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Abstract: Human industrial activities are bringing physiochemical changes to the land, air, and
seas and leading towards more uncertain climate changes, like drought, thunderstorms, and heat
waves. This has resulted in water scarcity because of overexploitation of water resources. It is
therefore imperative to develop effective conservation programs that consider the factors that affect
the decisions of people with regard to water conservation and sustainable activities. This study
considered the perspective of a developing country and explored the impact of three psychosocial
factors, i.e., subjective happiness, perceived stress, and personal well-being, on individuals’ current
and future intentions to conserve water. A sample of 304 respondents was collected via a self-
administered questionnaire containing measures of demographic characteristics, psychological
factors, and current and future water conservation behavior. The data were collected online as well as
through hard copies. Correlational analysis showed that the three psychosocial factors had significant
associations with both current and future intentions to conserve water. Furthermore, the effect size
(f2) demonstrated that personal well-being was a significant predictor of current and future water
conservation behavior. Stress, however, did not serve as a significant predictor of either current or
future water conservation behavior. In contrast, subjective happiness was a significant predictor of
only future water conservation behavior.

Keywords: conservation; sustainable activities; overexploitation; seas; social welfare; environmen-
tally friendly; psychosocial factors

1. Introduction

Human industrial activities produce an excessive amount of greenhouse gases (like
CO2 and methane), and this is causing in physiochemical changes to the land, air, and seas
and leading to more uncertain climate changes, like drought, thunderstorms, and heat
waves [1]. According to the Intergovernmental Panel on Climate Change, special report
in 2019, entitled “Global Warming of 15 ◦C”, increased global warming has caused the
temperature of the land and oceans to rise and led to heavy precipitation and drought in
many areas.
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Water scarcity has emerged as a significant restriction on socio-economic advance-
ments, as the world’s population is increasing rapidly. Since the late 1980s, much political
and public struggle has been centered on water scarcity issues [2]. According to the 2020
World Water Development Report by the United Nations, demand for water is increasing
more than its supply. One primary reason for the increasing water demand for household
activities and agricultural processes is the increasing population, especially in developing
economies. The water demand is also increasing as people become more conscious about
the environment and their health. Climate change is also continuously affecting the world,
as it results in water scarcity.

There are 30 water-stressed countries and among these 20 are facing the water scarcity
issue. In the future, the number of countries facing this issue will increase. It has been
anticipated that there will be an excessive increase in the water consumption rate in
developing countries [3]. It is an alarming situation for developing countries as they are
facing a significant crisis, and it has been predicted that one-third of the population of
developing countries will have little or no water for consumption by the end of 2025 [4].

Pakistan is a developing country that faces more water stress (122.69%) than other
South Asian countries. Water demand has exceeded the available water resources in
Pakistan [5]. Therefore, it has become essential to develop effective conservation programs
in developing countries like Pakistan. The rising population is also increasing stress on
water resources and making it more important to conserve water in residential gardens [6,7].

As the trend for residential gardens is increasing in urban areas, people use almost
three-quarters of residential water for their gardens. People use more water than is required
for keeping plants healthy [8,9]. More than 50% of total household water is used for garden
care. It is thus vital to conserve water in gardens. Savings in water of almost 35 to 70%
can be achieved by changing behavior towards water conservation activities in residential
gardens [10]. To address this issue, it is crucial to understand the factors that affect people’s
decisions regarding water consumption in their gardens.

Recently many studies have been conducted to measure the pro-environmental be-
havior of people [11–16]. In the past, little attention has been given to the psychological
factors that can facilitate individuals’ conservation of water in their residential gardens.
This study focused on a specific environmental problem, i.e., water scarcity, that can be
overcome by applying acceptable policies. Policymakers can increase their understanding
of environmentally friendly behaviors by linking individuals’ behavior with psychological
and social factors.

The main objective of this research was to explore the impact of psychosocial factors
on water conservation behavior. Subjective happiness, perceived stress, and personal
well-being were the psychosocial factors investigated in order to see whether they were
related to the water conservation behavior of people in their gardens. Water conservation
behavior has been explained with the help of many theories in past research. According
to the theory of planned behavior, an individual’s behavior is a combination of intentions
towards specific behavior and perceived behavioral control. To measure the intentions of
an individual and their perceived behavioral control, it is necessary to ensure that these
two factors are well-coordinated with a particular behavior. These two factors must be
assessed in particular conditions where behavior would occur [17].

Boeree (1998) provided a framework for Maslow’s theory of needs and explained the
five needs of individuals [18]. These are (1) psychological or basic needs, (2) safety needs,
(3) social needs or self-belonging, (4) self-esteem, and (5) self-actualization. According to
Maslow’s theory of needs, an individual cannot fulfill their higher-level needs, e.g., water
conservation, when their lower-level needs have not been met. The information extracted
from Maslow’s hierarchy of needs can give important insights to policymakers and the
organizers of non-formal educational programs struggling to drive behavioral change.

