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ABSTRACT

Environmentally friendly behaviors, such as water conservation, play a critical role
in environmental sustainability and serve as a foundation for achieving the
Sustainable Development Goals (SDGs) in every country. The present study aimed
to examine the factors influencing rural women's intentions and behaviors
regarding household water conservation. The research was based on an integrated
model combining the Theory of Planned Behavior (TPB) and the Protection
Motivation Theory (PMT).This study is applied in terms of purpose, survey-based
in terms of data collection method, and descriptive in terms of data analysis
approach. The statistical population consisted of rural women in the central district
of Hamadan County (N = 750). Using a non-probability convenience sampling
method, 230 individuals were selected as the study sample.Data were collected
through a questionnaire whose content validity was confirmed by experts, and its
reliability was assessed using Cronbach’s alpha, which was found to be within an
acceptable range. Data analysis was conducted using SPSS version 27.0.1 and
SmartPLS version 3.3.The results of structural equation modeling (SEM) showed
that the variables in the integrated model—including attitude, subjective norms,
self-efficacy, perceived severity, perceived risk, and perceived vulnerability—had
significant relationships with the intention to conserve water. Moreover, intention
was found to have a significant impact on actual water-saving behavior among rural
women.This study provides valuable insights into understanding the intentions and
behaviors of rural women regarding environmental protection—particularly water
conservation—and offers practical implications for encouraging sustainable water
use in rural communities.
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Intoduction

The environment is one of the most essential
natural resources for human survival, serving as
the foundation for economic development, public
health, and overall quality of life. However, in
recent years, environmental threats—driven by
human factors such as population growth, overuse
of resources, and harmful technological advances,
along with phenomena like climate change and
drought—have increasingly endangered especially
vital resources like water. The water crisis,
particularly in developing countries and rural
areas, poses a serious threat to food security,
public health, and sustainable development. In
Iran, around 94% of the population lives in water-
stressed areas, with highly uneven spatial and
temporal  distribution of water resources.
Individual behaviors, especially in household
water consumption, play a major role in either
exacerbating or alleviating the water crisis. Rural
women, who are primarily responsible for
household water use, have a significant influence
on consumption patterns. Understanding their
behaviors and the factors influencing them is key
to designing effective water management policies.
This study aimed to examine the intentions and
behaviors of rural women regarding water-saving
practices, using two  well-known socio-
psychological theories: the Theory of Planned
Behavior (TPB) and the Protection Motivation
Theory (PMT).

According to the TPB, three main factors shape
behavioral intention: an individual’s attitude
toward the behavior, subjective norms, and
perceived behavioral control. On the other hand,
the PMT focuses on two cognitive processes:
threat appraisal (including perceived severity and
vulnerability) and coping appraisal (including self-
efficacy, response efficacy, and perceived costs).
These theories have been widely used and
validated in  predicting  pro-environmental
behaviors. In this research, an integrated model
was developed by combining both TPB and PMT,
leading to the formulation of eight hypotheses. The
model aims to identify cognitive and motivational
factors that influence rural women’s water
conservation behaviors. The findings of this study
can serve as a foundation for designing
educational, policy, and cultural interventions to
promote environmentally friendly behaviors and
sustainable water use in rural areas.

Methodology

This study is applied in nature and follows a
quantitative research paradigm. From the

perspective of variable control, it is non-
experimental, and in terms of statistical analysis, it
is classified as causal-correlational. The statistical
population consisted of rural women residing in
the central district of Hamadan County (N = 750)
(see Figure 2). A sample of 250 individuals was
selected using random sampling from six villages
in the district. Data were collected through a
structured questionnaire, of which 250 were
distributed among the participants. After excluding
incomplete responses, 230 questionnaires were
deemed valid and used for statistical analysis.

Environmental conservation behavior in this
study refers to consciously undertaken actions
aimed at minimizing negative impacts on the
natural and built environment (Kollmuss &
Agyeman, 2002). Specifically, this research
focuses on daily household water-saving behaviors
practiced by rural women. These behaviors were
initially identified through a comprehensive
literature review and expert interviews. The
identified behaviors were then categorized,
integrated, and finalized into a set of key
household water conservation actions. The
integrated model used in the study included
constructs such as intention, attitude, subjective
norms, and self-efficacy, based on the model
proposed by Le Dang et al. (2014), and perceived
severity, perceived vulnerability, and perceived
costs, adapted from the works of Keshavarz &
Karami (2016) and Wang et al. (2019). Revisions
to the model were made according to expert
feedback to ensure contextual relevance.

