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Abstract: Water is a valuable natural resource for all living species to sustain a productive ecosystem. The goal of this
study was to determine the primary variables of home water use to target those elements in water demand control efforts.
We designed three questionnaires relating to attitude, culture, and behavior for this purpose, all of which were reliable and
valid to a satisfactory level. Using a survey of 210 university students and employees across the Fukuoka city, Japan, we
found that attitude and culture play an important role in determining water conservation behavior. Households who
reported a stronger culture and positive attitude of water conservation used less water. We also discovered that among
various age groups and gender categories, there was a substantial difference in favorable attitude, culture, and behavior
about water conservation. Person's attitude, culture, and gender account for 29% of overall variation in water conservation.
Thus, good water-saving attitude and culture are linked to water conservation behavior, underline the importance of policies
that encourage long-term social changes in how people consider about the water use.
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1. INTRODUCTION demand management has become a priority for
Water is one of life's most basic need, as it has a preserving precious water resources [7,8]. Water
significant impact on community health and living demand management aims to encourage homeowners to
requirements. Only about 3% of the world's water voluntarily conserve water by using water-efficient
resources are useful. There are currently water shortages equipment or changing their water-use habits [9].

in many areas, with over a billion individuals without Water conservation in the residential home mainly entails
access to safe drinking water. This issue is one of the actions that reduce water consumption.
most critical signs of why we must be extremely cautious Overconsumption is a major contributor to worldwide
and aware of our water uses [1-3]. Global freshwater environmental change. Economic motivations (e.g.,
demand has been quickly increasing as human water price), technical upgrades (e.g., water-saving
populations and economies have grown. Global household appliances), policy instruments and
population growth, climate change, and lifestyle changes supervision, or behavior modification can all help to
are placing expanding pressure on our crucial freshwater boost domestic water savings [10-13].

resources, resulting in significant water shortages in Water for Domestic Use in Japan

many nations [4,5]. Domestic water use in Japan has increased by more than
Therefore, the urgent necessity to conserve and preserve three times due to population growth and the expansion
natural resources is becoming increasingly apparent [6]. of economic activity. Baths (about 24 percent), toilets
Water supplies will be put under even more strain soon, (approximately 28 percent), and laundry (approximately
and policymakers will have to strike a balance between 28 percent) consume a considerable part of household
meeting rising demand for water and ensuring the long- water (approx. 17 percent).

term viability of ecosystems. Hence, household water

Hygiene, etc.
8%

Figure 1: Data from the Bureau of Waterworks, Tokyo Metropolitan Government.
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Several researchers have attempted to understand the
underlying processes that shape human behavior from the
perspective of behavioral psychology over the years.
Theory of planned behavior (TPB) is a well-established
and widely used socio-psychological method for
explaining and understanding individual behavior,
particularly pro-environmental conduct [14,15]. The
essential variable, according to TPB, is attitude, which
refers to a person's favorable/unfavorable and/or
positive/negative assessment of executing a behavior [14]
or the measure of an individual's support or non-support
of a given activity [16,17]. Previous studies [18-
20]found that households with more positive attitudes to
water conservation used less water. TPB also showed that
individuals' aspirations to conserve water are stronger
when they receive social support from important persons.
Water use in the house is a collective behavior that
involves the actions of several household members.
Unless other members of the home share that
commitment, a single person's commitment to water
conservation is unlikely to result in reduced household
water use. As a result, household dynamics may play a
significant role in residential water consumption. From
these perspectives, the present research measures
sociodemographic variables and psychosocial variables
(Attitude and culture) as determinants of water
conservation behaviors.

2. METHODS

2.1 Sample and data collection

The final sample size of the present study was 210
university students and employees living in Japan (121
male and 89 female) and their age ranged from 18-45
years. An internet-based questionnaire was devised
considering the COVID-19 epidemic and the risk that
people's willingness to complete a paper-based
questionnaire might be reduced. We used e-mails as well
as the most prominent social media platforms, such as
Facebook, WhatsApp, and LinkedIn. Everyone who

completed our assessment was encouraged to forward the
link to their peers. To be eligible for inclusion,
respondents had to be international students, be able to
give informed consent online, and be 18 years old or
older at the time of data collection. Respondents were
requested to provide their informed consent via an online
preamble before beginning the questionnaire. The data
were obtained from January to April 2021.

2.2 Measures

Multiple-item measures were used to assess all research
variables (attitude, culture, and behavior). All the items
were derived following a thorough evaluation of
previously published research and tailored to the needs
of the current study. A panel of specialists with extensive
knowledge in environmental psychology and water
science assessed the content validity of the research tool
in terms of relevancy and precision of items, as well as
the robustness of the questionnaire. The final
questionnaire comprised of 15 approved items assessed
on a five-point Likert response scale after a few
adjustments ranging from “1 = strongly disagree” to “5 =
strongly agree”.

2.3 Data analysis methods

The collected data were analyzed by using Item analysis,
Pearson Product moment correlation, Confirmatory
factor analysis, t-test, one way ANOVA, and multiple
regression.