Some studies have significantly contributed to water management issues by develop-
ing effective policies and programs for wastewater [19]. Policymakers should understand
the impact of psychological and social factors on water conservation behavior to design bet-
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ter strategies. To guide this evaluation, this study explored the effects of three psychosocial
factors—subjective happiness, perceived stress, and personal well-being—on the current
and future intentions of individuals to conserve water in their gardens.

2. Literature Review

Different environmental issues arise due to negative human activities, so it is crucial
to change human behavior towards the conservation of natural resources. The psychology
of human beings is one of the essential determinants of behavior and it is also linked with
conservation behavior [20].

The attitudes of people towards recycling and changing water consumption patterns
can help in saving water for the future [21–23]. Knowledge about water issues and about
procedures to conserve water facilitates water conservation. The predictors of water
conservation behavior have been analyzed for households in Taiwan. The author explored
attitudes, self-efficacy, and social norms as the most vital predictors for the installation of
dual-flush toilet systems and water-efficient appliances [24]. According to the theory of
planned behavior (TPB), three factors help to determine an individual’s intentions. Their
point of view towards specific behavior is the first determinant. The second determinant is
the subjective norm linked with the perceived pressure to behave in such a way or not. The
third deals with intention, which is linked with behavioral control and the struggle of an
individual who exhibits a particular behavior, primarily due to previous events [25]. Along
with the factors included in the TPB, there are more determinants, like personal norms
and moral responsibilities, that play a significant role in conserving water; for instance, in
turning off the tap while brushing teeth [26].

In the past, the expanded theory of planned behavior (ETPB) has been used to analyze
individuals’ decision-making processes regarding the adaption of activities that help
conserve water. This research highlighted that positive points of view, habits, moral
responsibility, personality, and community identification significantly facilitated residential
water conservation behaviors [21,27]. It was also revealed that individuals with high
moral obligations tended to save more water. Those who lacked this characteristic did
not conserve more water [28]. Preparing type plans and planning documentation are the
most significant attributes of societal resilience for issues related to the water crisis [29].
Psychological research has determined that our actions are highly dependent upon our
past behaviors and habits. Habits play a significant role in the purchasing of conservation
technology [30]. Trumbo and O’Keefe (2001) applied the theory of planned behavior
to investigate water conservation behavior. They found that the TPB could account for
intentions to conserve water and suggested that environmental values and self-efficacy are
significant predictors of water conservation behavior [31]. In another study in China, it
was found that, in addition to subjective norms, awareness, and caring behavior towards
local water resources, information related to water issues is also strongly associated with
conserving water [32]. When the above theory is linked with Maslow’s theory of needs, it
provides a firm understanding of individuals’ decision-making processes regarding water
conservation activities [33].

Intentions to conserve water can be predicted by pro-environmental behavior. Peo-
ple who conserve water are more concerned about environmental risks and tend to save
natural resources. People who save water show environmentally friendly behavior and
experience moral obligations to behave in this way. Those who conserve water are inclined
towards obtaining information related to water issues [34]. On average, people with envi-
ronmental and social thoughts try more to conserve water than those who are motivated
by convenience and cost [35].

Those who try to look for information related to water issues tend to conserve more
water. Encouraging people to perform environmental activities and providing them with
tips, practical advice, and relevant examples in order to help change their behavior towards
water conservation activities has proven to be very effective [36]. To understand conserva-
tion behavior, information is an essential factor. Households with more information and
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awareness show more responsibility towards saving water, focus more on environmental
issues, and are more likely to be moderate water users than their counterparts who possess
the opposite characteristics [37].

Many studies have been conducted to analyze water conservation behavior based on
people’s knowledge, education, and awareness [36,37]. Moreover, water-saving behavior
has been positively related to behavioral changes in terms the imposition of water restric-
tions, suffering a drought, and the use of recycled water in the past [38]. People living
in water-scarce areas show a positive attitude towards water conservation programs [39].
It has been demonstrated that price increases can effectively achieve water conservation
behavior in the short term, but they will not motivate consumers in the long run [40].

People use water for their gardens in large quantities. Between about half and more
than 70% of domestic water is used for watering lawns or irrigating gardens, adding up to
an estimated 9 billion gallons (34,068,706,056 L) per day in America [41,42]. People do not
engage in water conservation activities in their residential gardens as most of them are not
bothered about their irrigation practices impacting natural resources. They do not realize
that ultimately they would benefit by adopting water-saving practices [43,44].

To maintain a stable ecosystem and efficient municipal system, it is mandatory to
understand the psychological processes linked with water conservation behavior. Some
socio-cognitive and affective factors facilitate water-saving behaviors. Psychologists have
pointed out that, for the development of sustainable water management schemes and
policies, it is necessary to dig deep into how psychosocial drivers play a role in stimulating
water conservation behavior in different activities [16].

