water price

Fig. 3.2 (a) Most dominating factor in water-saving (b) Water price influences the amount of
water use and water-saving behavior

3.3.2 Analysis of measurement model and structural model

Confirmatory factor analysis (CFA) had excellent and reasonable model fit indices. The model fit
indices were: 2 /df = 2.89, goodness-of-fit-index (GFI)= 0.90, normed fit index (NFI) = 0.92,
incremental fit index (IFI) = 0.91, comparative fit index (CFI) = 0.92, Tucker-Lewis index (TLI)
= 0.93, root mean square error of approximation (RMSEA) = 0.071. Additionally, all items had
average variance extracted (AVE) values between 0.50 and 0.64, standardized factor loading
values greater than 0.50, composite reliability (CR) values between 0.80 and 0.86, and Cronbach's
alpha values between 0.78 and 0.84, all of which were higher than the required recommended
values. The models were discovered to show convergent validity for the variables. The Pearson
correlation test was employed to assess the relationship between the constructs. The findings
showed that all constructs had a strong relationship (Table 3.2). Furthermore, each AVE item's
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square root score was higher than the correlations between that item and others, demonstrating the

achievement of discriminant validity.

Table 3.2: Results of Confirmatory factor analysis and Correlation test

Constructs ~ Awareness  Attitude Responsi  Culture Involve Emotion Water Behavior
bility ment use
habit
Awareness 1
Attitude 0.39 1
Responsibility 9 41™" 037" 1
Culture 035 024 029 1
Involvement 920" 033" 033" 033 1
Emotion 025 046 038 025 017 1
Water use 036 034 027 025 019 o043 1
habit
Behavior 037 048 025 020 030 030 028 1
Cronbach’s
alpha 0.82 0.79 0.82 0.78 0.79 0.84 0.81 0.80
AVE 0.54 0.57 0.53 0.51 0.50 0.60 0.64 0.51
CR 0.83 0.81 0.84 0.80 0.80 0.86 0.83 0.81
Square root of 0.73 0.75 0.72 0.71 0.71 0.77 0.80 0.71
AVE

Significant at **p<0.05

Once the measurement models were confirmed, the structural model was used to test the study

hypotheses.

The structural (latent variable) model used in this study is as follows:

Attitude = a; + bjAwarenes + €;

Responsibility = a, + b,Awareness + €,
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Culture = a3 + bz Awareness + €5
Habit = a4 + c,Culture + €,
Emotion = as + c,Culture + d,Responsibility+ e, Attitude + €5
Involvement = ag + fiEmotion + €4

Behavior = a; + c;Culture + g,Habit + f,Emotion + h;Involvement + €,

Where, a; indicates the intercepts; b;, ¢;, d;, e;, fi, gi, and h; represents the regression coefficients
of awareness, culture, responsibility, attitude, emotion, habit, and involvement; and €’s are the

random errors.

The outcomes of the structural model were similarly good. The model fit indices were found to be
y2/df = 2.76, GFI = 0.91, NFI = 0.92, IFI =0.92, CFl = 0.94, TLI = 0.92, RMSEA = 0.064. The
model explained 46% of the variance in water-saving practices (Fig. 3.3). There was a significant
positive relationship between awareness and attitude (f = 0.29, p < 0.01), responsibility (f = 0.41,
p<0.01), and culture (B =0.17, p <0.05). Moreover, attitude (f =0.38, p <0.01) and responsibility
(B=0.26, p <0.01) had a significant positive association with emotion. However, there was no
statistically significant correlation between culture and emotion (f =0.10, p =0.182). Furthermore,
Culture was significantly related to habit (f =0.12, p <0.05), and emotion was significantly related
to involvement (B =0.17, p <0.05). Finally, there was a statistically significant positive correlation
among involvement (B = 0.09, p < 0.05), emotion (B =0.17, p <0. 01), habit (3 = 0.23, p <0.01),
and culture (B = 0.16, p < 0.01) with water conservation behaviors. All study hypotheses were
evaluated using a path coefficient estimation, and the results showed that all but H6 were
confirmed (Table 3.3).

Compared to past study findings on water-saving behaviors, the proposed model's prediction
power was significant and sufficient [11,28,63,171].
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Behavior
(R?=0.46)

Emotion

ﬁws J0.74]0.82J0.77]0:85] 0.79] 0,81 /° '

—  Significant relationship
------ > No significant relationship
[:] Standardized factor loading

)

<005 Significance level

Fig. 3.3 The structural model through standardized estimates (relationship among latent variables
or contsructs)
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Table 3.3: Hypotheses testing (H1 - Hi12) by Structural equation modeling

Hypothesis Standardized t-values 95% confidence Decision
coefficients interval
Hi: Awareness . Attitude 0.29 6.747"  (0.203,0.369)  Supported
Hz: Awareness ., Responsibility 0.41 10837 (0.334,0.481) Supported
Ha: Awareness ., Culture 0.17 379" (0.083,0.261)  Supported
Ha: Responsibility _, Emotion 0.26 581"  (0.171,0.346)  Supported
Hs: Attitude _, Emotion 0.38 899"  (0.297,0.463)  Supported
He: Culture _, Emotion 0.10 -1.64 (0.023, 0.152) Not
supported
H7: Culture _, Habit 0.12 175" (0.033,0.176)  Supported
Hg: Emotion _, Involvement 0.17 3.68 (0.077,0.253)  Supported
Ho: Emotion _, Behavior 0.17 351" (0.073,0.259)  Supported
Hio: Involvement _, Behavior 0.09 1937 (-0.001, 0.176)  Supported
Hi1: Habit _, Behavior 0.23 483" (0.135,0.320)  Supported
H1o: Culture _, Behavior 0.16 367 (0.076, 0.249)  Supported

Significant at***p<0.01 and **p<0.05

The 5-fold cross-validation method was utilized in the current study to ensure the model's

robustness. First, the dataset was divided into five folds. In the initial iteration, the first fold served

as a test dataset, while the subsequent folds served as a training dataset. The second iteration used

the training dataset from the remaining folds and the second fold as the test dataset. This procedure

was repeated until every fold was utilized as the test dataset. The details are shown in Fig. 3.4. In

each cycle, we estimated and compared the root mean square error of approximation (RMSEA)

for the two datasets. Table 3.4 presents each RMSEA. The training and test dataset’s RMSEA

values were close, proving the model's validity.
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Dependent variable: Water conservation behavior

Table 3.4: Root mean square error of approximation (RMSEA) value of training data and
test data for cross-validation

Root mean square error of approximation
Fold (RMSEA)
Training data | Test data
1 0.068 0.070
2 0.065 0.067
3 0.069 0.071
4 0.067 0.066
5 0.070 0.071

Iteration 1

Fold1 [

Fold 2
Fold 3
Fold 4
Fold 5

3.3.3 Regression model

Iteration 5

Iteration 4

Iteration 3

Iteration 2

- Training dataset
E Test dataset

Fig. 3.4 A 5-Fold cross-validation approach

A multiple regression model was used to investigate the impact of gender, age, and location on

social, psychological, and behavioral aspects, as well as conservation behavior (Table 3.5). Results

revealed that, aside from awareness of water issues and participation in any educational or training

programs, female participants exhibited a substantially higher positive attitude, emotion, and

behavior toward water-saving compared to male participants. Participants who were older than the

38



Chapter-3 Water Conservation Behavior

age range of 18 to 24 were exposed to a culture of water conservation that was substantially
stronger and had higher levels of awareness and conservation behavior. Additionally, participants
from European and American countries had statistically significantly greater levels of positivity,
responsibility, habit, emotion, and culture than those from other locations.

Table 3.5: Multiple regression analysis (the effect of demographic variables on

psychological, social and behavioral factors)

Variables Awareness Attitude Responsi  Culture Involvem Emotion  Water  Behavior
bility ent use habit
Estimate  Estimate Estimate Estimate Estimate Estimate Estimate Estimate
Gender
Male
(ref)
Female -0.622 0.652** 0.041 0.142 -1.728*** 1.415*** 0.313 0.848***
(0.081)  (0o13) (087 (0575  (000) (0.002) (391  (0.000)
Age
18-24
(ref)
25-31 1.246™" 0.094 0.574 0.178 0.658 0074 9148 1363
(0o011)  (0786)  (0.098)  (0.596)  (0.130)  (0.902) (opoo)  (0.000)
32-38 12777 0.393 0.129 2 422" -0.809 0.674 10497 15237
0.013) (0284)  (0.723)  (goop) (0078)  (0.288)  (9041)  (0.000)
39-45 1.226** 0.619 0.255 1_971*** -0.576 0.012 1.263** 1_752***
0.035)  (0136)  (0537)  (gpop) (0266)  (0987)  (0030)  (0.000)
Region
Asia (ref)
Europe/ 0.203 10417 07717 0730 0.119 381 13077 0.394
Africa 0.706 -0.041 0.169 0.612 -0.071 0.622 0.824 -0.043
(0.147)  (0.902) (0.627)  (0.070)  (0.869)  (0.302) (0.091)  (0.887)

Significant at***p<0.01 and **p<0.05, p-values are presented in parentheses

Sequential regression analysis was also carried out to ensure the robustness of the results.
Demographic factors (gender, age, and location) accounted for 13% of the variation in water
conservation behavior at the model's initial step (Table 3.6). The addition of social variables
significantly increased the variation in water conservation at 32%. Moreover, the degree of

variation (48%) in water-saving behavior significantly increased when psychological variables
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were added to the model. By integrating habit as a behavioral feature in the model at the end of
the study, the variation in conservation behavior is significantly increased to 53%. Interestingly,
involvement and culture came out to be the least significant predictors once the behavioral factor
(habit) was added, indicating that the impact of involvement and culture was moderated by habit.
The Sobel tests for mediation were significant for involvement (z = 2.27, p <.001) and culture (z
=4.16, p <.001).

Table 3.6: Sequential regression analysis (stepwise integration of demographic, social,
psychological and behavioral factors)

Predictors Stage 1 Stage 2 Stage 3 Stage 4
F(6,618)=8.81 F(9, 615)=12.26 F(12,612)=12.36 F(13,611)=11.77
Estimate Estimate Estimate Estimate
Gender
Male (ref)
Female 0.848"7 (0.000) 0.7017 (0.002) 0.532" (0.015) 0.537" (0.014)
Age
18-24 (ref)
25-31 1.36377(0.000) 1.631° (0.000) 1.552" (0.000) 1.405  (0.035)
32-38 152377 (0.000) 1.7517 (0.000) 1.727 (0.045) 1.614  (0.047)
39-45 1.752°7(0.000) 1.9217 (0.000) 1.740" (0.037) 1.635  (0.041)
Region
Asia (ref)
Europe/ America  0.394 (0.176) 0.506 (0.070)  0.581™" (0.036)  0.474 (0.091)
Africa -0.043 (0.887)  0.043(0.880)  0.095 (0.734)  0.034 (0.902)
Social factors
Awareness 0.145  (0.000) 0.116  (0.000) 0.103" (0.001)
Responsibility 0.1117° (0.010) 0.12377(0.001) 0.091"" (0.042)
Involvement 0.135 (0.028) 0.125 (0.013)  0.029(0.348)
Psychological
factors
Attitude 0.265  (0.000) 0.258""" (0.000)
Emotion 0.164" (0.013) 0.168" (0.039)
Culture 0.081°" (0.049)  0.037(0.443)
Behavioral
Factors
Water use habit 0.079 " (0.043)
Adjusted R 0.13 0.32 0.48 0.53
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Significant at***p<0.01 and **p<0.05, p-values are presented in parentheses

3.4 Discussion

Recognizing the need for water conservation and understanding how to use less water is the first
step in a household implementing a water conservation strategy. In order to make decisions on
water conservation, it is crucial to be informed of water issues, including water demand and the
water crisis. Consistent with earlier research, the findings from structural equation modeling of the
present study showed that awareness had a substantial positive correlation with responsibility,
attitude, and culture toward water conservation [29,33,35,61,172,173]. People are more likely to
engage in water-saving actions if they believe they are required to do so and are beneficial. The
results of this study show that those who feel more responsible and have a good attitude show more
positive sentiments toward water conservation and engage in more conservation activities.
Participants who expressed greater responsibility, understanding of water issues, and participation
in any conservation program used less water overall [3,32]. In addition, this research supported
earlier findings that involvement, emotion, culture, and habits were all associated with water
conservation efforts in a good way [32,42,66,125,174]. The likelihood of participants engaging in
water conservation was higher when they reported having a good attitude, emotion, and culture
toward it. According to certain prior studies, households with a higher water-saving culture and
optimistic outlook used less water [24,28,65]. Water-saving households adopted greater water-
saving behaviors because of their personal water culture [6]. As predictors of environmental
engagement, emotions are now more widely acknowledged. Existing research demonstrates that
emotions significantly influence the likelihood of environmental involvement [65,80]. Habits,
according to Ajzen [43,175] are behaviors that are recurrently performed and contain minimum
effort as well as have a direct influence on water-saving. Habits can positively affect people's
intentions to conserve water, particularly if they consider conservation to be a way of life and
actively seek out opportunities to participate in water-saving activities on a daily basis [176].
Participants who reported more habitual behavior were also more likely to indicate water-saving

practices that had been proven in earlier studies [43,175].