3. RESULTS

To ensure the reliability of the scales (Attitude,
Culture, and Behavior), item analysis was conducted.
Moreover, confirmatory factor analysis was performed to
make sure the validity of each scale. Pearson product
moment correlation indicated the correlation among
attitude, culture, and behavior scales. t-test was applied
to measure the gender differences and One way ANOVA
for age difference (Four age categories: 18-24, 25-31, 32-
38, 39-45).

Table 1: Results of Pearson correlation test, item analysis and Average variance explained.

Construct | Attitude | Culture | Behavior
Attitude 1

Culture 24%* 1

Behavior A3** .38** 1
Cronbach’s alpha .78 .79 .83

AVE .55 .64 54

Significant at **p < 0.01

The results indicated that Cronbach's alpha ranged from
0.78 to 0.83, while AVE values ranged from 0.54 to 0.64,
all of which were greater than the required least threshold
standards. As a result, the models were found to have
convergent validity for the constructs. To evaluate the
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link between the constructs, the Pearson correlation test
was used. All constructs had a significant correlation
with each other, according to the results (given by the
bolded items).
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Figure 2: Standardized factor loading values

Confirmatory factor analysis was used to assess and (the model fit indicators are mentioned below,
show the models' validity (Figure 2). The findings of respectively: y2/df = 2.65, 2.3, GFI = 0.90, NFI = 0.92,
confirmatory factor analysis revealed that model IFI =0.96, CFl = 0.96, TLI =0.95, RMSEA = 0.040).
goodness-of-fit indices were appropriate and satisfactory
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Table 2. Gender difference among attitude, culture, and behavior of university student in Japan.

95% confidence

Gender N Mean SD df  t-value p-value interval

lower upper
) Male 121 23.10 2.362

Attitude Fermale 89 24.74 2893 208 2.493 .013 135 .945
Male 121 16.93 2.101

Culture Female 89 17.93 2199 208 2.489 013 .108 918
. Male 121 19.19 2.289

Behavior Female 89 20.27 2374 208 4.102 .000 478 1.358

Significant at **p < 0.01

The results obtained from t-test revealed that there was a
significant difference among attitude, culture, and
behavior according to gender. Female participants had
more positive attitude and more water conservation

culture. They were also more involved to conservation
behavior than male participants

Table 3. Differences among attitude, culture, and behavior in terms of age using ANOVA technique.

Variables Between MS  Within MS df F-value p-value
Attitude 52.260 16.523 209 3.163 024
Culture 161.676 26.773 209 20.872 .000
Behavior 68.185 5.517 209 12.360 .000

Significant at **p < 0.01

According to the findings of the ANOVA, there was a
significant difference in positive attitude, culture, and
behavior regarding water conservation among various
age groups. For more specific results, Tukey HSD

pairwise comparisons showed that participants aged
above 31 had significantly more positive attitude, strong
conservation culture and more engaged in conservation
activities

Table 4. Effect of attitude and culture on behavior using multiple regression analysis.

Std. error of

Variables Estimates t-value p-value Adjusted R?
Gender 0.659 0.219 3.012 0.003

Attitude 0.270 0.040 6.751 0.000 0.29
Culture 0.104 0.038 2.692 0.007

Significant at **p < 0.01

Multiple regression was conducted to ascertain the
effects of gender, attitude, and culture on water
conservation behavior. Results suggested that attitude
and culture have positive statistically significant effect on
water conservation behavior. For instance, one unit
increase of positive attitude and culture score, water
conservation behavior upsurge on average 0.27 percent
and 0.10 percent. Findings also reveal that female are
more engage to water conservation than male. Moreover,
29% of the total variation of water conservation is
explained by person attitude, culture, and gender.

4. DISCUSSION AND CONCLUSION

The purpose of this study was to determine the
importance of demographic and psychosocial factors in
household water saving. The findings showed that the
three scales constructed in this study are practical and
valuable tools for investigating attitudes, culture, and
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behavior, as well as strong correlations among them.
According to the findings, water conservation attitudes
have a substantial association with water conservation
practices, which is consistent with earlier studies [21,22].
Accordingly, if people perceive that water conservation
is a reasonable, essential, and useful deed that brings
them pleasure and satisfaction, they are more likely to
engage in relevant behaviors in their homes. Water-
conserving families also had a water-conserving culture
at home and hence practiced more water-conserving
habits [23,24]. We also found that there was a significant
difference in positive attitude, culture, and behavior
regarding water conservation among various age groups
and gender category. Female participants exhibited a
more optimistic attitude and were more concerned about
water conservation. They were also more concerned
about environmental issues than male participants.



Participants above the age of 31 had a more positive
attitude, a stronger conservation culture, and were more

involved in conservation efforts. Gregory and Di Leo [25]

found that families with older occupants used less water,
although there was a positive correlation between age
and water use. Regression analysis discovered that the

attitude, culture, and gender of individuals account for 29%
of the overall variation

in water conservation. To

summarize, the current study found that demographic
and psychosocial factors play a significant impact in
predicting household water use. Managing water supplies
in metropolitan areas is currently and, in the future, a
serious concern for policymakers. The current study
sheds light on the aspects that should be prioritized when
attempting to manage home water consumption. This
data can be used to guide future research into household
water conservation measures.
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