Below, an overview of theoretical models that have used by many psychologists
to understand how water conservation behavior is affected by psychosocial variables is
provided [45]. There are two basic categories of these models: intrinsic and extrinsic models.
The intrinsic model includes the theories that state that water conservation behavior is
based on the factors internal to an individual, like their values, perception, and habits. In
contrast, extrinsic theories focus on external factors to explain the conservation behavior of
an individual, like government policies, social and economic status, and social pressure [46].

Stress, Well-Being, and Happiness

Stress occurs when demand exceeds supply, especially when conditions are not under
control [47,48]. There is a connection between stress and decision-making processes, as it
influences the everyday decisions of life [49,50]. When the level of regret increases among
depressed people, it can affect their decision-making abilities, as regret leads to vague
decisions [51]. Stress results in a decline in the performance of individuals, as they cannot
arrange their choices in a systematic order [52], and leads to maladaptive decisions [53].

It is difficult for depressed people to make adjustments according to situations [54].
Stressed people especially do not take risks and tend to make wrong decisions [55]. After
being through stressful situations, the repercussions of stress manifest immediately [56].
Stressed people engage in swift actions and make decisions very speedily because they
lose their top-down control and the reliability of their decisions is at risk [55]. Guven (2012)
showed that happier people conserve more as compared to depressed people [57].

Pro-environmental behavior is positively associated with subjective well-being. In-
tentions to purchase environmentally friendly products are positively linked with well-
being [58]. Involvement in activities that help sustain the natural environment is very
favorable for an individual’s well-being. Such activities encourage individuals to engage in
charity work and help them to achieve what will fulfill the purpose of their lives. A positive
relationship has been demonstrated between a healthy lifestyle and peace of mind [59].
Individuals inclined towards green activities tend towards conservation behavior even
if they do not consistently undertake activities related to pro-environmental behavior.
Involvement in green practices is positively associated with personal well-being and indi-
vidual happiness. However, involvement in pro-environmental behaviors, e.g., recycling,
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is not compulsory. Excessive water use can be seen to create imbalances and, beyond a
specific point, it does not increase well-being [60].

Components like pay, work status, and lodging, which comprise individuals’ external
conditions, interact with their resources, such as health and confidence, and permit them
to work well and cooperate with the world. These components add to individuals’ sense of
well-being [61].

Some people increase their sense of well-being through high water use; for instance,
taking longer showers, which results in higher water flow rates, or maintaining a rich,
green nursery while living in a dry atmosphere. On the other hand, others may achieve a
higher sense of well-being by keeping their water utilization to a level that permits them to
fulfill their basic needs while realizing that they play a role in keeping adverse effects low.
Qualitative evidence has revealed that involvement in sustaining the natural environment,
a sense of achievement, life satisfaction, social belonging, and peace of mind would be
very favorable and feasible for an individual’s health and happiness. Subjective proof
has demonstrated that upgrades in environmental practices improve the well-being and
prosperity of individuals [62]. Happiness has a significant relation with environmentally
friendly behaviors. Happiness positively correlates with environmentally friendly activities.
Greater happiness leads to the purchase of environmentally friendly products [63].

In summary, different states of mood and behavior influence the decisions of an
individual. Stressed people respond more quickly to current issues, do not take risks,
and make maladaptive choices. Happy people have more positive intentions towards
conservation behavior compared to depressed people. Involvement in environmentally
friendly activities adds to individuals’ sense of well-being. This study was conducted
to explore the impact of mood states on water conservation behavior for a particular
household activity by exploring the influence of perceived stress, subjective happiness, and
personal well-being on people’s intentions to conserve water in their residential gardens.

3. Methods
3.1. Procedure and Sampling

The data were collected in 2020. One screening question—“Do you have a garden
in your house?”—was included as the initial question of the questionnaire. Respondents
with no residential garden were screened out and were not allowed to answer further
questions. The population of this study was comprised of individuals with residential
gardens. Purposive sampling can yield better results in data gathering than the random
sampling technique by providing similar respondents. For this reason, this study used
purposive sampling, as it is better applicable even in the absence of a sampling frame [64].

