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ABSTRACT

This study examined the interrelationship among environmental education,
environmental awareness, and citizen environmental responsibility in
Ahvaz during the transition toward a smart city. The research was applied
in purpose and employed a descriptive-correlational survey design. The
statistical population consisted of citizens aged 18 years and older residing
in Ahvaz. Using Cochran’s formula and multistage cluster sampling, 384
participants were selected. Data were collected through an 18-item
researcher-developed questionnaire based on a five-point Likert scale,
measuring environmental education, environmental awareness, and citizen
environmental responsibility. The content validity of the instrument was
confirmed by experts, and its reliability was verified using Cronbach’s
alpha. The data were analyzed through descriptive statistics, Pearson
correlation, and simultaneous multiple linear regression. The findings
revealed significant positive relationships between environmental education
and environmental awareness (r = 0.512), environmental education and
citizen environmental responsibility (r =0.371), and environmental
awareness and citizen environmental responsibility (r = 0.520). The
regression results also indicated that environmental education
(B=0.140) and environmental awareness (P = 0.440) were both
significant positive predictors of citizen environmental responsibility.
Together, these variables explained 28.6% of the variance in citizen
environmental responsibility, with environmental awareness emerging as
the stronger predictor. Overall, the findings suggest that strengthening
environmental education and awareness may contribute to greater citizen
responsibility and participation in waste management, green-space
protection, environmental reporting, and smart urban programs.
Nevertheless, citizen environmental responsibility is a multidimensional
phenomenon that may also be influenced by broader social, institutional,
and infrastructural conditions.
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Extended Abstract

Introduction

Rapid urbanization has intensified a wide range
of environmental, social, and managerial
challenges in contemporary cities. Increasing
resource  consumption,  excessive  waste
generation, air pollution, deterioration of public
spaces, and pressure on urban infrastructure have
made the achievement of sustainable urban
development increasingly difficult. These
challenges cannot be addressed solely through
technical interventions or institutional action,
because they are also closely associated with
citizens’ lifestyles, consumption patterns,
environmental awareness, and willingness to
participate in urban affairs.

Within this context, the smart city has emerged
as a multidimensional approach to urban
planning and management. A smart city is not
limited to digital technologies, electronic
services, or information and communication
infrastructure; rather, it depends on the
interaction of technology, human capital, urban
institutions, and citizen participation.
Consequently, the transition toward a smart city
requires citizens who are informed, responsible,
and prepared to cooperate with urban
management. This requirement is particularly
important in the field of urban environmental
management, where the success of programs
related to waste reduction, source separation,
green-space protection, resource conservation,
and environmental reporting depends partly on
citizens’ everyday behavior.

Environmental education can improve citizens’
knowledge of environmental problems and
increase their sensitivity to the consequences of
individual and collective behavior. Nevertheless,
access to environmental information does not
necessarily lead to responsible action. Citizen
environmental responsibility may also be
influenced by social norms, public-service
quality, institutional  trust, access to
environmental and digital infrastructure, and
citizens’ perceived ability to make an effective
contribution. Therefore, the interrelationship
among education, awareness, and responsible
environmental behavior should be examined
empirically rather than assumed to be direct or
causal.

Ahvaz provides an important setting for such an
investigation because the city faces serious
environmental problems, including air pollution,
dust storms, extreme heat, increasing waste
generation, limited source separation, and
vulnerability of urban green spaces. The present
study therefore examined the interrelationship
among environmental education, environmental

awareness, and  citizen  environmental
responsibility in Ahvaz during the transition
toward a smart city. It also assessed the
independent contribution of environmental
education and environmental awareness to the
prediction of citizen environmental
responsibility.  In  this  study, citizen
environmental responsibility refers to citizens’
sense of responsibility and readiness to
participate in addressing urban environmental
problems through behaviors such as reducing
waste generation, separating waste at source,
avoiding littering, protecting green spaces,
reporting  environmental  violations, and
cooperating with smart urban-management
programs.

Methodology

The study was applied in purpose and used a
descriptive-correlational survey design. The
statistical population consisted of citizens aged
18 years and older residing in Ahvaz. The sample
size was calculated using Cochran’s formula at a
95% confidence level and a 5% margin of error,
resulting in a final sample of 384 participants.
Respondents were selected through multistage
cluster sampling. This sampling strategy was
used to create relative geographical dispersion in
the data-collection process; however, the study
was not designed to compare municipal districts
statistically, and the findings were therefore
analyzed at the level of the overall sample.

Data were collected through a researcher-
developed questionnaire consisting of 18 items
measured on a five-point Likert scale. The
questionnaire included  three  six-item
dimensions: environmental education,
environmental ~ awareness, and  citizen
environmental responsibility. Environmental
education was operationalized as citizens’
perceived exposure to education and information
concerning  urban environmental  issues.
Environmental awareness referred to their
knowledge of environmental problems,
consequences, and individual and collective
responsibilities. Citizen environmental
responsibility represented their reported sense of
responsibility and readiness to engage in
environmentally responsible actions.

The content validity of the instrument was
evaluated by specialists in urban management,
environmental studies, and the social sciences.
Internal consistency was assessed using
Cronbach’s alpha. The reliability coefficients
were 0.889 for environmental education, 0.894
for environmental awareness, and 0.882 for
citizen environmental responsibility, while the
overall reliability coefficient was 0.917. These
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values indicated
consistency.