Furthermore, it was notable from the sequential regression analysis that female participants
exhibited higher positive attitudes, emotions, and water conservation behavior than male

participants [19]. Compared to younger individuals, older participants showed higher levels of
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awareness, habit, culture, and water conservation behavior [6,28]. Participants from European and
American regions had more water-saving attitudes, practices, and cultures than participants from
other locations. Participants also responded that awareness of water issues was the most important
factor influencing their water-saving behavior. They added that water costs or prices directly

impact individuals' water-saving practices.

3.5 Conclusion

The purpose of the first project (international students and employees) was to identify the
important variables of water-saving behavior in order to understand better which factors may be
addressed in water demand reduction campaigns. The role of demographic, social, psychological,
and behavioral variables, as well as their interaction with an objective measure of water
conservation, were thus thoroughly explored in this study. The structural equation model's findings
revealed a substantial relationship between awareness of water concerns, attitudes, responsibilities,
and cultural readiness to practice water conservation activities. The results also showed that, except
culture, these factors were significantly related to feelings about water consumption. Finally, it
was discovered that behavior linked to water conservation was favorably and greatly influenced
by emotion, habit, culture, and engagement. The suggested model explained a 46% variation in
the water conservation practices of international employees and students from various universities
residing in Fukuoka, Japan. In the sequential regression model, demographic factors (gender, age,
and location) explained 13% of the variation in water-saving behavior. The proportion of variation
explained (32%) in water conservation dramatically increased by including social variables. When
psychological factors were considered, the model's explanatory power jumped considerably to
48%. Last but not least, adding habit as a behavioral factor considerably increased the model's
ability to account for 53% of the variation in conservation behavior. Intriguingly, participation and
culture were found to be minor predictors after controlling for the behavioral factor (habit),

suggesting that the influence of involvement and culture was mediated by habit.
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Chapter 4

Water Consumption and Conservation Behavior of
Japanese people

4.1 Research Hypotheses

The conceptual framework for the current investigation (second project) is shown in Figure 4.1.
Based on the discussions stated above, the following hypotheses are being examined. We
anticipate that awareness will be a direct predictor of attitude (H1), responsibility (H2), emotion
(Hs), habit (Hs), and involvement (Hs). Then, the two main emotional aspects influencing water
conservation and consumption are attitude (H6) and responsibility (H7). The immediate indicators
of habit and involvement would be attitude (H8) and responsibility (H9), respectively. Finally,
emotion (Huo), habit (H12), and involvement (H14) would be strongly and favorably associated with
water conservation behavior and negatively with the quantity of water consumption (H11, H13, and
His).
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Fig. 4.1 The conceptual outline of the research on water consumption and conservation behavior
of Japanese people

4.2 Empirical Methods

4.2.1 Data collection and measures

A questionnaire survey method was used to collect data and test the research hypotheses. Data
were collected between September and October of 2021, considering a final sample of 514 people
aged 18 to above 65. The research sample was drawn from households in Fukuoka Prefecture,
Japan, using a stratified random sampling technique by the Macromill survey company. Gender
was used to create strata. The total number of households in Fukuoka prefecture was split into two
groups based on gender, resulting in two strata. From each stratum, 257 households (total =
2*257=514) were selected using a simple random sampling approach, and then the household head
was interviewed to obtain data. Since it is challenging to find information on individual water
consumption, we use household-level water consumption data to investigate the approximate

impact of socio-psychological factors on their water consumption.

To address the topic of the current study, we designed measurement instruments built on an in-

depth review of earlier published research (Described in chapter 3). All the relevant measures have
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been validated in previous research in a variety of contexts. The questionnaire's face validity was
then tested by distributing paper copies to randomly 25-30 laypeople. After a few changes, the
final questionnaire contained 42 acceptable items scored on a five-point Likert response scale

ranging from “1 = strongly disagree/never” to “5 = strongly agree/always”.

To measure the amount of water consumption, we collect every respondent's average water bill for
the last six months. From the water bill, we estimate the amount of water used. Water consumption
was derived from household water bills considering the water price structure according to
household income. In Fukuoka prefecture, there is little variation in water prices according to the
income of the household. We have collected information on the water price structure from Fukuoka
prefectural government and measured water consumption from household water bills based on the
water price structure. We also collect demographic information including gender, age, education,
occupation, current living status (dormitory/rented house/own house), types of houses
(detached/apartment), number of rooms and family members, and income level. The Appendices

provide a list of constructs and measuring items in the Japanese language.

4.2.2 The method of analysis

The structural equation modeling (SEM) method was used to test the hypothesized associations
between the study constructs and to quantify the direct and indirect impact of psychological, social,
and behavioral determinants influencing consumption and conservation actions. The analysis was
carried out using STATA 16. SEM is a statistical approach that uses latent variables (factors or
constructs) to describe theoretical ideas and then combines them to explore their interactions [146].
The estimation of two models, the measurement model, and the structural model, are required for
SEM analysis [150,151]. Observed measures and latent constructs are investigated using the
measurement model, whereas construct associations and specific research hypotheses are tested
using the structural model. Consequently, the present study estimated the measurement model by
CFA (Confirmatory Factor Analysis), and then the structural model was used to test the research

hypotheses. The detail structural model is presented below:
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The structural (latent variable) model used in this study as follows:
Attitude = a, + b;Awarenes + m;X + €;
Responsibility = a, + b,Awareness + myX + €,
Habit = a3 + bsAwareness + c;Attitude + mzX + €3
Emotion = a, + b,Awareness + c,Attitude + d,Responsibility + m,X + €,
Involvement = as + bsAwareness + d,Responsibility + meX + €
Behavior = ag + e Habit + f;Emotion + g,Involvement + mgX + €,
Consumption = a, + e,Habit + f,Emotion + g,Involvement + m,X + €,

Where, a; indicates the intercepts; b;, ¢;, d;, e;, f;, and g; represents the regression coefficients of
awareness, attitude, responsibility, habit, emotion, and involvement; X=vector of control variables
(income, occupation, education, house ownership, gender, no. of rooms, and family size);
m; represents the regression coefficients of control variables; and €’s are the random errors. The

indirect effects are calculated using the product of coefficients approach [177].

Confirmatory factor analysis was also used in the second project to evaluate the reliability, validity,
suitability, and quality of the measurement models. In this respect, the requirements were: The
minimum acceptable threshold for chi-square by degrees of freedom (x2 /df) should be less than
3.0, The acceptable levels for standardized root mean square residual (SRMR), and the root mean
square error of approximation (RMSEA) must be below 0.08 and 0.06, respectively and the
goodness-of-fit index (GFI) and the normed fit index (NFI) with values above 0.90, as well as the
comparative fit index (CFI) and the Tucker-Lewis index (TLI) with values greater than 0.95 all
suggesting the acceptable fit model [151,155,156]. The details about these requirements are
already illustrated in chapter 3.

We also computed Composite Reliability (CR) and Cronbach's alpha which must be greater than
0.70 [151]. The average variance explained by a construct is referred to as AVE [151], and a
construct's and an indicator's association is known as factor loading [151,156]. To assess
discriminant validity, the AVE value for each construct should be greater than the square of its
correlation with the other constructs. [150,151,170].
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Ordered Logistic Regression Model

The dependent variable used in this study has natural ordering. For example, the opinion
regarding water conservation, “I am highly passionate about water conservation” may strongly
disagree, disagree, neutral, agree, and strongly agree. We can code 1 for " strongly disagree,” 2 for
" disagree,” 3 for " neutral,” 4 for " agree," and 5 for " strongly agree " for such categories. The
distinction between categories 2 and 3 does not have to be the same as the distinction between
categories 4 and 5. The values are not quantitative here, but they do have a natural order. For the

estimate of an ordinal dependent variable, ordered logistic regression is commonly used [178,179].

For the ordinal dependent variable, several models have been investigated in the literature;
the main goal of ordered logit models is to determine the accumulative probability of higher than
the j™ category for the dependent variable [180-184]. McCullagh [185] refers to this model as the
proportional odds model (POM), which assumes that the effect of the predictor variable is the same
for all response variable categories. This assumption is also known as the proportional odds

assumption or parallel lines assumption.

The likelihood of outcome variable Y with P categories being less than or equal to a category j
can be described by the logistic distribution with a collection of predictors X having the effect

parameters 0 as follows

B =Pr(Y <y;|x)
exp[aj — (6 X + 6 Xig + v +5kXik)]
L exp| aj =(6 X + 6, Xiy ot 5 X ) |

Pr(Y <y;[X)=

where j=123...,P-1
The cumulative probability z; of category j is provided by the aforementioned model, and we
calculate the p—1cumulative probabilities for the predictors with categories P .

The proportional odds model shown above can also be written as

1
L+ exp| et +(8,Xig + G Xig + oot e Xy )|

Pr(v <y;|X)=

The odds of response variable falling into category j to category greater than j can be
represented as
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Pr(Y <y;|X)

W = exp[aj _(51Xi1 + 0, Xjp .. + 0, Xik )}

The logit model, which is the linear function of K predictors, may be written as the natural log of
odds ratio.

Pr(Y <y;|X)

-0 Pr(Y > y;[X]

=Olj—(51Xi1+52Xi2+ ...... -|-5kXik)

Here, «; are the intercepts and 8,,4,....... 6 the coefficient of predictors.

4.3 Results

4.3.1 Descriptive analysis

The purpose of the current research was to assess the relationship among psychological, social,
and behavioral characteristics with water consumption and conservation behavior. The descriptive
features of the participants are presented in Table 4.1. Among them, 50% were male, and the
average age was 46. Moreover, most of the participants reported a higher level of positive attitude
(41.7%), greater understanding of water issues (41.4%), responsibility to conserve water (51.9%),
conservation habits (58.3%), and favorable emotion toward water-saving (49.0%), and 43.6%
engaged in conservation performance. 34.7 percent of respondents, on the other hand, had some
personal involvement in the conservation effort. Besides, the average amount of consumption was
found to be 19.4 m®,
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Table 4.1: Descriptive statistics of the participants (Japanese people)

Descriptive Categories Frequencies Percentages
Male 257 50.0
Gender Female 257 50.0
< 2 million 41 10.7
2-4 million 126 32.9
Income 4-8 million 158 41.0
>8 million 59 154
Civil servant 33 6.4
Office worker 193 37.6
Self-employed 40 7.6
Occupation Unemployed 133 26.1
Part-time job 77 15.0
Student 38 7.3
High school or 213 41.4

equivalent

Education University 247 48.1
Others 54 10.5
Owned house 285 55.4
House ownership Rent house 214 41.7
Others 15 2.9
Awareness Strongly disagree (1) 29 5.7
Mean=3.21 Disagree 77 15.0
SD=0.07 Neutral 154 29.9
Agree 213 41.4
Strongly agree (5) 41 8.0
Attitude Strongly disagree (1) 20 3.8
Mean=3.12 Disagree 90 17.5
SD=0.06 Neutral 151 29.3
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Table 4.1 continued

Agree 214 41.7
Strongly agree (5) 39 7.6
Responsibility Strongly disagree (1) 11 2.2
Mean=3.74 Disagree 28 54
SD=0.05 Neutral 146 28.3
Agree 267 51.9
Strongly agree (5) 62 12.1
Involvement Never (1) 198 38.5
Mean=1.54 Sometimes 178 34.7
SD=0.05 Most of the time 98 19.0
Always (4) 40 7.8
Emotion Never (1) 65 12.7
Mean=2.49 Sometime 118 22.9
SD=0.06 Most of the time 252 49.0
Always (4) 79 15.3
Water use Habit Never (1) 64 12.4
Mean=2.25 Sometime 111 21.7
SD=0.05 Most of the time 300 58.3
Always (4) 39 7.6
Behavior Strongly disagree (1) 16 3.2
Mean=3.43 Disagree 75 14.6
SD=0.07 Neutral 141 27.4
Agree 224 43.6
Strongly agree (5) 58 11.1
Average age 46.0
Average number of 3.83
room
Average family size 2.51
Average water 19.41m3

consumption
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4.3.2 Analysis of the measurement model