A sample’s size should be neither too small nor exceed the higher limits; it should
fall within the median range [65]. In total, 500 questionnaires were distributed and 348 re-
sponses were collected. After careful analysis, 44 incomplete responses were discarded and
304 responses were included for data analysis. Thus, the response rate was approximately
60.8%. The response rate was low because the data were collected during the COVID-19
situation. It was decided that the minimum sample size of this study would be five to ten
times the number of items on the scale [66]. The number of items was 53 and therefore
the minimum sample size for the study was intended to be 265 (53 × 5 = 265). Moreover,
Rascoe has suggested a rule of thumb: when the study population is unknown, then a
sample size larger than 30 and smaller than 500 is appropriate for consideration [67]. There-
fore, the 304 responses in the current study were considered to be appropriate for further
analysis. Before finalizing the questionnaire, a pilot study was conducted. A feedback
requirement was added to the questionnaire, requesting that respondents not complete
it without adding their feedback about it. The questionnaires were distributed among
30 people. After receiving feedback from the respondents, minor changes were made to
make it easier for respondents to understand it.
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3.2. Instrumentation

Individuals’ happiness was measured with four items using Lyubomirsky and Lep-
per’s (1999) subjective happiness scale [68]. For the first two items, the responses ranged
from 1 = “Unhappy” to 5 = “Very happy”, and for the last two items, a scale was applied
with responses ranging from 1 = “Not at all” to 5 = “A great deal”. The fourth item
was reverse-coded. A higher score on the subjective happiness index represents greater
happiness [68]. Stress was measured using Cohen’s (1994) perceived stress scale [69].
Respondents were asked to indicate how frequently, in the last month, they had faced
different types of stressful situations. The stress level was measured with 10 items with
responses ranging from 1 = “Never” to 5 = “Very often”, and the fourth, fifth, seventh,
and eighth items were reverse-coded. Higher numbers in the perceived stress index in-
dicate a higher level of stress. The personal well-being index was used to measure the
personal well-being of respondents, and this index indicates higher satisfaction with higher
scores [70]. Respondents were asked nine questions about their own lives and their level of
life satisfaction, and the responses were measured on a Likert scale (1 = “Very dissatisfied”
to 5 = “Very satisfied”). We measured respondents’ current intentions to engage in water
conservation on their lawns through 18 items (the response options were: “yes”; “no”;
“unsure”). Finally, the respondents’ future intentions to engage in water conservation in
their indoor gardens were measured with the help of 12 items. The range of responses was
1 = ”Very unlikely” to 5 = “Very likely”). The questionnaire is attached in Appendix A.

The latest statistical tools and approaches were used for hypothesis testing in the
current study. The two most extensively used software packages for statistical analysis, i.e.,
SPSS Statistics, version 21.0 by IBM, and SmartPLS, version 3.0 by SmartPLS GmbH, were
used in this research to analyze the data [71,72]. Descriptive statistical analysis and Pearson
bivariate correlational analysis were performed using SPSS. R2 and the effect size (f2) were
calculated with the help of SmartPLS. The Pearson bivariate correlation was calculated to
investigate the association between psychosocial factors and water conservation behavior
in residential gardens. It determined the strength and direction of the linear relationship
between water conservation behavior and psychosocial factors, i.e., subjective happiness,
perceived stress, and personal well-being, by producing an r value, the sample correlation
coefficient [73]. To investigate which psychosocial factors were significant predictors of
current and future water conservation behavior in residential gardens, the R2 value and
the effect size (f2) were calculated. The R2 value was used to predict the variance in water
conservation behavior due to subjective happiness, perceived stress, and personal well-
being combined. The effect size (f2) was used to analyze the effect of certain psychosocial
factors on current and future water conservation behavior [72,74].

4. Results
4.1. Demographic Statistics

Table 1 summarizes the demographical characteristics of the respondents. More male
respondents participated than females. It was mostly young people who participated
in this survey, with the majority falling under the age category of 20–30. Most of the
respondents had completed a bachelor’s degree and had an income below INR 20,000.
More respondents living with a nuclear family setup participated than respondents living
in joint family systems. The majority of respondents had a family size of 4–6 people (38.8%)
and were employed (53.6%).
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Table 1. Demographic statistics of the respondents.

Variables Categories Percentage

Gender Male 56.6
Female 43.4

Age Below 20 -
20–30 38.8
31–40 30.6
41–50 18.8

Above 50 11.8

Education Illiterate -
Primary -
Middle -

Matriculation 3.9
Intermediate 7.9

Bachelors 32.9
Masters 30.3
MPhil 19.7
PhD 5.3

Monthly income Below 20,000 25.3
20,001–40,000 16.1
40,001–60,000 10.9
60,001–80,000 11.5

80,001–100,000 19.1
Above 100,000 17.1

Family setup Nuclear 71.7
Joint 28.3

Family size 1–3 16.1
4–6 38.8
7–10 35.2

Above 10 9.9

Employment status Employed 53.6
Unemployed (looking for

work) 15.1

Unemployed (housewife) 5.3
Student 19.7

Unable to work 2.3
Retired 3.9

4.2. Descriptive Statistical Analysis and Pearson Bivariate Correlation

Pearson bivariate correlation was used to analyze the association between variables.
Table 2 presents the association between the demographic characteristics and the psychoso-
cial factors and water conservation behavior. Table 2 shows that gender and family setup
did not determine the current and future water conservation behavior of the respondents,
while family setup also had no impact on the subjective happiness, perceived stress, and
personal well-being of the respondents. Moreover, gender had no impact on the subjective
happiness and personal well-being of the respondents. However, gender had an impact on
perceived stress, as females perceived more stress compared to males.
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Table 2. Descriptive statistical analysis.