The data were analyzed using descriptive and
inferential statistics in SPSS. Means, standard
deviations, minimums, and maximums were
used to describe the principal variables.
Pearson’s correlation coefficient was applied to
determine the direction and strength of the
interrelationship among environmental
education, environmental awareness, and citizen
environmental  responsibility.  Simultaneous
multiple linear regression was then used to
estimate the independent contribution of
environmental education and environmental
awareness to the prediction of citizen
environmental responsibility. Environmental
awareness was treated as an independent
predictor rather than a mediator, because no
indirect-effect analysis was conducted.

satisfactory internal

Results and discussion

The descriptive results showed that the mean
scores of all three variables were above the
midpoint of the five-point scale. Environmental
awareness had the highest mean score (M =
3.56, SD = 0.71), followed by citizen
environmental responsibility (M = 3.42, SD =
0.74) and environmental education (M =
3.38, SD = 0.76). These findings suggest that
the respondents possessed a relatively favorable
level of environmental knowledge and
responsibility. However, the higher mean of
awareness compared with responsibility may
indicate that environmental knowledge is not
always translated into practical participation to
the same extent.

Pearson’s correlation analysis revealed a positive
and statistically significant relationship between
environmental education and environmental
awareness(r = 0.512). Citizens who reported
greater exposure to environmental education also
demonstrated greater knowledge of
environmental problems and responsibilities.
This result supports the view that education can
strengthen environmental understanding and
sensitivity, particularly when educational content
is linked to tangible urban issues such as waste
management, resource consumption, and green-
space protection.

A positive and significant relationship was also
found between environmental education and
citizen environmental responsibility
(r =0.371). Greater access to environmental
education was associated with a stronger
willingness to participate in responsible
environmental practices. Nevertheless, this
relationship was weaker than the relationship
between education and awareness. This

difference indicates that education may be more
directly associated with cognitive outcomes than
with actual or intended behavior. Translating
knowledge into responsible action may depend
on additional conditions, including the
availability of waste-separation facilities, the
quality of  municipal services, social
expectations, and citizens’ confidence that their
participation will produce meaningful results.
The strongest correlation was observed between
environmental awareness  and citizen
environmental  responsibility  (r = 0.520).
Citizens with a better understanding of
environmental problems and the consequences of
human behavior reported greater readiness to
accept responsibility and participate in
environmental protection. This result is
consistent with theoretical approaches that
regard environmental knowledge and attitudes as
important foundations of responsible behavior.
However, because the research design was cross-
sectional and correlational, the association
should not be interpreted as evidence that
environmental awareness necessarily causes
responsible behavior.

The multiple regression results indicated that
both environmental education and environmental
awareness were significant positive predictors of
citizen environmental responsibility. The
standardized  regression  coefficient  for
environmental education was B =
0.140(p = 0.005), while the coefficient for
environmental awareness was B =
0.440(p < 0.001). Environmental awareness
was therefore the stronger predictor after
controlling for environmental education. This
finding suggests that the knowledge and
understanding acquired by citizens may be more
closely associated with responsibility than
exposure to education alone.

Nevertheless, the stronger predictive role of
environmental awareness should not be
interpreted as evidence of mediation. The
indirect effect of environmental education
through environmental awareness was not tested
using bootstrapping, the Sobel test, path analysis,
or structural equation modeling. Environmental
awareness should therefore be interpreted as an
independent predictor within the model.

The regression model explained 28.6% of the
variance in citizen environmental responsibility
(R? = 0.286). This value does not invalidate
the model; rather, it indicates that education and
awareness  explain only part of a
multidimensional social phenomenon. The
remaining variance may be associated with
factors not measured in the study, including trust
in urban management, social capital, quality of
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public services, environmental and digital
infrastructure, education, income, social norms,
and perceived participation effectiveness. The
findings therefore reinforce the view that citizen
responsibility in a smart city depends on the
interaction of individual, social, institutional, and
infrastructural conditions.

Conclusion

The study demonstrated that environmental
education and environmental awareness are
positively associated with citizen environmental
responsibility in  Ahvaz. Both variables
significantly predicted citizens’ readiness to
participate in waste management, green-space
protection, environmental reporting, and smart
urban programs, although environmental
awareness had greater predictive power.

The results imply that urban environmental
policies should not be limited to the distribution
of general information. Educational programs
should be practical, locally relevant, and
connected to the environmental problems
experienced by citizens. At the same time,
education should be accompanied by accessible
infrastructure, reliable municipal services,
effective reporting mechanisms, and institutional
feedback. Without these conditions,
environmental knowledge may not be converted
into sustained responsible behavior.

Overall, the transition of Ahvaz toward a smart
and sustainable city requires an integrated

approach combining environmental education,
public awareness, technological capacity,
institutional ~ responsiveness, and genuine
opportunities for citizen participation. Because
spatial identifiers were not linked to respondents’
questionnaire data, the findings should be
generalized to individual districts and
neighborhoods with caution. Future studies
should include institutional, social, economic,
and spatial variables and use longitudinal or
multilevel designs to provide a more
comprehensive  explanation ~ of  citizen
environmental responsibility.
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