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Food insecurity and climate change are the most significant global
challenges threatening agricultural sustainability. Climate-smart
agriculture is an effective approach to enhancing resilience and
adaptation to climate change. However, the role of cognitive
factors - particularly climate knowledge - has received less
attention in the adoption of this approach. Accordingly, this study
aims to extend the Theory of Planned Behavior (TPB) by
incorporating climate knowledge to explain the adoption of
climate-smart agriculture in Chabahar coastal region. Data were
collected using a structured questionnaire comprising 24 items
based on six constructs. The validity and reliability of the
instrument were confirmed, and the data were analyzed using
SPSS and SmartPLS software through partial least squares
structural equation modeling (PLS-SEM). The results indicated
that the proposed model exhibited adequate fit and explanatory
power. Attitudes, subjective norms, and perceived behavioral
control explained 59% of the variance in behavioral intention,
while behavioral intention accounted for 51% of the variance in
CSA adoption behavior. All research hypotheses were confirmed.
Subjective norm had the greatest influence on behavioral intention
(B=0.391), followed by perceived behavioral control and attitude.
Additionally, climate knowledge had a positive and significant
effect on attitude (B = 0.631), subjective norm ( = 0.594), and
perceived behavioral control (= 0.563). The findings indicate that
climate knowledge enhances adoption of climate-smart agriculture
by reinforcing cognitive and social factors. Therefore, enhancing
climate knowledge through educational and extension programs
can play an effective role in promoting CSA and increasing
farmers' resilience to climate change.
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Extended Abstract

Introduction

In recent decades, climate change has
become one of the most significant global
threats to food security and the sustainability
of agricultural systems. Rising temperatures,
shifting precipitation patterns, increased
frequency of extreme events such as
droughts and floods, and declining natural
resource productivity have posed serious
challenges to agricultural production and
farmers' livelihoods, making it increasingly
difficult to achieve sustainable development
goals, particularly the "Zero Hunger' target.
Under these circumstances, climate-smart
agriculture has gained the attention of
policymakers and researchers as a strategic
approach to enhancing productivity,
improving resilience, and mitigating the
effects of climate change. However, the
adoption of this approach is not solely
dependent on technical and economic
factors; cognitive and behavioral variables
also play a decisive role in farmers' decision-
making. In this regard, although the Theory
of Planned Behavior is one of the most
widely used frameworks for explaining
farmers' behaviors, the role of climate
knowledge in shaping the components of
this model has received less attention.
Therefore, this study, by extending the
Theory of Planned Behavior and
incorporating the construct of climate
knowledge, investigates the factors
influencing the adoption of climate-smart
agriculture among farmers in the Chabahar
region.

Methodology

This study was conducted in Sistan and
Baluchestan Province - one of the most
vulnerable regions of Iran to climate change.
Due to its predominantly arid and semi-arid
climate, inadequate water resources, and the
significant dependence of rural livelihoods
on the agricultural sector, this province
provides a suitable context for examining the
adoption of climate-smart agriculture
(CSA). Data were collected using a
structured questionnaire. The questionnaire
consisted of two sections: the first section
recorded the demographic and socio-
economic information of the respondents,
and the second section comprised 24 items

designed to measure the core constructs of
the study based on the Theory of Planned
Behavior (TPB) and the climate knowledge
variable. The constructs examined in this
study included attitude, subjective norms,
perceived behavioral control, behavioral
intention, and climate knowledge, all of
which were measured using a five-point
Likert scale. Content validity of the
instrument was confirmed by expert
judgment in relevant fields, and its reliability
was assessed using Cronbach's alpha
coefficient. Data analysis was conducted at
both descriptive and inferential levels. SPSS
software was used for preliminary statistical
analyses, and partial least squares structural
equation modeling (PLS-SEM) with
SmartPLS software was employed to test the
conceptual model and examined the
relationships among the research variables.

Results and Discussion

The results of structural equation modeling
indicate that the proposed model exhibited
satisfactory explanatory power. Specifically,
attitude, subjective norms, and perceived
behavioral control explained 59% of the
variance in farmers' behavioral intention,
while behavioral intention accounted for
51% of the variance in climate-smart
agriculture (CSA) adoption behavior. All
research study hypotheses were confirmed.
Among the components of the Theory of
Planned Behavior, subjective norms had the
strongest effect on behavioral intention (f =
0.391), followed by perceived behavioral
control (B = 0.326) and attitude ( = 0.284).
Furthermore, climate knowledge had a
positive and significant impact on attitude (8
= 0.631), subjective norms (p = 0.594), and
perceived behavioral control (B = 0.563),
explaining 39.8%, 53.3%, and 31.7% of the
variance in these constructs, respectively. In
addition, behavioral intention, with a path
coefficient of p=0.713, was identified as the
strongest predictor of actual behavioral
intention toward climate-smart agriculture.
Overall, the findings indicate that climate
knowledge, by reinforcing the cognitive and
social components of the Theory of Planned
Behavior, plays a key role in shaping
farmers' intention and adoption behavior
toward climate-smart agriculture in the
coastal region of Chabahar.
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Conclusion

The findings demonstrated that the extended
Theory of Planned Behavior (TPB) model
possesses sufficient explanatory power to
account for the adoption of climate-smart
agriculture (CSA) in Chabahar's coastal
region. The results indicated that attitude,
subjective norms, and perceived behavioral
control significantly contribute to shaping
farmers'  behavioral intention,  with
behavioral intention serving as the most
important predictor of actual CSA adoption
behavior. Among the TPB constructs,
subjective norms exerted the strongest effect
on behavioral intention, underscoring the
importance of social factors and
environmental approval in  farmers'
decision-making processes. Furthermore,
climate knowledge, as a contextual variable,
had a positive and significant impact on
attitude, subjective norms, and perceived
behavioral control, thereby playing an
important role in strengthening the adoption
process. This finding indicates that
enhancing  farmers'  awareness  and
understanding of climate change can lead to
the formation of more positive attitudes, the
reinforcement of social support, and an
increased perception of their capability to
implement innovative agricultural practices.
Accordingly, the design and implementation
of educational and extension programs
tailored to local conditions, the
strengthening of social networks and local
institutions, and the facilitation of farmers'
access to necessary resources and
technologies can play a significant role in
promoting the adoption of climate-smart
agriculture and enhancing the resilience of
the agricultural sector in the region to
climate change.
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