Items Subjective
Happiness Perceived Stress Personal

Well-Being

Current Water
Conservation

Behavior

Future Water
Conservation

Behavior

Gender 0.107 0.05 * 0.24 0.28 0.39
Age 0.001 ** 0.510 0.345 0.397 0.100

Education 0.002 ** 0.076 0.003 ** 0.009 ** 0.024 *
Monthly income 0.003 ** 0.000 *** 0.033 * 0.294 0.016 *

Family size 0.088 0.433 0.012 * 0.245 0.058
Family setup 0.221 0.282 0.488 0.495 0.074
Employment 0.000 *** 0.000 *** 0.000 *** 0.423 0.000 ***

* ρ ≤ 0.05, ** ρ ≤ 0.01, *** ρ ≤ 0.001.

Moreover, the age and family size of respondents had no impact on current and future
water conservation behavior. Education had an impact on both current and future water
conservation behavior. The monthly income of respondents and their employment status
had no impact on current water conservation behavior but had an impact on future water
conservation behavior. With regard to independent variables, it was found that age, family
size, and education had no impact on perceived stress but employment status and monthly
income did have a significant impact on stress. Moreover, age, education, monthly income,
and employment status had a significant impact on the happiness of respondents but
family size had no impact on subjective happiness. On the other hand, education, monthly
income, family size, and employment status had an impact on personal well-being but age
had no impact on personal well-being.

Table 3 shows that all independent variables (subjective happiness, perceived stress,
and personal well-being) significantly affected current and future water conservation
behavior. As the strength of the association among dependent and independent variables
was not the same, it was found that perceived stress was less correlated with current and
future water conservation behavior. Personal well-being was highly correlated with current
and future water conservation behavior.

Table 3. Pearson correlations of psychosocial factors and water conservation behavior.

Constructs
Current Water
Conservation

Behavior

Future Water
Conservation

Behavior

Subjective
Happiness Index

Perceived Stress
Index

Personal
Well-Being Index

Subjective
happiness index −0.390 *** 0.593 *** 1 −0.471 *** 0.687 ***

Perceived stress
index 0.268 *** −0.503 *** - 1 −0.611 ***

Personal
well-being index −0.491 *** 0.736 *** - - 1

*** means ρ ≤ 0.001.

Correlations between psychosocial factors were also calculated and resulted in a strong
association between these factors. Subjective happiness and personal well-being had a
negative relationship with current water conservation behavior but a positive relationship
with future water conservation behavior. Perceived stress had a positive relationship with
current water conservation behavior but negatively affected future water conservation
behavior (See Table 3).

4.3. PLS Structural Equation Modeling

PLS is one of the most commonly used software packages in the world. It helps
to test multiple hypotheses simultaneously. Some researchers use PLS-SEM, which is a
second-generation technique to minimize the errors and deficiencies of first-generation
techniques. SEM provides a confirmatory structure. However, other multivariate statistical
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techniques provide exploratory and descriptive features. SEM provides results considering
all parameters of measurements. SmartPLS was used in this study as an alternative to
traditional regression analysis because of its many features, like its resource availability,
user-friendly interface, backup support, and criteria for sample size and measurement, and
also because of the nature of the research [75].

Even with a small sample size, PLS-SEM can achieve a high level of statistical power.
PLS-SEM can deal with exceptionally non-normally distributed data [72,74]. PLS-SEM
techniques show robust results if the missing values are less than 5% [72]. Standard errors
of PLS-SEM coefficients have smaller values than those of regression analysis because
techniques with simultaneous features provide more consistent results that are much closer
to true values [76]. Using PLS-SEM, the R2 (coefficient of determination) and effect size (f2)
were calculated to predict the variance in water conservation behavior due to psychosocial
factors. Figure 1 shows the R2 and f2 values.

Water 2021, 13, x 10 of 19 
 

 

 
Figure 1. PLS model showing the values of R2 and the effect size (f2). SHS: subjective happiness, 
PSS: perceived stress, PWBS: personal well-being, CIS: current intentions to conserve water, FIS: 
future intentions to conserve water. 

5. Discussion 
The correlational analysis showed that psychosocial factors had a significant associ-

ation with water conservation behavior. These results are consistent with past research 
[46,49,56–58,62,63]. 