To assess the measurement model and examine the validity and reliability of the suggested model,
confirmatory factor analysis was used. Due to inadequate standardized factor loadings (< 0.50;
Hair et al., 2010), some items should be removed, according to the preliminary CFA results. We
specifically removed 2 items from the attitude construct, and 1 item from the emotion construct, 1
item from awareness, 1 item from responsibility, 2 items from involvement, and 2 items from the
conservation behavior construct. The ultimate questionnaire contained 33 suitable items. The final
CFA findings showed that the proposed model suited the data reasonably well (y2/df =2.75; GFI
=0.93, NFI = 0.92, IFI = 0.92, CFIl = 0.94, TLI = 0.94, RMSEA = 0.04; SRMR = 0.05). The
Pearson correlation analysis was performed to determine the relations among all the constructs for
the proposed model (Table 4.2). All the latent constructs' Cronbach's alpha values ranged between
0.78 and 0.86, and the composite reliability indices (CR) fell between 0.80 and 0.87, demonstrating
reliability. The standardized factor loading for each indication was higher than the suggested cutoff
point of 0.50. The AVE estimations ranged from 0.52 to 0.61 and were all greater than 0.50. As a
result, convergent validity was established. The related inter-construct correlations were smaller
than the square root of the AVE values. These findings demonstrated the discriminant validity
(Table 4.2).
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Table 4.2: Results of Confirmatory Factor Analysis for measurement model and
correlation among constructs

Constructs Awareness  Attitude Responsi Involve  Emotion  Water  Behavior
bility ment usage
habit
Awareness 1
Attitude 0435 1
Responsibility g 375" 410" 1
Involvement 027" 0282 0.202"" 1
Emotion 04017 0467 0481 0276 1
Wateruse 484" 0314 0375 0294 0436 1
habit
Behavior 264" 0315 0228 0223 0208 0261 1
Cronbach’s
alpha 0.86 0.78 0.80 0.79 0.85 0.81 0.80
AVE 0.57 0.54 0.52 0.56 0.61 0.54 0.53
CR 0.87 0.80 0.83 0.80 0.86 0.83 0.81
Square root of 0.75 0.73 0.72 0.75 0.78 0.73 0.73
AVE

Significantat” . p<0.01 and " p<0.05

4.3.3 Analysis of the structural model

Once the measurement models were verified, the structural model was employed to examine the
research hypotheses. The model fit indices were as follows: ¥2/df = 2.81, GFI = 0.91, NFI = 0.92,
IF1 =0.91, CFI =0.93, TLI = 0.92, RMSEA = 0.05, SRMR = 0.06. The outcomes of the structural

model were reasonably good. The structural model explained 57% of the variation in water

conservation practices and 55% variance in water consumption (Fig. 4.2). All variables were

positively related to conservation behavior and negatively to consumption. Awareness was

positively and significantly associated with attitude (p = 0.40, p < 0.01), responsibility (f = 0.42,
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p <0.01), habit (3 =0.51, p <0.01), involvement (B = 0.16, p < 0.01) and emotion (B =0.29, p <
0.01). Therefore, Hypotheses 1-5 were supported. Moreover, attitude had a significant positive
association with the habit (B = 0.31, p < 0.05) and emotion (B = 0.41, p < 0.01). Furthermore,
responsibility had a significant impact on emotion (fp = 0.68, p < 0.01) but insignificant on
involvement ( = 0.08). These findings validated hypotheses 6-8 except 9. Next, we verified the
impact of emotion, habit, and involvement on water conservation and consumption behavior
pattern (H10-15). The SEM results indicated that all the latter relationships were significant except
the relationship among emotion, involvement, and consumption. Involvement (§ = 0.15, p <0.05),
emotion (B = 0.21, p < 0. 01), and habit (B = 0.26, p < 0.01) were favorably and significantly
connected with water conservation behavior. Besides this, habit (B = -0.32, p < 0.05) was
negatively and significantly associated with water consumption. However, involvement ( = -0.05)
and emotion (B = -0.17) were negatively related to the amount of water use but not statistically
significant. A direct path coefficient estimation was utilized to assess each hypothesis (Table 4.3).
Therefore, these findings verified all the hypotheses except H9, H11, and H15. The results
demonstrated the suggested model's applicability in the context of household water use behavior.
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Fig. 4.2 The structural model through standardized estimation
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Table 4.3: Hypotheses testing (H1 - His) by Structural equation modeling

Hypotheses Direct Paths Coefficients Standard p-value  Results
error

Hi Awareness — Attitude g 400" 0.022 0.000  Supported

H> Awareness — 0.416 0.026 0.000  Supported
Responsibility

Hs Awareness — Habit 05107 0.092 0.000  Supported

Ha Attitude — Habit 0.311"" 0.163 0.057  Supported

Hs Awareness — Emotion g 9g93™* 0.082 0.000  Supported

He Attitude — Emotion 0.4107"" 0.128 0.001  Supported

H7 Responsibility — 0.680°" 0.108 0.000  Supported

Emotion

Hs Awareness — 0.158" 0.040 0.000  Supported
Involvement

Ho Responsibility — 0.078 0.065 0.224 Not
Involvement Supported

Hio Habit — Water 0.261"" 0.016 0.000  Supported
conservation

Hi Emotion — Water 0.212°" 0.017 0.001  Supported
conservation

Hiz Involvement — Water 0.154"" 0.032 0.043  Supported
conservation

His Habit — Water 0320 0.337 0.039  Supported
consumption

Hi4 Emotion — Water -0.171 0.366 0.963 Not
consumption Supported

His Involvement — Water -0.053 0.701 0.940 Not
consumption Supported

Significant at***p<0.01 and **p<0.05

The indirect effects of various study variables on water conservation and consumption pattern are
displayed in Table 4.4. The indirect effect of awareness through attitude was found statistically
significant on habit (f = .13, p <.05). The effect of awareness via attitude and responsibility was
also observed to be statistically significant on emotion (§ = .45, p <.01). Besides this, attitude via
habit and emotion was originated to be significant on water conservation behavior ( = .02, p <
.05). Moreover, the indirect effect of awareness on water conservation (f = .05, p < .01) and

consumption (f =-0.25, p <.05) was found statistically significant through emotion.
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Table 4.4: Indirect effect of psycho-social and behavioral factors on water conservation

practices and consumption

Variables Coefficient Std. error p-value
Indirect Effect
Awareness via Attitude _, Habit 0.125 0.065 0.048
Awareness via Attitude and Responsibility o
_, Emotion 0.447 0.068 0.000
Awareness via Responsibility _,
Involvement -0.033 0.027 0.226
Attitude via Habit and Emotion _, Water -
conservation 0.023 0.011 0.038
Responsibility via Emotion and
Involvement _, Water conservation 0.005 0.012 0.666
Awareness via Emotion _, Water o
conservation 0.052 0.012 0.000
Attitude via Habit and Emotion _, Water
consumption -0.124 0.150 0.409
Responsibility via Emotion and
Involvement _, Water consumption 0.007 0.262 0.977
Awareness via Emotion _, Water s
consumption -0.249 0.250 0.030

Significantat” . p<0.01and " p<0.05

To identify the impact of social, psychological, and behavioral factors on water conservation and

consumption behavior, we also incorporated some control variables in this study (Table 4.5). The

results suggest that respondents who belong to higher income levels conserve less water and use

more water than low-income groups. Furthermore, compared to others, higher educated persons

consume less water and engage in more water conservation activities, which is statistically

significant. The findings also show that as people get older, their water-saving behavior improves,

and their water use decreases. Similarly, water-saving practices also diminish, and water use

increases as the number of rooms and the family expands
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Table 4.5: Effect of control (demographic and situational) variable on water
conservation practices and consumption

Variables Water conservation behavior Water consumption
Coefficient  Std. error  p-value Coefficient  Std. error  p-value
Income
< 2 millions (ref) 0.000 - - 0.000 - -
2-4 millions -0.324 0.362 0.371 7.425 8.121 0.361
4-8 millions -0.065 0.374 0.061 3.701 8.392 0.059
>= 8 millions -0.049 0.437 0.010 10.930 9.819 0.066
Occupation
Civil servant (ref) 0.000 - - 0.000 - -
Office worker 0.448 0.378 0.235 -0.589 8.488 0.945
Self employed 0.533 0.488 0.274 -15.429 10.941 0.158
Unemployed 0.448 0.421 0.287 -3.3981 9.454 0.719
Part time job 0.014 0.456 0.976 -19.590 10.243 0.056
Student 0.780 0.586 0.183 -16.436 13.168 0.212
Education
High school or 0.000 - - 0.000 - -
equivalent (ref)
University 0.146 0.012 0.041 -3.412 4.744 0.142
Others 0.617 0.344 0.073 -5.800 7.732 0.453
House ownership
Owned house (ref) 0.000 - - 0.000 - -
Rent house -0.039 0.242 0.872 2.459 5.425 0.650
Others 0.196 0.613 0.749 1.084 13.738 0.937
Gender
Male (ref) 0.000 - - 0.000 - -
Female 0.008 0.216 0.115 3.276 4.858 0.500
Age 0.017 0.008 0.046 -0.126 0.186 0.047
No. of rooms -0.075 0.073 0.306 1.140 1.639 0.039
Family size -0.014 0.093 0.883 6.822 2.088 0.001

Significantat” . p<0.01and " p<0.05

Fig. 4.3 depicts a clear image of Japanese people's water consumption trends based on social,
psychological, and behavioral aspects for a better understanding. People with a less positive
attitude, limited awareness, minimal responsibility, fewer habits, negative feelings, and little
involvement in any water conservation activities consumed more water than those who had not.
Consequently, it can be inferred that these factors are quite significant in determining the quantity

of water use and saving water.
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Fig. 4.3 Impact of socio-psychological and behavioral factors on water consumption based on
highest loading items

4.3.4 Ordered logistic regression model

An ordered logistic regression analysis was carried out to confirm the robustness of the results. It
is used when the dependent variable has a meaningful order, with more than two categories (or
levels). This model is employed in the current study based on highest loading item from each
construct. For instance, in case of attitude, we considered item 4 “I am highly passionate about
water conservation” which loading was 0.72. The detailed results of the regression model are

presented in Table 4.6.
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Table 4.6: Ordered logistic regression for assessing the effect of socio-psychological and
behavioral factors on the water conservation practice

Variable Estimates Std. Error t-value Odds ratio p-value
Attitude
Strongly disagree 0.0000 - - 1.00 -
(ref)

Disagree 0.0388 0.8688 -0.0447 1.04 0.964
Neutral 0.0258 0.8569 -0.0301 1.03 0.975
Agree 0.4765 0.8855 0.5381 1.61 0.590

Strongly agree 0.6173 1.0334 0.5973 1.85 0.057
Habit
Never (ref) 0.0000 - - 1.00 -
Sometimes 0.3002 0.3621 0.8289 1.35 0.407
Most of the time 0.6945 0.4427 3.8278 2.00 0.000
Always 1.1607 0.6610 4.7816 3.19 0.000
Awareness
Strongly disagree 0.0000 - - 1.00 -
(ref)

Disagree 0.4257 0.7579 0.5616 1.53 0.5744
Neutral 0.4152 0.7383 0.5622 1.51 0.5741
Agree 0.8821 0.7643 1.1515 2.41 0.0495

Strongly agree 0.5875 0.9767 0.0896 1.80 0.0686

Emotion

Never (ref) 0.0000 - - 1.00 -
Sometimes 0.1849 0.3784 0.4885 1.20 0.6252
Most of the time 0.4937 0.4527 1.0906 1.63 0.0454
Always 0.3691 0.5233 0.323 1.44 0.1467
Responsibility
Strongly disagree 0.0000 - - 1.00 -
(ref)

Disagree 0.4515 1.0595 0.4261 1.57 0.67
Neutral 0.3221 1.0083 -0.3195 1.38 0.7494
Agree 0.1338 1.0207 -0.1311 1.14 0.8957