The questionnaire consisted of two main parts:
the first addressed demographic variables (age,
marital status, education level, and number of
children), while the second covered constructs
related to the Theory of Planned Behavior and the
Protection Motivation Theory. For example, the
attitude construct included items such as
“Preventing excessive water use is everyone’s
responsibility.” Subjective norms were assessed
with items like “My family, friends, and peers
support my decision to conserve water.” Self-
efficacy was measured using statements like “I am
capable of saving water in my daily activities.”
Perceived vulnerability was measured with items
such as “We are vulnerable to the negative effects
of water shortages,” and perceived severity was
reflected in items like “Frequent water outages in
the village are distressing.” Perceived risk was
assessed through items such as “I am concerned
that water shortages will become more serious,”
while intention was evaluated with statements like
“I currently intend to use water responsibly.”
Actual behavior was measured through items such
as “lI avoid leaving the water running while
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washing the yard.” To ensure content validity, the
questionnaire was reviewed and approved by a
panel of faculty members from the Department of
Agricultural Extension and Education at Bu-Ali
Sina University. For reliability testing, a pilot
study was conducted with 20 rural women
respondents. Cronbach’s alpha was calculated to
assess internal consistency, and after refining some
items, acceptable reliability levels were achieved
(see Table 1). Responses were measured using a
five-point Likert scale ranging from “Strongly
disagree (1)” to “Strongly agree (5).” Data analysis
was conducted using SPSS version 27 and
SmartPLS  version 3, incorporating both
descriptive and inferential statistical techniques.

Result

The descriptive findings of this study (Table 2)
showed that the age of rural women ranged from
18 to 63 years, with an average age of 33.5 years.
In terms of occupation, over 90% of the
participants were housewives. Regarding marital
status, 90.8% of the women were married.
Concerning the number of children, 28.1% of the
women had two children. In terms of educational
attainment, 17.6% had completed middle school,
45.6% held a high school diploma, and 36.8% had
university-level education. The most commonly
used source for obtaining environmental
information among the participants was television
(91.7%), followed by the internet (52.6%) and
friends and family (38.2%). In contrast, the least
utilized sources included NGOs, books,
magazines, and radio.

Before evaluating the structural model, the
measurement model was assessed. To this end,
factor loadings were estimated, and all were
greater than 0.50, demonstrating that the variance
shared between each construct and its indicators
was greater than the measurement error; therefore,
the measurement model was deemed reliable. In
addition, discriminant validity was assessed using
the Fornell-Larcker criterion. The results (Table 3)
revealed that the square root of the average
variance extracted (AVE) for each latent construct
(shown on the diagonal) was higher than its
correlations with other constructs, indicating
satisfactory discriminant validity. Furthermore, the
reliability and validity of the measurement model
were confirmed by assessing composite reliability
and Cronbach’s alpha. The results (Table 2)
showed that all constructs had alpha and composite
reliability values equal to or greater than 0.70,
confirming the reliability of the model. The AVE
values for all constructs exceeded 0.50, confirming
adequate  convergent validity. Thus, the

measurement model demonstrated both reliability
and validity.

Based on these findings, the structural model
was then evaluated to test the proposed
relationships among the constructs. According to
Henseler et al. (2009), R? values of 0.19, 0.33, and
0.67 indicate weak, moderate, and substantial
levels of explanatory power, respectively. As
shown in Table 4, all endogenous variables had R?
values above 0.33, suggesting a strong model fit
(Chin et al., 2016). Regarding predictive relevance
(Q? values), values of 0.20, 0.25, and 0.35 are
considered weak, moderate, and strong,
respectively. The Q? values presented in Table 4
indicate that the model has moderate predictive
relevance for the constructs of behavior and
attitude, while it also shows predictive power for
perceived risk, subjective norms, intention,
perceived severity, self-efficacy, perceived costs,
and perceived vulnerability.

After evaluating the fit of both the
measurement and  structural models and
confirming the overall model adequacy, the
research hypotheses were tested. Based on the
significance levels of the path coefficients, the
following findings were obtained: In Hypothesis 1,
behavioral attitude had a positive and significant
relationship with intention (f = 0.43, p < 0.01); in
Hypothesis 2, subjective norms showed a positive
and significant relationship with intention (B =
0.29, p < 0.01); in Hypothesis 3, self-efficacy was
positively and significantly related to intention (B
= 0.41, p < 0.01); in Hypothesis 4, perceived
vulnerability had a positive and significant
relationship with intention (f = 0.26, p < 0.01); in
Hypothesis 5, perceived risk was positively and
significantly related to intention (B = 0.22, p <
0.01); in Hypothesis 6, perceived cost also showed
a positive and significant relationship with
intention (B = 0.19, p < 0.01); in Hypothesis 7,
perceived severity had a positive and significant
effect on intention (f = 0.07, p < 0.01); and finally,
in Hypothesis 8, intention demonstrated a positive
and significant relationship with behavior (f =
0.52, p<0.01).