Perceived stress did not affect water conservation behavior, and this result had min-
imal similarity with the results of previous studies, which demonstrated that stress nega-
tively influences the decision-making process [49]. After facing stressful situations, reac-
tions of stress occur immediately [56,78]. Stressed people undertake rapid actions and 
make decisions very speedily because they lose their top-down control and the quality of 
their decisions is put at risk [55]. With regard to the effect of perceived stress on future 
water conservation, previous studies have explained that stress results in a reduction of 
the performance of an individual, as they cannot arrange their choices in systematic order 
[52], and stress leads to maladaptive decisions [53]. Stress reduces the frequency of future 
decisions, so depressed people should avoid making significant decisions. 

The discrepancies in the results may have been due to the stress scale used in this 
study, which did not measure the stress levels resulting from resource scarcity and lack 
of assets. Future studies should be conducted with the use of a stress scale to measure 
respondents’ stress with regard to water scarcity issues, as well as assessing their water 
conservation behavior. 

The current study highlighted that subjective happiness had a significant impact on 
future water conservation behavior but not on current water conservation behavior. A 
previous study demonstrated an association between subjective happiness and environ-
mentally friendly activities, such as water conservation. People who have a high level of 

Figure 1. PLS model showing the values of R2 and the effect size (f2). SHS: subjective happiness, PSS: perceived stress,
PWBS: personal well-being, CIS: current intentions to conserve water, FIS: future intentions to conserve water.

4.4. R2 (Coefficient of Determination)

The coefficient of determination was used to measure variance in water conservation
behavior when psychosocial factors had a combined effect on water conservation behavior.
The range of R2 values is from 0 to 1, where values close to 0 predict low accuracy and
values close to 1 predict higher accuracy. Thus, a value of 0.25 is considered weak, a value
of 0.50 is considered moderate, and a value of 0.75 is considered substantial (see Table 4).
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Table 4. R2 value (coefficient of determination).

Endogenous Construct R Square

Current water conservation behavior 0.265
Future water conservation behavior 0.568

Psychosocial factors caused a 26.5% variance in current water conservation behavior,
which was considered a week effect as it was near 0.25. Moreover, psychosocial factors
caused a 56.8% variance in future water conservation behavior, which was considered
moderate to substantial, as the values were between 0.50 and 0.75.

4.5. Effect Size (f2)

Excluding one psychosocial factor changes the value of R2, and this can be used to
measure the effectiveness of that particular psychosocial variable on water conservation
behavior [72,74]. For this purpose, the effect size (f2) was calculated. Muller and Cohen
(1989) suggested that f2 values of 0.35, 0.15, and 0.02 represent large, medium, and minor
effects of an exogenous variable on endogenous variables, respectively [77] (see Table 5).

Table 5. Effect Size (f2).

Exogenous Variables Current Water
Conservation Behavior

Future Water
Conservation Behavior

Subjective happiness 0.001 0.021
Perceived stress 0.000 0.013

Personal well-being 0.139 0.242

Following the guidelines provided in [77], personal well-being was found to have
the highest effect on both current and future water conservation. Subjective happiness
had a negligible effect on future water conservation behavior but no effect on current
water conservation behavior. Perceived stress did not affect either current or future water
conservation behavior.

5. Discussion

The correlational analysis showed that psychosocial factors had a significant as-
sociation with water conservation behavior. These results are consistent with past re-
search [46,49,56–58,62,63].

Perceived stress did not affect water conservation behavior, and this result had min-
imal similarity with the results of previous studies, which demonstrated that stress neg-
atively influences the decision-making process [49]. After facing stressful situations, re-
actions of stress occur immediately [56,78]. Stressed people undertake rapid actions and
make decisions very speedily because they lose their top-down control and the quality of
their decisions is put at risk [55]. With regard to the effect of perceived stress on future
water conservation, previous studies have explained that stress results in a reduction of the
performance of an individual, as they cannot arrange their choices in systematic order [52],
and stress leads to maladaptive decisions [53]. Stress reduces the frequency of future
decisions, so depressed people should avoid making significant decisions.

The discrepancies in the results may have been due to the stress scale used in this
study, which did not measure the stress levels resulting from resource scarcity and lack
of assets. Future studies should be conducted with the use of a stress scale to measure
respondents’ stress with regard to water scarcity issues, as well as assessing their water
conservation behavior.

The current study highlighted that subjective happiness had a significant impact on
future water conservation behavior but not on current water conservation behavior. A
previous study demonstrated an association between subjective happiness and environ-
mentally friendly activities, such as water conservation. People who have a high level of
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happiness will engage more in water conservation practices [63]. Personal values play an
essential role in determining conservation behavior. Personal values increase subjective
happiness and future intentions to conserve water when the personal values are related to
conservation [59].

These findings are also consistent with the previous study by Diaz et al. (2020), except
for the finding that subjective happiness had a negative association with current water
conservation behavior [66]. The discrepancy in the results may have been due to the
questions on the subjective happiness scale, which did not just measure the person’s own
happiness but measured subjective happiness based on a comparison with their peers.