Strongly agree 1.2342 1.1009 1.121 3.43 0.0623
Involvement
Never (ref) 0.0000 - - 1.00 -
Sometimes 0.4019 0.2539 1.5826 1.49 0.1135
Most of the time 0.2247 0.5571 -0.4034 1.25 0.0767
Always 0.2791 1.0158 -0.2746 1.32 0.1836
Income
< 2 millions (ref) 0.0000 - - 1.00 -
2-4 millions -0.4108 0.3794 -1.0827 0.66 0.2789
4-8 millions -0.3087 0.3838 -0.8042 0.73 0.4213
>= 8 millions -0.1325 0.4481 -0.2959 0.87 0.0673
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Table 4.6 continued

Occupation
Civil servant (ref) 0.0000 - - 1.00 -
Office worker 0.1927 0.4954 0.3889 1.21 0.6973
Self employed 0.8181 0.6174 1.3251 2.26 0.1851
Unemployed 0.0025 0.5245 -0.0044 1.01 0.9965
Part time job 0.1734 0.5733 0.3025 1.18 0.7623
Student 0.4809 0.6567 0.7324 1.61 0.4639
Education
High school or
equivalent (ref) 0.0000 - - 1.00 -
University 0.4882 0.2567 -1.9016 1.63 0.0572
Others 0.5579 0.4121 -2.8099 1.75 0.1351
House
ownership
Owned house 0.0000 - - 1.00 -
(ref)
Rent house -0.1634 0.3061 -0.5339 0.84 0.5934
Others 0.6061 0.7434 0.8153 1.83 0.4149
Gender
Male (ref) 0.0000 1.00
Female 0.4514 0.2722 1.6588 1.57 0.0972
No. of rooms -0.1639 0.0905 0.7456 0.85 0.0559
Family size -0.1633 0.1056 1.4012 0.83 0.0612
Age 0.0112 0.0096 1.1465 1.011 0.0516

Significant at***p<0.01 and **p<0.05 and *p<0.10

The findings revealed that having a positive attitude, greater awareness, higher sense of
responsibility, habit, emotion, and involvement toward water use increases the chance of an

individual’s water conservation behavior.

The outcomes by calculating the Odds ratio (OR) with confidence interval (CI) of socio-
psychological and behavioral factors on water conservation behavior were presented in Fig. 4.4.
Water conservation behavior was 1.85 times higher for those who strongly agreed with the water-
saving attitude than others. Participants who reported having a greater awareness and responsibility
about water issues involved water-saving activities 2.41 and 3.43 times higher than those who had
not. Moreover, participants who stated greater habitual actions, emotions, and involvement in any
conservation program were more likely to report practicing water conservation, which is 3.19,
1.44, and 1.32 times higher than others.
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Fig. 4.4 Odds ratio (OR) with confidence interval (Cl) of socio-psychological and behavioral
factors on water conservation behavior

4.4 Discussion

Understanding the factors influencing household conservation behavior and consumption patterns

is crucial for developing more effective behavioral approaches. Accordingly, the present research

was the first effort to explain households’ consumption and conservation actions based on the

wide-ranging model combining the social, psychological, and behavioral determinants. The first

step in a household adopting water conservation practices is understanding the significance of

water conservation and knowing how to use less water. Thus, awareness of water conditions such

as water demand and scarcity is critical for water-saving decisions. The current study found a
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substantial relationship among awareness, attitude, responsibility, involvement, and habits to water
conservation, which is consistent with prior studies [33,35,61,71,172,173]. People are more
willing to save water if they feel it to be a necessary and useful action. According to the findings
of this study, people who have a positive outlook and strong moral responsibility to behave in an
environmentally friendly manner demonstrate more favorable emotion toward conservation and
engage in more conservation and less consumption actions. Emotions play a substantial influence
in predicting all types of environmental involvement, according to existing research [65,80].
Furthermore, this study supported previous findings that emotion, water usage habits, and
involvement all had a positive impact on water-saving activities [42,66,125,174] and negative
impact on water consumption. The results demonstrated that only habit had a significant negative
influence on consumption, but the influence of emotion and involvement was not significant.
Households that conserved water had a culture of doing so; therefore, they used more water-saving
habits or practices [6]. Habits [175,176,186] are performances that are repeated with little effort
and directly influence conservation, particularly when people consider conservation a daily routine
and seek ways to engage in more water conservation and fewer consumption activities on a
frequent way. Furthermore, a user's level of involvement can influence his or her daily water usage
activities. A consumer may be motivated to save water if he or she is involved in any educational

or awareness program or training about the sustainability of water [134,138].

People in Japan are generally aware of how much water they use, and they have favorable attitudes
and strong emotions toward conserving water, which makes them more responsible for their
actions. They also have a strong habit and personal engagement to water-saving actions. The
outcome of this study similarly revealed the same pattern of conclusions. However, apart from
habit, the current study was unable to identify any significant association among emotion,

involvement, and water consumption of Japanese households.

Finally, anticipating water usage behavior is revealed to be a complex operation that is driven by
many pro-social and cognitive motives and is dependent on the stimulation of both personal (i.e.
attitude, awareness, emotion, responsibility) and external elements (i.e. habit, involvement)
[92,187,188].
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4.5 Conclusion

To better understand which factors might be addressed in water demand reduction measures, the
current study set out to identify the important variables of water use and conservation behavior.
The structural equation model revealed a substantial relationship between awareness of water
concerns and responsibility, attitude, habits, and involvement in the setting of water conservation
practice. The results also revealed that these elements are highly related to how people felt about
water use. Finally, it was observed that emotion, habit, and involvement are positively associated
with conservation and negatively with water use. Families are more likely to adopt water
conservation practices and use less water if they have stronger water-saving habits, strong
emotions, and involvement in water-saving initiatives, campaigns, or training. The current model
explained the variance in water-saving behaviors of 57 percent and the variance in water
consumption behaviors of 55 percent. The analysis also indicated that respondents from higher
income categories, young age groups, and when the number of rooms and family size increases,
water conservation efforts deteriorate and water demand increases. The current study not just to
provides in-depth understanding of the components that affect household water use and
conservation but also gives various practical and conceptual implications to help policymakers
better determine how to adopt more successful water security policies
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Chapter 5

General Conclusion, Implications, and Future Plan

5.1 General conclusion

In addition to being an essential resource for agriculture, water is crucial for the social and
economic development of many places. It is closely linked to the preservation of future human
generations. Water issues have been named one of the top five global threats by the World
Economic Forum. It is crucial to alter human behavior to conserve natural resources. To encourage
water conservation, it is important to take into account the psychological, social, and behavioral
variables that influence people's decision to adopt water-saving practices. Recent research has
stressed the need to identify variables influencing behaviors that reduce water usage.

In order to better understand which elements might be targeted in campaigns to reduce water
consumption, the current study set out to determine the significant factors that influence water-
saving behavior. In the first project, the study carefully examined the effect of demographic, social,
psychological, and behavioral variables as well as their interactions with an objective indicator of
water conservation. The results of the structural equation model showed a strong correlation
between knowledge of water issues, attitudes, responsibilities, and household culture to engage in
water conservation efforts. People who worry about water shortages and their negative impacts on
humankind, they are more responsible, have a better attitude, and have a higher level of a water
conservation culture in their homes. The findings also showed that, with the exception of culture,
these factors strongly influenced how people felt about water use. The culture variable is therefore
not included in the study's next section (survey on Japanese people). Finally, it was shown that
involvement, emotion, and habit all had positive and significant effects on behavior related to
water conservation. Families who practice water conservation regularly, have a strong emotional

bond, and take part in any indoor and outdoor water-saving activities or programs. The proposed
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model accounted for a 46% difference in water conservation practices among international

employees and university students living in Fukuoka, Japan.

We won't be motivated to conserve water unless we are aware of future water problems. We can
effectively conserve water and maintain this culture among our family members at home if we are
all alert. Additionally, when we have a positive outlook, a sense of responsibility, and when we all
cooperate to create the mindset to do so, we experience a great degree of emotion or inspiration to
conserve water. This concept motivates people to participate in various conservation activities.
Finally, by promoting a water-saving culture in our homes, we may develop a variety of water-use

habits that eventually promote conservation.

Demographic variables (gender, age, and location) explained 13% of the variation in water-saving
behavior in the sequential regression model. The inclusion of social variables significantly
enhanced the percentage of variation explained (32%) in water conservation. The model's
explanatory power increased noticeably to 48% when psychological components were considered.
Last but not least, the model's capacity to explain 53% of the variation in conservation behavior
was significantly improved by including habit as a behavioral feature. Interestingly, after the
behavioral element (habit) was controlled for, participation and culture were found to be modest
predictors, indicating that the influence of engagement and culture was mediated by habit.

In the second project, the goal of the study was to determine key elements influencing Japanese
people's water consumption and conservation behavior. The structural equation model showed a
strong correlation between responsibility, attitude, habits, and involvement in establishing water
conservation practices and awareness of water concerns. Finally, involvement, emotion, and habit
all had a positive correlation with conservation and a negative correlation with water use. Families
with greater water-saving habits, strong emotions, and participation in water-saving initiatives or
programs, campaigns, or training are more likely to adopt water conservation practices and use
less water. The current model was able to account for 57% of the variation in water conservation
behavior and 55% of the variation in water consumption behavior. The ordered logistic regression
analysis showed that water conservation efforts decrease and water use rises among respondents
from higher income categories, younger age groups, and when the number of rooms and family

size increases. The current study offers detailed insights into the factors influencing household
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water usage and conservation and offers numerous practical and conceptual implications to aid

decision-makers in developing more effective water security strategies.

5.2 Attributes and potential implications

Our key findings can be viewed as having immediate practical repercussions for influencing
residential water users to adopt water-saving practices. This is the first research attempt to consider
the multidimensional nature of water use behavior, including water conservation and consumption,
contrary to the prevalent trend in the literature, which emphasizes the intention to conserve.
Furthermore, limited research on water consumption had conducted in Japan; hence, this study
adds new insight into the water use patterns of Japanese citizens. The focus of water-related
research in Japan is on infrastructure development, wastewater reuse, and water purification.
However, no solitary investigation on water uses and conservation was carried out to discover
connected significant drivers to safeguard against upcoming water issues. Japan's infrastructure is
quite advanced, but knowledge, responsibility, involvement, and healthy habits all play a big part
in overcoming water difficulties. The broad awareness and responsibility of Japanese people—
particularly elderly people—about environmental issues is well known. For young people to
become more responsible, policymakers should use a variety of initiatives to get them involved in

water conservation.

This study quantifies the direct and indirect effects of social, psychological, and behavioral effects
on water conservation practice and water consumption. Additionally, based on the results of the
study, the conceptual perspective described in this paper has a higher predictive capacity,
indicating that the current model is an efficient and useful tool in the field of water conservation
and consumption behavior research. The present study also includes demographic and situational
factors as control variables in the main analysis.Even though demographic characteristics are
significant in determining individual water use behavior, most studies in this field did not include

them in respective analyses.

The results underline how important behavioral, psychological, and social elements are in shaping
people's attitudes about water conservation. As a result, while developing any policies or initiatives
for water conservation, these challenges must be taken into account. Policies that seek broader
social support and establish circumstances that motivate households to adopt water conservation

are necessary for the implementation of water conservation plans and initiatives [21,63,189]. Our
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major findings have practical implications for policymakers and authorities who want to encourage
people to save water and achieve the objective of sustainability. Any initiatives and programs
require policies aiming for a wider level of public acceptance and to develop situations that support
household attitudes, emotions, habits, and involvement in water-saving practices, as well as a
large-scale social shift toward an environmentally responsible lifestyle [109,189]. To ensure long-
term behavior change, the applied strategies should also aim to transform habitual action into a
deliberate activity [49,72,76]. Public policies that introduce diverse educational campaigns or
training programs and promote citizen participation in these activities are favorably associated
with water conservation behavior. On the other hand, policymakers can encourage water
conservation by raising public knowledge of environmental issues. Promoting environmental
awareness on the preservation of natural resources through television or other social media might
have a favorable effect on water conservation behavior, directly or indirectly, by connecting
environmental issues with water conservation. Individuals are accountable for preserving the
natural environment, and conservation behavior is socially valued, so using different forms of
social media to enhance awareness about the sustainable use of resources can initiate the formation
of positive attitudes, responsibility and thus increase behavioral intention levels. Lastly, given the
paucity of research in this field, academics need to focus on issues like emotion, involvement, and

responsibility in addition to policies.
5.3 Limitations

This study has some limitations, although a detailed analysis was done to fill in the gaps in the
available literature. Six hundreds twenty five (625) overseas students and workers and Five
hundreds fourteen (514) Japanese respondents from Fukuoka Prefecture, Japan, participated in the
current study. It was quite challenging for us to obtain the data outside of Fukuoka Prefecture
because to COVID 19. Future research should look at the results' generalization and see whether
the proposed model can be used in other regions or not. Another limitation is the data of the present
study was collected in COVID-19 pandemic that resulted in an increase of domestic water
consumption and decrease conservation activities in the study area. Participants used more water
to wash their hands, took more showers, washed clothes, and the entire floor of their homes during
COVID than before. Future research should take this situation into account. Future research should

include additional variables to expand the current research and improve the variance. Furthermore,
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a range of additional psychological factors (i.e motivation, norms, values, connectedness to nature)
and contextual considerations such as resources, time pressure, pricing, and infrastructure were
not included in the current study that have been found to influence the conduct of environmentally
beneficial activities [50,73,92,190]. Additionally, because the current study was cross-sectional
in nature, the findings may vary in different time periods, target populations, or study settings.
Researchers ought to consider these cases as the next step in enhancing these qualities. Upcoming
research should explore these challenges and include contextual aspects as well as additional
psychological determinants of behavior in relation to participants' socio-economic and
demographic outlines. Finally, future research should combine all the study factors examined in
this study with commonly used variables in various theories, such as the theory of planned behavior

and the value-belief-norm theory.

