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Despite the recognized importance of conservation agriculture (CA) and its necessity for farmers,
empirical evidence shows that its acceptance and adoption in developing countries is progressing at
a slow pace. Farmers, particularly small-scale farmers, still harbor significant doubts about adopting
and utilizing CA practices. Given this critical issue, this study aimed to analyze wheat farmers' use
of CA measures through the lens of the Protection Motivation Theory (PMT). The statistical
population consisted of all wheat farmers in the central district of Zanjan County (N = 2520), with
a sample of 380 individuals selected through multi-stage cluster sampling. Data collection was
conducted using a questionnaire, with the main sections assessed using a five-point Likert scale. A
panel of experts confirmed the content validity of the questionnaire. Additionally, a pilot study
involving 30 questionnaires administered outside the main sample was carried out to assess the
reliability of the questionnaire. Cronbach’s alpha values for the main scales of the questionnaire
ranged from 0.808 to 0.901, indicating strong internal consistency. Furthermore, construct validity
and composite reliability (ranging from 0.839 to 0.933) were confirmed through measurement model
estimation and subsequent adjustments. The results revealed that most of the surveyed wheat farmers
implemented CA practices at a relatively weak level. Structural equation modeling (using AMOS20
software) showed that four components of the PMT—perceived severity, response efficacy,
response costs, and self-efficacy—significantly influenced the adoption of CA measures. However,
there was no significant relationship between perceived susceptibility and the dependent variable.
Overall, the study’s findings affirmed the validity and utility of the PMT in explaining and predicting
wheat farmers' behaviors regarding the adoption of CA practices.
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1. Introduction

Conservation agriculture (CA) is widely regarded as a crucial strategy for sustainable farming, helping to
reduce natural resource degradation, increase productivity, and lower production costs. However, the
adoption and expansion of CA technologies in many developing countries, including Iran, encounter
considerable challenges. Small-scale farmers, in particular, are often hesitant to adopt CA due to limited
awareness of its benefits, high initial implementation costs, and the persistence of traditional farming
practices. These barriers have slowed the adoption process, posing risks to agricultural productivity amid
environmental and economic threats. Since the acceptance of new agricultural technologies is influenced
by individual, social, and economic factors, understanding the motivations and obstacles to adopting CA
can provide valuable insights for policymakers and planners in developing more effective strategies to
encourage its use. In this context, the Protection Motivation Theory (PMT) offers a robust theoretical
framework for exploring the cognitive and psychological factors that drive the adoption of protective
behaviors. According to PMT, individuals make decisions based on their perception of the threat's severity,
the effectiveness of preventive actions, the costs involved, and their perceived self-efficacy. This study
aims to analyze wheat farmers' use of CA measures through the lens of the PMT framework.

2. Methodology

This study follows an applied purpose and employs a descriptive-correlational data collection method based
on structural equation modeling, categorized as a field study using a questionnaire. The statistical
population consisted of all wheat farmers in the rural areas of the central district of Zanjan County, Zanjan
Province (N = 2520), from which 380 individuals were selected using a multi-stage cluster sampling
method. The research instrument was a researcher-designed questionnaire consisting of three main sections:
demographic and professional characteristics of the respondents, items measuring the components of
Protection Motivation Theory (PMT), and questions assessing the extent of conservation agriculture (CA)
implementation among the farmers. The main sections of the questionnaire were evaluated using a five-
point Likert scale. Content validity was confirmed by a panel of experts, and a pilot study (30 questionnaires
administered outside the main sample) was conducted to assess the instrument's reliability. Cronbach's
alpha for the main scales ranged from 0.808 to 0.901, indicating satisfactory internal consistency.
Additionally, construct validity and composite reliability (ranging from 0.839 to 0.933) were determined
through the estimation of the measurement model and necessary modifications. Data analysis was
performed using SPSSWin22 and AMOS20 software, providing statistical insights into the relationships
between PMT components and the adoption of CA measures among wheat farmers.

3. Results

The results indicated that the level of conservation agriculture (CA) adoption among wheat farmers was
relatively low. Specifically, 12.3% of farmers had weak adoption levels, 52.1% had relatively weak
adoption, 34.4% had relatively good adoption, and only 1.2% demonstrated a high level of adoption.
Structural equation modeling results revealed that perceived severity (B = 0.231, p < 0.001), response
efficacy (B = 0.340, p < 0.05), response costs ( = -0.465, p < 0.001), and self-efficacy (B = 0.278, p <
0.001) significantly influenced the adoption of CA measures. However, perceived susceptibility did not
show a significant effect on farmers' behavior (p > 0.05).
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4. Discussion

The findings highlight that perceived severity plays a crucial role in the adoption of conservation agriculture
(CA), meaning that farmers who recognize the negative consequences of conventional farming are more
inclined to implement CA practices. Moreover, response efficacy positively impacts CA adoption; farmers
who believe that CA improves productivity, reduces costs, and preserves natural resources are more likely
to adopt this technology. Conversely, response costs were identified as a major barrier to adoption. High
costs associated with purchasing necessary equipment, the complexity of implementing new methods, and
insufficient financial support from the government emerged as key challenges. This underscores the need
for policymakers and agricultural extension services to reduce initial costs, provide financial incentives,
and offer educational support. Another notable finding was the non-significant effect of perceived
susceptibility on CA adoption. This contrasts with some previous studies suggesting that individuals adopt
protective behaviors when they feel highly vulnerable to risks. A possible explanation is that farmers have
limited awareness of the environmental degradation caused by conventional farming, highlighting the need
for enhanced education and awareness campaigns.

5. Conclusion

Overall, the study demonstrated that the Protection Motivation Theory (PMT) provides a suitable
framework for analyzing farmers' behavior in adopting conservation agriculture (CA) measures. The
findings suggest that increasing CA adoption requires educational and awareness programs focused on
enhancing farmers' understanding of the risks associated with conventional agriculture and the benefits of
conservation practices. Additionally, reducing initial costs, offering financial incentives, and providing
technical support and advisory services are effective strategies for improving adoption rates. The study's
results can serve as a foundation for policymakers and relevant institutions in designing effective strategies
for sustainable agricultural development. Future research is recommended to explore the impact of social,
cultural, and economic factors on CA adoption and to evaluate the role of government support policies in
this domain.
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Chi-square (df) = 01878.974 (647); P value (>=0.05) = 0.000
:Relative Chi-8q (<=5) = 02.904; ;GFI (>=0.9) = 0.843;

43 CFI (»=0.9) = 0.901; IFI (>=0.9) = 0.903; RMSEA (<=0.08) = 0.077;
(e1) RMR (<=0.08) = 0.052
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