Personal well-being had a significant impact on both current and future water con-
servation behavior. In a past study, it was shown that there is a positive relation between
environmentally friendly activities and one’s peace of mind [62]. Recent research find-
ings are different in previous studies, such as the finding that personal well-being was
negatively associated with current water conservation behavior in residential gardens.

One of the primary reasons behind these discrepancies in results could be because
the psychologies and perceptions of people change across different cultures. This study
was conducted in an underdeveloped country, i.e., Pakistan, where people strive hard for
their basic needs, like food and safety, so they are not very concerned about current water
conservation practices in their residential gardens. However, they showed concern for
future water conservation behavior when their basic needs would be met. Here, people’s
attitudes can be understood according to Maslow’s hierarchy theory of needs.

This study was conducted during the COVID-19 situation. People were facing stressful
situations and had a low level of well-being and happiness, so they might have ignored the
care of their residential garden at that time until after the pandemic. People may get back
to their routine, and their increased happiness and personal well-being levels may lead
them towards increased current water conservation activities in their residential gardens.

In past research, not much work has been undertaken to explore the psychology of
people living in underdeveloped countries like Pakistan. Most of the research regarding
water consumption, drought, and water consumption patterns has been conducted in
developed countries like the United States [79].

This study explored whether subjective happiness is a significant predictor of future
water conservation behavior. Past research has already found subjective happiness to be a
significant predictor of current water conservation behavior [66]. This led to the insight
that the impact of subjective happiness on water conservation behavior changes when
geographical and climatic conditions change.

Another contribution of this study is that it was conducted during the COVID-19
situation. Some of the results of this study differ from those of past studies because peo-
ple are more stressed during this global pandemic, which affects people’s decisions. In
past research, it was demonstrated that stress influences the decision-making process
and everyday choices [49]. Some factors emerged in the current study as being signifi-
cantly associated with water conservation behavior. These provide a better understanding
for policymakers and organizers of non-educational programs that motivate people to
consume water in their gardens by increasing their personal well-being and subjective
happiness levels.

The associations between demographic characteristics, psychosocial factors, and water
conservation behavior were been explored. The policy implication that can be extracted
from the findings of this study is that in order to adopt those strategies policymakers should
focus on increasing the personal well-being of people, as well-being has a strong connection
with the natural environment and plays a role in the decision-making process [62].

The current study was limited to water conservation practices in residential gardens.
The data were collected from respondents with indoor gardens. Therefore, the outcomes of
the current research cannot be applied to all water users. There was a chance of bias on
the respondents’ side when giving responses to the questionnaire. Research is conducted
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in the natural environment, but any change in the environment and conditions can alter
the results.

To measure water conservation behavior, self-reported data were used that may have
overestimated water conservation behaviors. The data were gathered only from one
underdeveloped country due to time and cost constraints, and the psychological behavior
of people with regard to water conservation in other underdeveloped countries was not
considered. This study did not use a longitudinal research design and changes over the
period of the study were not accounted for.

Future studies should be conducted in other developing and developed countries so
that comparisons between different countries can be analyzed, as consumers’ behaviors
change across different countries and cultures. Future studies should consider water
conservation behavior for other activities, like car washing, toilets, bathing, and other
household activities.

In this study, well-being was found to be a significant predictor of both current and
future water conservation in gardens. Future studies should aim to address issues like how
the well-being and emotional states of an individual within a household relate to water
conservation behaviors. Another question that needs to be answered in future research
is whether conservation behaviors could increase social well-being at the household or
community levels.

Future studies should explore the water conservation behavior of people after COVID-
19, as the well-being of people affected by stressful situations. The usage of water in
households should be measured in future studies with actual (accurate) measurements,
rather than self-reported data, and this should be followed by assessment of activities
and personal environmental values. Future studies should include specific scenarios and
treatments in their studies in order to dig deeper into the question of how threat stimuli
and communication techniques affect conservation behaviors. Future research should
be conducted to explore whether the psychosocial variables that were used in this study
would remain the same when considering similar activities where many benefits can be
earned in the long term, but also for activities with the inclusion of benefits in the near
future, like constructing environmentally friendly gardens that help to save money in the
long term.

Further studies should consider other demographic, social, and economic factors to
analyze conservation behavior. There is a need to explore how wellness and well-being
can help an individual change their behavior, as programs mainly focus on knowledge,
awareness, and proper education when addressing this issue.

6. Conclusions

The findings of the correlational analysis showed that all three psychosocial factors—
subjective happiness, perceived stress, and personal well-being—had significant associa-
tions with current and future intentions to conserve water. The values of the effect size (f2)
demonstrated that people with a higher level of well-being were more involved in current
and future water conservation. Individuals reporting a higher level of happiness showed
more concern for future water conservation. Moreover, stress was not a predictor of current
or future intentions to conserve water.
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Appendix A

Questionnaire
PART 1: Demographics

Please circle the appropriate option.