5.4 Future work

In the literature on environmental science and water science, there are a number of theories have
been proposed. Numerous scholars expanded on these theories by combining new variables with
preexisting ones. | intend to combine the variables from my current study with some of the most
popular theories, including the theory of planned behavior and the value-belief-norm theory in the

future.

In several urban areas of Bangladesh, water shortages are a typical occurrence. Despite the
numerous rivers surrounding this country, most of the water is polluted. Drought, arsenic, and
unsafe drinking water are all rather prevalent. Additionally, the general public shows no sign of
concern for these water problems, which could become serious in the near future and seriously
harm the next generation. Additionally, because water meters are not available to every household,
the government is unable to accurately monitor the level of water use. Since every household has
a set water bill, the majority of people are unaware of how much water they actually use on a daily

basis.

Public awareness, positive attitudes, negative emotions toward water wastage, social
responsibility, public involvement, government policy and infrastructure development are also
required to safeguard the water situation. Utilizing this perspective as a guide, | propose to conduct

a study on Bangladeshi people in the future using a current questionnaire to find out how much
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the general public is aware of water issues, how they feel about saving water, and how involved

and culturally committed they are.

Water challenges have become a major source of concern on a global scale due to the increased
demand for water and the resulting strain on freshwater resources. As a practical solution to the
rising water demand and limited freshwater supply, water conservation, desalination of sea water,

and reuse of treated wastewater are widely investigated and acknowledged as being effective.

Wastewater that comes from industrial, commercial, or agricultural operations that has been
treated to a level that is suitable for reuse is referred to as treated wastewater. The use of treated
wastewater is expanding, not just as a substitute for freshwater but also as a tool to slow down
environmental deterioration. Reusing wastewater is an important tactic for protecting limited water
supplies. Recent advancements in wastewater reuse technology imply that highly treated

wastewater may play a significant role in environmentally sound water security solutions.

Although the usage of recycled water is logical, some are nevertheless hesitant to do so. Individual
water reuse behavior is influenced by a variety of factors, including attitude, awareness, negative
emotion, trust, cost, environmental and health risk and more. As a part of my future research, |
would like to construct a questionnaire on how the general public feels about and accepts treated

wastewater, emphasizing on numerous factors.

69



References

References

[1]
[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

World Economic Forum. The Global Risks Report 2021: 16th Edition. 2021.

Jorgensen B, Graymore M, Toole KO. Household water use behavior : An integrated
model. J Environ Manage 2009;91:227-36.
https://doi.org/10.1016/j.jenvman.2009.08.009.

Willis RM, Stewart RA, Panuwatwanich K, Williams PR, Hollingsworth AL. Quantifying
the influence of environmental and water conservation attitudes on household end use
water consumption. J Environ Manage 2011;92:1996-2009.
https://doi.org/10.1016/j.jenvman.2011.03.023.

Greve P, Kahil T, Mochizuki J, Schinko T, Satoh Y, Burek P, et al. Global assessment of
water challenges under uncertainty in water scarcity projections. Nat Sustain 2018;1:486—
94. https://doi.org/10.1038/s41893-018-0134-9.

Schewe J, Heinke J, Gerten D, Haddeland I, Arnell NW, Clark DB. Multimodel
assessment of water scarcity under climate change. Sustain Sci 2014;111.
https://doi.org/10.1073/pnas.1222460110.

Fielding KS, Russell S, Spinks A, Mankad A. Determinants of household water
conservation: The role of demographic, infrastructure, behavior, and psychosocial
variables. Water Resour Res 2012;48. https://doi.org/10.1029/2012WR012398.

Aprile MC, Fiorillo D. Water conservation behavior and environmental concerns:
Evidence from a representative sample of Italian individuals. J Clean Prod 2017;159:119-
29. https://doi.org/10.1016/j.jclepro.2017.05.036.

UN. The sustainable development goals report 2021. United Nations Publ Issued by Dep
Econ Soc Aff 2021:64.

Jensen O, Wu H. Urban water security indicators : Development and pilot. Environ Sci
Policy 2018;83:33-45. https://doi.org/10.1016/j.envsci.2018.02.003.

Shahangian SA, Tabesh M, Yazdanpanah M. Promoting the adoption of residential water

70



References

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

conservation behaviors as a preventive policy to sustainable urban water management. J
Environ Manage 2022;313:115005. https://doi.org/10.1016/j.jenvman.2022.115005.

Shahangian SA, Tabesh M, Yazdanpanah M. How can socio-psychological factors be
related to water-efficiency intention and behaviors among Iranian residential water
consumers? J Environ Manage 2021;288:112466.
https://doi.org/10.1016/j.jenvman.2021.112466.

Lucia A, Maiello A, Quintslr S. Water supply system in the Rio de Janeiro Metropolitan
Region : Open issues , contradictions , and challenges for water access in an emerging

megacity. J Hydrol 2019;573:1007—20. https://doi.org/10.1016/j.jhydrol.2018.02.045.

Water Resources. Water Resources in Japan 2008.
https://www.mlit.go.jp/tochimizushigen/mizsei/water_resources/contents/issues.html
(accessed May 28, 2022).

The General Affair’s Division. Fukuoka City Waterworks ( Outline ) Fukuoka City. 2008.

Hurlimann A, Dolnicar S, Meyer P. Understanding behaviour to inform water supply
management in developed nations — A review of literature , conceptual model and
research agenda. J Environ Manage 2009;91:47-56.
https://doi.org/10.1016/j.jenvman.2009.07.014.

Lee M, Tansel B. Water conservation quantities vs customer opinion and satisfaction with
water efficient appliances in Miami, Florida. J Environ Manage 2013;128:683-9.
https://doi.org/10.1016/j.jenvman.2013.05.044.

Yazdanpanah M, Forouzani M, Hojjati M. Willingness of Iranian young adults to eat
organic foods : Application of the Health Belief Model. FOOD Qual Prefer 2015;41:75—
83. https://doi.org/10.1016/j.foodqual.2014.11.012.

Beal CD, Stewart RA, Fielding K. A novel mixed method smart metering approach to
reconciling differences between perceived and actual residential end use water
consumption. J Clean Prod 2013;60:116-28. https://doi.org/10.1016/j.jclepro.2011.09.007.

Addo 1B, Thoms MC, Parsons M. Household Water Use and Conservation Behavior: A
Meta-Analysis. Water Resour Res 2018;54:8381-400.

71



References

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

https://doi.org/10.1029/2018 WR023306.

Shahangian SA, Tabesh M, Yazdanpanah M. How can socio-psychological factors be
related to water-efficiency intention and behaviors among Iranian residential water
consumers? J Environ Manage 2021;288. https://doi.org/10.1016/j.jenvman.2021.112466.

Russell S, Fielding K. Water demand management research: A psychological perspective.
Water Resour Res 2010;46:1-12. https://doi.org/10.1029/2009WR008408.

Fabi V, Valentina M, Nicoli D, Spigliantini G, Paolo S. Insights on pro-environmental
behavior towards post-carbon society. Energy Procedia 2017;134:462-9.
https://doi.org/10.1016/j.egypro.2017.09.604.

Asilsoy B, Oktay D. Exploring environmental behaviour as the major determinant of
ecological citizenship. Sustain Cities Soc 2018;39:765-71.
https://doi.org/10.1016/j.scs.2018.02.036.

Singha B, Eljamal O. Exploring Attitudes and Household Culture to Encourage Water
Conservation Behavior. Proc. Int. Exch. Innov. Conf. Eng. Sci., 2021, p. 149-54.

Richetin J, Perugini M, Mondini D, Hurling R. Conserving Water While Washing Hands:
The Immediate and Durable Impacts of Descriptive Norms. Environ Behav 2016;48:343—
64. https://doi.org/10.1177/0013916514543683.

Millock K, Nauges C. Household adoption of water-efficient equipment: The role of
socio-economic factors, environmental attitudes and policy. Environ Resour Econ
2010;46:539-65. https://doi.org/10.1007/s10640-010-9360-y.

Lee M, Tansel B, Balbin M. Influence of residential water use efficiency measures on
household water demand: A four year longitudinal study. Resour Conserv Recycl
2011;56:1-6. https://doi.org/10.1016/j.resconrec.2011.08.006.

Russell S V., Knoeri C. Exploring the psychosocial and behavioural determinants of
household water conservation and intention. Int J Water Resour Dev 2020;36:940-55.
https://doi.org/10.1080/07900627.2019.1638230.

Clark WA, Finley JC. Determinants of Water Conservation Intention in Blagoevgrad,

72



References

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

Bulgaria. Soc Nat Resour 2007;20:613-27. https://doi.org/10.1080/08941920701216552.

Gilg A, Barr S. Behavioural attitudes towards water saving? Evidence from a study of
environmental actions. Ecol Econ 2006;57:400-14.
https://doi.org/10.1016/j.ecolecon.2005.04.010.

Kenney DS, Goemans C, Klein R, Lowrey J, Reidy K. Residential water demand
management: Lessons from Aurora, Colorado. J Am Water Resour Assoc 2008;44:192—
207. https://doi.org/10.1111/j.1752-1688.2007.00147 .X.

Gregory GD, Di Leo M. Repeated Behavior and Environmental Psychology: The Role of
Personal Involvement and Habit Formation in Explaining Water Consumption. J Appl Soc
Psychol 2003;33:1261-96. https://doi.org/10.1111/j.1559-1816.2003.tb01949.x.

Lam SP. Predicting intentions to conserve water from the theory of planned behavior,
perceived moral obligation, and perceived water right. J Appl Soc Psychol 1999;29:1058-
71. https://doi.org/10.1111/j.1559-1816.1999.tb00140.x.

De Oliver M. ATTITUDES AND INACTION A Case Study of the Manifest
Demographics of Urban Water Conservation. Environ Behav 1999;31:372-94.

Lam SP. Predicting intention to save water: Theory of planned behavior, response
efficacy, vulnerability, and perceived efficiency of alternative solutions. J Appl Soc
Psychol 2006;36:2803-24. https://doi.org/10.1111/j.0021-9029.2006.00129.x.

Clark WA, Finley JC. Determinants of water conservation intention in Blagoevgrad,
Bulgaria. Soc Nat Resour 2007;20:613-27. https://doi.org/10.1080/08941920701216552.

Clarke JM, Brown RR. Understanding the factors that influence domestic water
consumption within Melbourne. Australas J Water Resour 2006;10:261-8.
https://doi.org/10.1080/13241583.2006.11465301.

Stern PC. Toward a coherent theory of environmentally significant behavior. J Soc Issues
2000;56:407-24. https://doi.org/10.1111/0022-4537.00175.

Devitt C, Neill EO, Waldron R. Drivers and barriers among householders to managing

domestic wastewater treatment systems in the Republic of Ireland ; implications for risk

73



References

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

prevention behaviour. J Hydrol 2016;535:534-46.
https://doi.org/10.1016/j.jhydrol.2016.02.015.

Dadvar A, Mahapatra K. Water Use Behavior in a Multicultural Urban Area in Sweden.
Sustainability 2021. https://doi.org/https:// doi.org/10.3390/su13158603 Academic.