Water scarcity has emerged as one of the most
critical challenges of the 21st century, posing a
serious threat to human and ecological survival. In
response, this study aimed to identify the factors
influencing household water-saving behaviors
among rural women. To achieve this, an integrated
theoretical framework was employed, combining
the Theory of Planned Behavior (TPB) and
Protection Motivation Theory (PMT). This
combined model, incorporating variables such as
attitude, subjective norms, self-efficacy, perceived
severity, perceived risk, perceived vulnerability,
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and perceived cost, demonstrated strong predictive
power regarding water-saving intentions and
behaviors (R? = 0.63). The findings revealed that
all model components had a positive and
significant relationship with intention, and
intention itself was a strong predictor of actual
water-saving behavior (B = 0.52, p < 0.01).
Attitude (p = 0.43) and subjective norms (f = 0.29)
played key roles in shaping intention. Moreover,
rural women reported high levels of perceived
severity and vulnerability regarding water scarcity,
both of which significantly influenced their
intentions, indicating a high level of threat
awareness.

Perceived risk (B = 0.22) also significantly
affected intention. Participants demonstrated a
high sense of self-efficacy (M = 4.45) and low
perceived cost (M = 1.88), suggesting they felt
capable of engaging in water conservation
behaviors with minimal burden. Self-efficacy had
a significant positive relationship with intention (B
= 0.41), implying that women who believed in
their ability to conserve water were more likely to
engage in such behaviors. Overall, the study
concludes that the integrated TPB-PMT model
offers a comprehensive understanding of the
psychological factors driving pro-environmental
behaviors, particularly in the context of water
conservation among rural women. These insights
can inform the design of educational programs and
policy interventions aimed at improving water
management in rural areas.

Conclusion

This study examined rural women’s water-saving
behavior as a form of protective behavior, based
on the Theory of Planned Behavior (TPB) and
Protection Motivation Theory (PMT). The results
revealed that the psychological variables from
TPB—namely attitude and subjective norms
toward water conservation—were significantly
associated with women’s intentions and actual
water-saving behavior. Additionally, variables
from PMT, including perceived vulnerability and
perceived severity (as part of threat appraisal), and
self-efficacy, perceived risk, and perceived costs
(as part of coping appraisal), had significant
positive relationships with both the intention and
behavior of water conservation, particularly in the
context of household water use among rural
women.

Overall, the

findings  enhance  our

understanding of the psychosocial factors
influencing rural women’s intentions and
behaviors toward water conservation. Furthermore,
the study provides a reference framework for
policymakers and planners to design and
implement effective interventions aimed at
promoting rural women’s pro-environmental
intentions and behaviors, with a focus on the key
psychological determinants. Among all variables
studied, attitude emerged as the strongest predictor
of women’s intentions and behavior, highlighting
its critical role in shaping water-saving practices.
Other psychosocial variables—such as personal
and social values—may also contribute to water-
saving behavior. Thus, governments and
policymakers should focus on promoting positive
attitudes toward water conservation among rural
women through awareness campaigns, information
dissemination, and community  education
programs.

By integrating TPB and PMT, this research
offers a more comprehensive understanding of pro-
environmental  behaviors among women—
particularly in the domain of water conservation.
However, some limitations of the study warrant
consideration and should be addressed in future
research. The first limitation lies in the reliance on
quantitative data collected through questionnaires.
Future studies are encouraged to employ additional
data collection methods such as interviews or
direct observation to complement quantitative data
with rich qualitative insights, adopting a mixed-
methods approach. A second limitation is that this
study examined behavioral intention rather than
actual behavior. While intention is widely
recognized as a strong predictor of behavior
(Ajzen, 1991), it does not always lead to action.
Therefore, longitudinal research is recommended
to assess actual water-saving behaviors over time.
Future studies could also investigate other personal
and psychological variables, as well as the effects
of training programs and educational interventions
on women’s intentions and behaviors. For a more
comprehensive understanding of  water
conservation behavior, these variables may also be
integrated into the TPB framework in future
research.
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Table 3. Values Related to Divergent Validity or Construct Validity
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Table 4. Appropriateness of the Measurement Model
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