Gender:

1. Male
2. Female

Age:

1. Below 20
2. 20–30
3. 31–40
4. 41–50
5. Above 50

Education:

1. Illiterate
2. Primary
3. Middle
4. Matriculation
5. Intermediate
6. Bachelors
7. Masters
8. MPhil
9. PhD

Monthly Income (in Rs)

1. Below 20,000
2. 20,001–40,000
3. 40,001–60,000
4. 60,001–80,000
5. 80,001–100,000
6. Above 100,000

Family setup

1. Nuclear
2. Joint
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Number of people living with you/Family size:

1. 1–3
2. 4–6
3. 7–10
4. Above 10

Employment status:

1. Employed
2. Unemployed (looking for work)
3. Unemployed (housewife)
4. Student
5. Unable to work
6. Retired

PART 2:
For each of the following statements/questions, please circle the point on the scale

that you feel is most appropriate in describing you.

Survey Item Unhappy
Slightly
unhappy

Neutral
Moderately

happy
Very happy

1 In general, I consider myself

Survey Item Unhappy
Slightly
unhappy

Neutral
Moderately

happy
Very happy

1

Compared to
most of my

peers, I
consider
myself

Survey Item Not at all Somehow Neutral Moderately A great deal

1

Some people are generally
very happy. They enjoy life

regardless of what is going on,
getting the most out of

everything. To what extent
does this characterize you?

2

Some people are generally not
very happy. Although they

are not depressed, they never
seem as happy as they might
be. To what extent does this

characterization describe you?
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PART 3:
For each question, choose from the following alternatives:

Survey Items Never Almost Never Sometimes Fairly Often Very Often

1

In the last month, how often have
you been upset because of
something that happened

unexpectedly?

2

In the last month, how often have
you felt that you were unable to
control the important things in

your life?

3
In the last month, how often have
you felt nervous and ”stressed”?

4

In the last month, how often have
you felt confident about your

ability to handle your
personal problems?

5
In the last month, how often have

you felt that things were going
your way?

6

In the last month, how often have
you found that you could not cope

with all the things that you had
to do?

7
In the last month, how often have
you been able to control irritations

in your life?

8
In the last month, how often have

you felt that you were on top
of things?

9

In the last month, how often have
you been angered because of

things that happened that were
outside of your control?

10

In the last month, how often have
you felt difficulties were piling up

so high that you could not
overcome them?
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PART 4:
Thinking about your own life and circumstances, how satisfied are you with:

Survey Items
Very

Dissatisfied
Dissatisfied Neutral Satisfied Very Satisfied

1 Your life as a whole

2 Your standard of living

3 Your health

4 What you are achieving in life

5 Your personal relationships

6 How safe you feel

7
Feeling part of your

community

8 Your future security

9 Your spirituality or religion

PART 5:
Please mark the response that best describes your water-saving practices.

Survey Items Yes No Unsure

1
I use rainwater tanks to collect water for use in

my garden

2 I have low water-consuming plants in my yard

3 I use recycled wastewater to irrigate my garden

4 I use high-efficiency sprinklers

5 I use sprinklers to water my garden

6
I have reconstructed a portion of my landscape to

reduce watering

7 I have turned off the tap for low-water house plants

8 I have converted turf grass areas to plantation

9
I have replaced high-water plants with

drought-tolerant plants

10
I have converted water-consuming areas with low

water-consuming areas

11
I have installed smart irrigation controls to stop

watering when not needed

12
I use a rain sensor to turn off the water when it is

not needed

13 I monitor my sprinklers

14
I use a rain gauge to monitor rainfall and plan to

water the plants accordingly

15
I give a different level of water to plants based on

their needs

16 I adjust watering time based on the season

17
I follow watering restrictions imposed by the local
government and/or water management districts

18 I check my water system for leaks every 6 months
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PART 6:
Please indicate how unlikely or likely you are to engage in the following water

conservation behaviors in the future.

Survey Items Very Unlikely Unlikely Undecided Likely Very Likely

1
I will eliminate heavy water usage

areas in my garden

2
I will stop watering established

woody plants/ trees

3
I will convert turf grass to

plantation

4
I will replace high-water plants

with drought-tolerant plants

5
I will convert water-consuming
areas to low water-consuming

areas

6
I will install smart irrigation

controls to stop irrigation when it
is not needed

7 I will adjust my sprinklers

8
I will use a rain gauge to monitor
rainfall to reduce/skip watering

9 I will use a rainwater tank

10
I will use time-based watering in

my garden

11
I will adjust irrigation times based

on the season

12 I will follow watering restrictions

Thank you for your time and cooperation.
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