Gkargkavouzi A. Environmental behavior in a private-sphere context : Integrating theories
of planned behavior and value belief norm , self-identity and habit. Resour Conserv
Recycl 2019;148:145-56. https://doi.org/10.1016/j.resconrec.2019.01.039.

Aitken C, Mcmohan T, Wearing A, Finlayson B. Residential Water-Use - Predicting and
Reducing Consumption. J Appl Soc Psychol 1994;24:136-58.

Ajzen 1. The theory of planned behavior. Organ Behav Hum Decis Process 1991;50:179—
211. https://doi.org/10.1016/0749-5978(91)90020-T.

Syme GJ, Nancarrow BE, Seligman C. The evaluation of information campaigns to
promote voluntary household water conservation. Eval Rev 2000;24:539-78.
https://doi.org/10.1177/0193841X0002400601.

Sarabia-Sanchez FJ, Rodriguez-Sanchez C, Hyder A. The role of personal involvement,
credibility and efficacy of conduct in reported water conservation behaviour. J Environ
Psychol 2014;38:206-16. https://doi.org/10.1016/j.jenvp.2014.02.003.

Yildirim BC, Semiz GK. Future teachers’ sustainablewater consumption behavior: A test
of the value-belief-norm theory. Sustain 2019;11:1-18.
https://doi.org/10.3390/su11061558.

Hunecke M, Blébaum A, Matthies E, Hoger R. Responsibility and environment:
Ecological norm orientation and external factors in the domain of travel mode choice
behavior. Environ Behav 2001;33:830-52. https://doi.org/10.1177/00139160121973269.

Bamberg S. How does environmental concern influence specific environmentally related

behaviors ? A new answer to an old question. J Environ Psychol 2003;23:21-32.

Wang B, Wang X, Guo D, Zhang B, Wang Z. Analysis of factors in fl uencing residents ’

habitual energy-saving behaviour based on NAM and TPB models : Egoism or altruism ?

74



References

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

Energy Policy 2018;116:68-77. https://doi.org/10.1016/j.enpol.2018.01.055.

Lucio M, Giulia R, Lorenzo C. Investigating Attitudes towards Water Savings , Price
Increases , and Willingness to Pay among Italian University Students Content courtesy of
Springer Nature , terms of use apply . Rights reserved . Content courtesy of Springer
Nature , terms of use appl 2018:4123-38.

Worthington AC, Hoffman M. An empirical survey of residential water demand
modelling. J Econ Surv 2008;22:842-71. https://doi.org/10.1111/j.1467-
6419.2008.00551.x.

Vieira P, Jorge C, Covas D. Assessment of household water use efficiency using
performance indices. Resour Conserv Recycl 2017;116:94-106.
https://doi.org/10.1016/j.resconrec.2016.09.007.

Verplanken B, Roy D. Empowering interventions to promote sustainable lifestyles :
Testing the habit discontinuity hypothesis in a fi eld experiment. J Environ Psychol
2016;45:127-34. https://doi.org/10.1016/j.jenvp.2015.11.008.

Natalia M. Gender differences , theory of planned behavior and willingness to pay. J
Environ Psychol 2016;45. https://doi.org/10.1016/j.jenvp.2016.01.006.

Lenzen M, Foran B. An input-output analysis of Australian water usage. Water Policy
2001;3:321-40. https://doi.org/10.1016/S1366-7017(01)00072-1.

Dolnicar S, Hurlimann A, Griin B. Water conservation behavior in Australia. J Environ
Manage 2012;105:44-52. https://doi.org/10.1016/j.jenvman.2012.03.042.

Dolnicar S, Hurlimann A. Australians’ water conservation behaviours and attitudes. Aust J

Water Resour 2010;14:43-53. https://doi.org/10.1080/13241583.2010.11465373.

Singha B, Eljamal O, Karmaker SC, Maamoun I, Sugihara Y. Water conservation
behavior: Exploring the role of social, psychological, and behavioral determinants. J
Environ Manage 2022;317:115484. https://doi.org/10.1016/j.jenvman.2022.115484.

Corral-Verdugo V, Frias-Amenta M, Gonzalez-Lomeli D. On the Relationship Between
Antisocial and Anti-Environmental Behaviors: An Empirical Study. Popul Environ

75



References

2003;24:273-86. https://doi.org/10.1023/A:1021251128081.

[60] Randolph B, Troy P. Attitudes to conservation and water consumption. Environ Sci Policy
2008;11:441-55. https://doi.org/10.1016/j.envsci.2008.03.003.

[61] Boylu AA, Gunay G. Do Families Attitudes and Behaviors Support Sustainable Water
Consumption. Eur J Sustain Dev 2017;6:115-25.
https://doi.org/10.14207/ejsd.2017.v6n4p115.

[62] Fornara F, Pattitoni P, Mura M, Strazzera E. Predicting intention to improve household
energy efficiency: The role of value-belief-norm theory, normative and informational
influence, and specific attitude. J Environ Psychol 2016;45:1-10.
https://doi.org/10.1016/j.jenvp.2015.11.001.

[63] Yazdanpanah M, Forouzani M, Abdeshahi A, Jafari A. Investigating the effect of moral
norm and self-identity on the intention toward water conservation among Iranian young
adults. Water Policy 2016;18:73-90. https://doi.org/10.2166/wp.2015.031.

[64] Dietz T, Stern PC, Guagnano GA. Social structural and social psychological bases of

environmental concern. Environ Behav 1998:30:450—71.

[65] Kals E, Schumacher D, Montada L. Emotional affinity toward nature as a motivational
basis to protect nature. Environ Behav 1999;31:178-202.
https://doi.org/10.1177/00139169921972056.

[66] Gule PT, Maduku DK, Dilotsotlhe N. An analyses of the effect of living habits on water

conservation among Gauteng residents, 2018.

[67] Richard J. Hill. Belief, Attitude , Intention and Behavior : An Introduction to Theory and
Research . by Martin Fishbein and Icek Ajzen Review by : Richard J . Hill Source :
Contemporary Sociology , Mar ., 1977, Vol . 6, No . 2 ( Mar ., 1977. Contemp Sociol
1977;6:244-5.

[68] Ajzen, Icek and Fishbein M. Attitudes and the Attitude-Behavior Relation : Reasoned and
Automatic Processes. Eur Rev Soc Psychol - 2014.
https://doi.org/10.1080/14792779943000116.

76



References

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

Untaru E, Ispas A, Candrea AN, Luca M. International Journal of Hospitality
Management Predictors of individuals ’ intention to conserve water in a lodging context :
the application of an extended Theory of Reasoned Action. Int J Hosp Manag 2016;59:50—
9. https://doi.org/10.1016/j.ijhm.2016.09.001.

Ajzen, I., & Fishbein M. Understanding Attitudes and Predicting Social Behavior.
Englewood Cliffs, NJ: Prentice- Hall.; 1980.

Clark WA, Finley JC. Determinants of Water Conservation Intention in Blagoevgrad,
Bulgaria. Soc Nat Resour 2007;20:613-27. https://doi.org/10.1080/08941920701216552.

Gao L, Wang S, Li J, Li H. Application of the extended theory of planned behavior to
understand individual’s energy saving behavior in workplaces. Resour Conserv Recycl

2017;127:107-13. https://doi.org/10.1016/j.resconrec.2017.08.030.

Singha B, Eljamal O. A Review on Water Conservation and Consumption Behavior:
Leading Issues, Promoting Actions, and Managing the Policies. Proc Int Exch Innov Conf
Eng Sci 2020;6:171-8. https://doi.org/10.5109/4102484.

Yuriev A, Dahmen M, Paillé P, Boiral O, Guillaumie L. Pro-environmental behaviors
through the lens of the theory of planned behavior: A scoping review. Resour Conserv
Recycl 2020;155:104660. https://doi.org/10.1016/j.resconrec.2019.104660.

Han H. Travelers’ pro-environmental behavior in a green lodging context: Converging
value-belief-norm theory and the theory of planned behavior. Tour Manag 2015;47:164—
77. https://doi.org/10.1016/j.tourman.2014.09.014.

Zhang X, Geng G, Sun P. Determinants and implications of citizens > environmental
complaint in China : Integrating theory of planned behavior and norm activation model. J
Clean Prod 2017;166:148-56. https://doi.org/10.1016/j.jclepro.2017.08.020.

Wan C, Qiping G, Choi S. Experiential and instrumental attitudes : Interaction effect of
attitude and subjective norm on recycling intention. J Environ Psychol 2017;50:69-79.
https://doi.org/10.1016/j.jenvp.2017.02.006.

Arbués F, Bolsa MA, Villanta I. Which factors determine water saving behaviour?
evidence from spanish households. Urban Water J 2016;13:511-20.

77



References

[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

https://doi.org/10.1080/1573062X.2014.994004.

Fielding KS, Terry DJ, Masser BM, Bordia P, Hogg MA. Explaining landholders’
decisions about riparian zone management: The role of behavioural, normative, and
control beliefs. J Environ Manage 2005;77:12-21.
https://doi.org/10.1016/j.jenvman.2005.03.002.

Bamberg S, Moser G. Twenty years after Hines, Hungerford, and Tomera: A new meta-
analysis of psycho-social determinants of pro-environmental behaviour. J Environ Psychol
2007;27:14-25. https://doi.org/10.1016/j.jenvp.2006.12.002.

Klockner CA. A comprehensive model of the psychology of environmental behaviour-A
meta-analysis. Glob Environ Chang 2013;23:1028-38.
https://doi.org/10.1016/j.gloenvcha.2013.05.014.

Goh E, Ritchie B, Wang J. Non-compliance in national parks: An extension of the theory
of planned behaviour model with pro-environmental values. Tour Manag 2017;59:123-7.
https://doi.org/10.1016/j.tourman.2016.07.004.

Arvola A, Vassallo M, Dean M, Lampila P, Saba A, Lahteenméki L, et al. Predicting
intentions to purchase organic food: The role of affective and moral attitudes in the
Theory of Planned Behaviour. Appetite 2008;50:443-54.
https://doi.org/10.1016/j.appet.2007.09.010.

De Bruijn GJ. Understanding college students’ fruit consumption. Integrating habit
strength in the theory of planned behaviour. Appetite 2010;54:16-22.
https://doi.org/10.1016/j.appet.2009.08.007.

Savari M, Gharechaee H. Application of the extended theory of planned behavior to
predict Iranian farmers’ intention for safe use of chemical fertilizers. J Clean Prod
2020;263:121512. https://doi.org/10.1016/j.jclepro.2020.121512.

Mufioz B, Monzon A, Lopez E. Transition to a cyclable city: Latent variables affecting
bicycle commuting. Transp Res Part A Policy Pract 2016;84:4-17.
https://doi.org/10.1016/j.tra.2015.10.006.

Ahmmadi P, Rahimian M, Movahed RG. Theory of planned behavior to predict consumer

78



References

[88]

[89]

[90]

[91]

[92]

[93]

[94]

[95]

[96]

behavior in using products irrigated with purified wastewater in Iran consumer. J Clean
Prod 2021;296:126359. https://doi.org/10.1016/j.jclepro.2021.126359.

Adapa S, Bhullar N, De Souza SV. A systematic review and agenda for using alternative
water sources for consumer markets in Australia. J Clean Prod 2016;124:14-20.
https://doi.org/10.1016/j.jclepro.2016.02.083.

Azizi K, Heidari S. A comparative study on energy balance and economical indices in
irrigated and dry land barley production systems. Int J Environ Sci Technol
2013;10:1019-28. https://doi.org/10.1007/s13762-012-0157-0.

Schwartz SH and HAJ. Explanations of the Moderating Effect of Responsibility Denial on
the Personal Norm- Behavior Relationship Author ('s): Shalom H . Schwartz and Judith A
. Howard Published by : American Sociological Association Stable URL :
https://www.jstor.org/stable/3. Soc Psychol Q 1980;43:441-6.

Schwartz SH. Normative influences on altruism. Adv Exp Soc Psychol 1977;10:221-79.
https://doi.org/10.1016/S0065-2601(08)60358-5.

Steg L, Vlek C. Encouraging pro-environmental behaviour: An integrative review and
research agenda. J Environ Psychol 2009;29:309-17.
https://doi.org/10.1016/j.jenvp.2008.10.004.

Clark CF, Kotchen MJ, Moore MR. Internal and external influences on pro-environmental
behavior: Participation in a green electricity program. J Environ Psychol 2003;23:237-46.
https://doi.org/10.1016/S0272-4944(02)00105-6.

Van Der Werff E, Steg L. One model to predict them all: Predicting energy behaviours
with the norm activation model. Energy Res Soc Sci 2015;6:8-14.
https://doi.org/10.1016/j.erss.2014.11.002.

Vaske JJ, Jacobs MH, Espinosa TK. Carbon footprint mitigation on vacation: A norm
activation model. J Outdoor Recreat Tour 2015;11:80-6.
https://doi.org/10.1016/j.jort.2015.05.002.

Stern PC, Dietz T, Abel T, Guagnano GA, Kalof L. A value-belief-norm theory of support
for social movements: The case of environmentalism. Hum Ecol Rev 1999;6:81-97.

79



References

[97]

[98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]

Sahin E. Predictors of turkish elementary teacher candidates’ energy conservation
behaviors: An approach on value-belief-norm theory. Int J Environ Sci Educ 2013;8:269—
83. https://doi.org/10.12973/ijese.2013.204a.

Li L, Yue G, Xinguan G, Yingmei Y, Hua C, Jianping H, et al. Exploring the residents ’
intention to separate MSW in Beijing and understanding the reasons : An explanation by
extended VBN theory. Sustain Cities Soc J 2018;37:637-48.
https://doi.org/10.1016/j.s¢cs.2017.11.036.

Ibtissem MH. Application of Value Beliefs Norms Theory to the Energy Conservation
Behaviour. J Sustain Dev 2010;3:129-39. https://doi.org/10.5539/jsd.v3n2p129.

Choi H, Jang J, Kandampully J. Application of the extended VBN theory to understand
consumers’ decisions about green hotels. Int J Hosp Manag 2015;51:87-95.
https://doi.org/10.1016/j.ijhm.2015.08.004.

Whitley, C. T., Takahashi, B., Zwickle, A., Besley, J. C., & Lertpratchya AP.
Sustainability behaviors among college students: an application of the VBN theory.
Environ Educ Res 2018;24(2):245-62.
https://doi.org/doi.org/10.1080/13504622.2016.1250151.

Bandura A. Health Education & Behavior. Heal Educ Behav 2004;31(2):143-64.
https://doi.org/10.1177/1090198104263660.

Young HN, Ph D, Earlene E, Ph D, Cline RJW, Ph D. Using social cognitive theory to
explain consumers ’ behavioral intentions in response to direct-to-consumer prescription
drug advertising. Res Soc Adm Pharm 2005;1:270-88.
https://doi.org/10.1016/j.sapharm.2005.03.011.

Phipps M, Ozanne LK, Luchs MG, Subrahmanyan S, Kapitan S, Catlin JR, et al.
Understanding the inherent complexity of sustainable consumption: A social cognitive
framework. J Bus Res 2013;66:1227-34. https://doi.org/10.1016/j.jbusres.2012.08.016.

Valizadeh N, Bijani M, Karimi H, Naeimi A, Hayati D, Azadi H. The effects of farmers ’
place attachment and identity on water conservation moral norms and intention. Water
Res 2020;185:116131. https://doi.org/10.1016/j.watres.2020.116131.

80



References

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

Shahangian SA, Tabesh M, Yazdanpanah M. Psychosocial determinants of household
adoption of water-efficiency behaviors in Tehran capital , Iran : Application of the social
cognitive theory. Urban Clim 2021;39:100935.
https://doi.org/10.1016/j.uclim.2021.100935.

Thagersen J, Grgnhgj A. Electricity saving in households-A social cognitive approach.
Energy Policy 2010;38:7732—43. https://doi.org/10.1016/j.enpol.2010.08.025.

Stallones L, Acosta MSV, Sample P. Perspectives on Safety and Health Among. J Rural
Heal 2009.

Yazdanpanah M, Feyzabad FR, Forouzani M, Mohammadzadeh S, Burton RJF. Predicting

farmers’ water conservation goals and behavior in Iran: A test of social cognitive theory.

Land Use Policy 2015;47:401-7. https://doi.org/10.1016/j.landusepol.2015.04.022.

Zimmerman FJ, Ortiz SE, Christakis DA, Elkun D. The value of social-cognitive theory to
reducing preschool TV viewing: A pilot randomized trial. Prev Med (Baltim)
2012;54:212-8. https://doi.org/10.1016/j.ypmed.2012.02.004.

Strecher, V. J. and Rosenstock IM. The Health Belief Model. In Glanz K., Lewis F.M.,
&Rimer B.K., (Eds.). Health Behavior and Health Education: Theory, Research and
Practice. 1997.

Kasprzyk D. Health Behavior & Health Education. A Wiley Imprint, 989 Market Street,
San Francisco; 2008.

Tajeri M, Raheli H, Zarifian S, Yazdanpanah M. The power of the health belief model (
HBM ) to predict water demand management : A case study of farmers > water
conservation in Iran. J Environ Manage 2020;263:110388.
https://doi.org/10.1016/j.jenvman.2020.110388.

Andrade L, Malley KO, Hynds P, Neill EO, Dwyer JO. Assessment of two behavioural
models ( HBM and RANAS ) for predicting health behaviours in response to
environmental threats. Sci Total Environ 2019;685:1019-29.
https://doi.org/10.1016/j.scitotenv.2019.06.249.

Straub CL, Leahy JE. Application of a Modified Health Belief Model to the Pro-

81



References

[116]

[117]

[118]

[119]

[120]

[121]

[122]

[123]

Environmental Behavior of Private Well Water Testing. J Am Water Resour Assoc
2014;50:1515-26. https://doi.org/10.1111/jawr.12217.

Zetu L, Zetu |, Dogaru CB, Duta C, Dumitrescu AL. Gender Variations in the
Psychological Factors as Defined by the Extended Health Belief Model of Oral Hygiene
Behaviors. Procedia - Soc Behav Sci 2014,127:358-62.
https://doi.org/10.1016/j.sbspro.2014.03.271.

Noar SM, Zimmerman RS. Health Behavior Theory and cumulative knowledge regarding
health behaviors: Are we moving in the right direction? Health Educ Res 2005;20:275-90.
https://doi.org/10.1093/her/cyg113.

Akey JE, Rintamaki LS, Kane TL. Health Belief Model deterrents of social support
seeking among people coping with eating disorders. J Affect Disord 2013;145:246-52.
https://doi.org/10.1016/j.jad.2012.04.045.

Vassallo M, Saba A, Arvola A, Dean M, Messina F, Winkelmann M, et al. Willingness to
use functional breads. Applying the Health Belief Model across four European countries.
Appetite 2009;52:452-60. https://doi.org/10.1016/j.appet.2008.12.008.

Jeong JY, Ham S. Application of the Health Belief Model to customers’ use of menu
labels in restaurants. Appetite 2018;123:208-15.
https://doi.org/10.1016/j.appet.2017.12.012.

Razmara A, Aghamolaei T, Madani A, Hosseini Z, Zare S. Prediction of safe driving
Behaviours based on health belief model: The case of taxi drivers in Bandar Abbas, Iran.
BMC Public Health 2018;18:1-8. https://doi.org/10.1186/s12889-018-5300-5.

Klockner CA, Blobaum A. A comprehensive action determination model : Toward a
broader understanding of ecological behaviour using the example of travel mode choice. J
Environ Psychol 2010;30:574-86. https://doi.org/10.1016/j.jenvp.2010.03.001.

Klockner CA, Friedrichsmeier T. A multi-level approach to travel mode choice - How
person characteristics and situation specific aspects determine car use in a student sample.
Transp Res Part F Traffic Psychol Behav 2011;14:261-77.
https://doi.org/10.1016/j.trf.2011.01.006.

82



References

[124]

[125]

[126]

[127]

[128]

[129]

[130]

[131]

[132]

[133]

[134]

[135]

Sopha BM, Kldckner CA. Psychological factors in the diffusion of sustainable

technology : A study of Norwegian households > adoption of wood pellet heating. Renew
Sustain Energy Rev 2011;15:2756-65. https://doi.org/10.1016/j.rser.2011.03.027.

De Miranda Coelho JAP, Gouveia VV, De Souza GHS, Milfont TL, Barros BNR.
Emotions toward water consumption: Conservation and wastage. Rev Latinoam Psicol
2016;48:117-26. https://doi.org/10.1016/j.rlp.2015.09.006.

Perrin JL, Benassi VA. The connectedness to nature scale: A measure of emotional
connection to nature? J Environ Psychol 2009;29:434-40.
https://doi.org/10.1016/j.jenvp.2009.03.003.

Vining J, Ebreo a. Emerging theoretical and methodological perspectives on conservation
behavior. New Handb Environ Psychol 2002;60607:541-58.
https://doi.org/10.1016/j.jenvp.2004.02.001.

Grob A. A Structural Model of Environmental Behaviour Attitudes. J Environ Psychol
1995;15:209-20.

Elisabeth Kals and Jurgen Maes. Sustainable Development and Emotions 2002.

Miiller MM, Kals E, Pansa R. Adolescents’ Emotional Affinity toward Nature : A Cross-
Societal Study. J Dev Process 2009;4:59-69.

Lazarus RS. Cognition and motivation in emotion. Am Psychol 1991;46(4):352—67.

Tarrant MA, Cordell HK. The effect of respondent characteristics on general

environmental attitude-behavior correspondence. Environ Behav 1997;29:618-37.

Pelletier LG, Nortel NT, Beaton ANNM. Why Are You Doing Things for the
Environment ? The Motivation Toward the Environment Scale ( MTES )’. J Appl Soc
Psychol 1998:437-68.

Laurent G, Kapferer J. Measuring Consumer Involvement Profiles. J Mark Res
1985;22:41-53.

Celsi RL, Olson JC. The Role of Involvement in Attention and Comprehension Processes.
J Consum Res 1988;15:210-24. https://doi.org/https://doi.org/10.1086/209158.

83



References

[136]

[137]

[138]

[139]

[140]

[141]

[142]

[143]

[144]

[145]

[146]

Haines GH, Howard JA, Sheth JN. The Theory of Buyer Behavior. J Am Stat Assoc
1970;65:1406. https://doi.org/10.2307/2284311.

Houston, M. J., & Rothschild ML. Conceptual and methodological perspectives in
involvement. Res Front Mark Dialogues Dir 1978:184-7.

Olsen S ottar. Repurchase Loyalty: The Role of Involvement and Satisfaction. Psychol
Mark 2007;24:461-9. https://doi.org/10.1002/mar.

Trumbo CW, O’Keefe GJ. Intention to conserve water: Environmental values, reasoned
action, and information effects across time. Soc Nat Resour 2005;18:573-85.
https://doi.org/10.1080/08941920590948002.

Lavellea MJ, Rau H, Fahy F. Different shades of green ? Unpacking habitual and
occasional pro-environmental behavior. Glob Environ Chang 2015;35:368-78.
https://doi.org/10.1016/j.gloenvcha.2015.09.021.

Kurz T, Gardner B, Verplanken B, Abraham C. Habitual behaviors or patterns of
practice ? Explaining and changing repetitive climate-relevant actions. WIREs Clim
Chang 2015;6. https://doi.org/10.1002/wcc.327.

Wood W, Dennis R. Psychology of Habit. 2016. https://doi.org/10.1146/annurev-psych-
122414-033417.

Verplanken B, Aarts H. Habit , Attitude , and Planned Behaviour : Is Habit an Empty
Construct or an Interesting Case of Goal-directed Automaticity ? Eur Rev Soc Psychol
2011:37-41.

Klockner CA, Matthies E. How habits interfere with norm-directed behaviour: A
normative decision-making model for travel mode choice. J Environ Psychol
2004;24:319-27. https://doi.org/10.1016/j.jenvp.2004.08.004.

Kwakwa PA, Arku FS, Nanor MA. Determinants of water conservation practices among
opinion leaders: evidence from Kwahu East District, Ghana. Dev Pract 2022.
https://doi.org/https://doi.org/10.1080/09614524.2022.2040956.

Benitez J, Henseler J, Castillo A, Schuberth F. How to perform and report an impactful

84



References

[147]

[148]

[149]

[150]

[151]

[152]

[153]

[154]

[155]

[156]

[157]

analysis using partial least squares: Guidelines for confirmatory and explanatory IS
research. Inf Manag 2020;57:0-1. https://doi.org/10.1016/j.im.2019.05.003.

Byrne BM. Structural Equation Modeling With AMOS: Besic Concepts, Applications,
and Programming. Second edi. 2013. https://doi.org/10.4324/9781410600219.

Hooper D, Coughlan J, Mullen MR. Structural equation modelling: Guidelines for
determining model fit. Electron J Bus Res Methods 2008;6:53-60.

Hair JF. Multivariate Data Analysis: A Global Perspective. 7th ed. Upper Saddle River:
Prentice Hall; 2009.

Kline RB. Principles and Practice of Structural Equation Modeling. The Guilford Press,
New York; 2016.

Hair JF, Black WC, Babin BJ, Anderson RE. Multivariate Data Analysis. 7th ed. Upper
Saddle River: Prentice Hall; 2010.

Bollen KA. A New Incremental Fit Index for General Structural Equation Models. Sociol
Methods Res 1989. https://doi.org/https://doi.org/10.1177%2F0049124189017003004.

Awang Z. Chapter3 Validating the measurement model CFA. SEM Made Simple
2015:54-74.

Baron RM, Kenny DA. The Moderator-Mediator Variable Distinction in Social
Psychological Research. Conceptual, Strategic, and Statistical Considerations. J Pers Soc
Psychol 1986;51:1173-82. https://doi.org/10.1037/0022-3514.51.6.1173.

Schermelleh-Engel K, Moosbrugger H, Miller H. Evaluating the fit of structural equation
models: Tests of significance and descriptive goodness-of-fit measures. MPR-Online
2003;8:23-74.

Weston R, Gore PA. A Brief Guide to Structural Equation Modeling. Couns Psychol
2006;34:719-51. https://doi.org/10.1177/0011000006286345.

Anderson JC, Gerbing DW. The effect of sampling error on convergence, improper
solutions, and goodness-of-fit indices for maximum likelihood confirmatory factor
analysis. Psychometrika 1984;49:155-73. https://doi.org/10.1007/BF02294170.

85



References

[158] Joreskog, K. and Sorbom D. LISREL 8: Structural Equation Modelling with the SIMPLIS

[159]

[160]

[161]

[162]

[163]

[164]

[165]

[166]

[167]

[168]

Command Language. Scientific Software International Inc., Chicago., 1993.

Tanaka, J. S., & Huba GJ. Confirmatory hierarchical factor analyses of psychological
distress measures. J Pers Soc Psychol 1984;46:621-35.
https://doi.org/https://psycnet.apa.org/doi/10.1037/0022-3514.46.3.621.

Marsh W, Grayson D, HoyleH. RH. Latent variable models of multitrait-multimethod
data. Struct Equ Model Concepts, Issues, Appl 1995.

Bollen KA, Long JS. Testing Structural Equation Models. Newbury Park: CA. SAGE
Publishing; 1993.

Browne, M. W., & Cudeck R. Alternative ways of assessing model fit. In K. A. Bollen
and J. S. Long (Eds.). Test Struct Equ Model 1993:136-62.

Steiger JH. Structural Model Evaluation and Modification: An Interval Estimation
Approach. Multivariate Behav Res 1990;25.
https://doi.org/https://doi.org/10.1207/s15327906mbr2502_4.

Bentler PM. EQS structural equations program manual. Encino, CA: Multivariate
Software., 1995.

Bentler PM. Comparative fit indexes in structural models. Psychol Bull 1990;107:238-46.
https://doi.org/https://psycnet.apa.org/doi/10.1037/0033-2909.107.2.238.

Bentler, P. M., & Bonett DG. Significance tests and goodness-of-fit in the analysis of
covariance structures. Psychol Bull 1980;88:588-606.
https://doi.org/http://dx.doi.org/10.1037/0033-2909.88.3.588.

Kaplan DW. Structural Equation Modeling: Foundations and Extensions (Advanced
Quantitative Techniques in the Social Sciences) 2nd Edition. Thousand Oaks, CA: Sage
Publications.; 2000.

Bearden WO, Sharma S, Teel JE. Sample Size Effects on Chi Square and Other Statistics
Used in Evaluating Causal Models. J Mark Res 1982.
https://doi.org/https://doi.org/10.1177%2F002224378201900404.

86



References

[169] Tucker LR, And, Lewis C. A Reliability Coefficient for Maximum Likelihood Factor
Analysis. Psychometrika 1973;38.

[170] Fornell C, Larcker DF. Evaluating Structural Equation Models with Unobservable
Variables and Measurement Error. J Mark Res 1981;18:39.
https://doi.org/10.2307/3151312.

[171] Armitage CJ, Conner M. Efficacy of the Theory of Planned Behaviour : A Meta-Analytic

Review E Y cacy of the Theory of Planned Behaviour : A meta-analytic review 2010:471—
99.

[172] Moglia M, Cook S, Tapsuwan S. Promoting water conservation: Where to from here?
Water (Switzerland) 2018;10. https://doi.org/10.3390/w10111510.

[173] Jakubczak A. Water Conservation Behaviour as a Sustainable Action of Young
Consumers from Selected European Countries. Eur Res Stud J 2020;XXI111:763-80.
https://doi.org/10.35808/ersj/1620.

[174] Gronhoj A. Communication about consumption: a family process perspective on ‘green’
consumer practices. J Consum Behav 2006;50:35-50. https://doi.org/10.1002/cb.

[175] Ajzen I. Attides, Personallity and Behavior. Int J Strateg Innov Mark 2005;3:117-91.

[176] Jorgensen BS, Martin JF, Pearce M, Willis E. Some difficulties and inconsistencies when
using habit strength and reasoned action variables in models of metered household water
conservation. J Environ Manage 2013;115:124-35.
https://doi.org/10.1016/j.jenvman.2012.11.008.

[177] Baron R, Kenny D. The Moderator-Mediator Variable Distinction in Social Psychological
Research: Conceptual, Strategic, and Statistical Considerations. J Pers Soc Psychol
1986;51:1173-82. https://doi.org/10.1007/BF02512353.

[178] Arfan M, Sherwani RAK. Ordinal logit and multilevel ordinal logit models: An
application on wealth index MICS-survey data. Pakistan J Stat Oper Res 2017;13:211-26.
https://doi.org/10.18187/pjsor.v13i1.1801.

[179] Bello AO, Oguntolu FA, Adetutu OM, Ojedokun JP. Application of Bootstrap Re-

87



References

[180]

[181]

[182]

[183]

[184]

[185]

[186]

[187]

[188]

[189]

sampling Method to a Categorical Data of HIV/AIDS Spread across different Social-
Economic Classes 2016:1-16. https://doi.org/10.5923/j.statistics.20150504.04.

Peterson B, Harrell FE. Partial Proportional Odds Models for Ordinal Response Variables.
Appl Stat 1990;39:205. https://doi.org/10.2307/2347760.

Brant R. Assessing Proportionality in the Proportional Odds Model for Ordinal Logistic
Regression Author ( s ): Rollin Brant Published by : International Biometric Society
Stable URL : https://www.jstor.org/stable/2532457 REFERENCES Linked references are
available. Biometrics 1990;46:1171-8.

Agresti A. An Introduction to Categorical Data Analysis: Second Edition. 2006.
https://doi.org/10.1002/0470114754.

Liu I, Agresti A, Tutz G, Simonoff JS, Kateri M, Lesaffre E, et al. The analysis of ordered
categorical data: An overview and a survey of recent developments. Test 2005;14:1-73.
https://doi.org/10.1007/BF02595397.

Agresti A. An Introduction to Categorical Data Analysis: Third Edition. 2019.

McCullagh P. Regression Models for Ordinal Data. J R Stat Soc Ser B 1980;42:109-27.
https://doi.org/10.1111/j.2517-6161.1980.tb01109.x.

Dean AJ, Kneebone S, Tull F, Lauren N, Smith LDG. * Stickiness ’ of water-saving
behaviours : What factors influence whether behaviours are maintained or given up ?
Resour Conserv Recycl 2021;169:105531.
https://doi.org/10.1016/j.resconrec.2021.105531.

Noppers EH, Keizer K, Bolderdijk JW, Steg L. The adoption of sustainable innovations :
Driven by symbolic and environmental motives. Glob Environ Chang 2014;25:52-62.
https://doi.org/10.1016/j.gloenvcha.2014.01.012.

Perren K, Yang L. Psychosocial and behavioural factors associated with intention to save
water around the home: A Greek case study. Procedia Eng 2015;119:1447-54.
https://doi.org/10.1016/j.proeng.2015.08.1005.

Kaiser FG, Schultz PW, Berenguer J, Corral-Verdugo V, Tankha G. Extending planned

88



References

environmentalism anticipated guilt and embarrassment across cultures. Eur Psychol
2008;13:288-97. https://doi.org/10.1027/1016-9040.13.4.288.

[190] Steg L, Bolderdijk JW, Keizer K, Perlaviciute G. An Integrated Framework for
Encouraging Pro-environmental Behaviour : The role of values , situational factors and

goals. J Environ Psychol 2014;38:104-15. https://doi.org/10.1016/j.jenvp.2014.01.002.

89



Appendices

Appendices

Survey Questionnaire in English

Basic Information (Demographic Variables)

What is your age range?

+ 18-24

s 25-31

+ 32-38

* 3945

s 46-52

* 53-59

* Above 60

What is your Gender?

* Male

* Female

*  Others

Your Education:
* Less than high school degree
» High school degree or equivalent
* Bachelor’s degree

* Graduate degree

Your occupation:
* Student
* Government job
* Private job

* Others (Retired or unemployed)
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Your current living status:
*  Dormitory
* Rented House

e Own House

Types of houses:
* Detached house

e Apartment

Number of rooms:

Number of your Family members:

Your annual income level (Tax included):
* Less than 2 million yen
*  2-4 million yen
*  4-6 million yen
*  6-8 million yen
e 8-10 million yen
e 10-15 million yen
e 15-20 million yen

¢ 20 million to more

Your average water bill (Monthly):
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Constructs and measurement items (Psychological, social and Behavioral Variables)

Constructs Number of items

Items

Attitude 6

There is a lot of vital reasons for saving water to become
valuable.

Everyone should use less water as they can.

| am very positive about water-saving.

Water shortage issues always make me upset.

Saving water is more important than my comfort.

| think saving water is time-consuming and takes more

effort. (Reverse scoring)

Awareness 8

I am concerned about the availability of water in the
future.

| am conscious of the amount of water use in each day.
All residents should be encouraged to conserve water.

I am concern about the impacts of the water crisis on
human life.

I think there is a need to conserve water worldwide.

| try to learn effective ways to save more water.
Awareness about water conservation should start from
schools and home.

It is not essential to be alert about the use of water.

(Reverse scoring)

Responsibility 6

Being responsible citizens, we must conserve water.

We should save water for the next generation/future.

It is our concern to build up the culture of conserve water
in every younger household.

I don’t mind convincing others to conserve water.

We should monitor the water meter frequently.
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Water conservation is not only my responsibility.

(Reverse scoring)

| usually take a shorter shower.
I usually turn off the water while brushing teeth, soap-up,
and shaving.

I normally don’t let the faucet run while cleaning

Habit vegetables and rinsing dishes.
I usually use the bucket to wash the car and water garden
plants.
| use half flash or do not flash every time.
| use minimal water in the kitchen.
| use the washing machine only for full loads.
| feel good when | can save water.
Someone who is trying to save water, it makes me happy.
When | see the water is wasted from a running tap or
toilet, | feel upset.
| Feel disturbed when water is wasted in public places
Emotion (for example water leak in the street).
| Feel sad when | see someone use excessive water in
their everyday life.
When | see the lack of awareness of some people
regarding water conservation, | feel sad.
| feel guilty or sad when | waste water or someone else
does.
My household members think that water conservation is
a good thing.
Household My household members usually engage to save water.
culture My household members usually take a shorter shower.

Comfort is more important to my family members than

save water. (Reverse scoring)
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My family members are independent to use water.

(Reverse scoring)

Personal

Involvement

| usually participate in any awareness or educational
program regarding environmental issues.

I discuss it with my friends and family about water issues
frequently.

The decision concerning water use at home is up to me.
It is valuable to me involving any water-saving program.
Lack of motivation affects my involvement to conserve

water. (Reverse scoring)

Conservation

behavior

| conserve water whenever and wherever | can.

| use water-saving appliances at home.

I check toilets, faucets, and pipes for leaks and fix them
immediately.

| use just as much water as | need.

I am not concerned about water conservation. (Reverse

scoring)

Statement on

Water cost

Water cost influences the amount of water use and water

saving behavior.

Multiple choice

question

Which factor is more dominant in water saving to you?
1. Awareness about water issues

2. Motivation to save water

3. Positive Attitude

4. Household Culture

5. Water Price
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Survey Questionnaire in Japanese Language
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Constructs Number of Items

items
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