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Cropping pattern reform, as one of the most critical requirements in the country’s agricultural
sector, has been widely emphasized by experts and stakeholders in the field. However, farmers’
acceptance of new and optimal Cropping patterns depends on several factors. The primary
objective of this research is to identify a model for adopting the Cropping pattern in Hamedan
Province from the experts’ perspective. In terms of purpose, this study is applied research and
employs a mixed-methods (qualitative—quantitative) design with an exploratory approach. The
study was carried out in three sequential stages. In the first stage, 25 semi-structured interviews
were carried out with experts selected through purposive sampling, considering the theoretical
saturation index, to identify and extract the factors influencing Cropping pattern acceptance.
Following the interviews, using content analysis methods and through open, axial, and selective
coding, six factors were identified: economic, technical, social, political, environmental, and
extension and educational. In the second stage, the fuzzy Delphi technique was used to reach
group consensus among experts. Finally, in the third stage, an independent t-test was applied to
compare the opinions of farmers in regions where the Cropping pattern had been implemented
with those in regions where it had not been implemented. The findings revealed the highest level
of expert consensus regarding the factors affecting acceptance, including increased income for
farmers resulting from changing the Cropping ping pattern (S=0.83), the feasibility of
implementing the proposed pattern on small and fragmented lands (S=0.83), building trust among
farmers to accept the proposed pattern (S=0.85), setting a guaranteed price for products derived
from the new Cropping ping pattern (S=0.83), reducing water consumption under the proposed
pattern (S=0.80), and using model and demonstration farms to familiarize farmers (S=0.82).
Furthermore, the results of the independent t-test indicated a significant difference at the 99%
level between the opinions of farmers in implemented and non-implemented areas regarding
social and technical factors, while no significant difference was observed for the other factors
(economic, political, environmental, and extension and educational).

1. Introduction

The agricultural sector carries a significant and crucial responsibility in ensuring sufficient and healthy food security
for the country’s entire population. However, on one hand, population growth and increased demand for food -
alongside climate change manifesting as severe and consecutive droughts and reduced effective precipitation,
particularly in arid and semi-arid regions of the world such as Iran (Akbari & Sayad, 2021) and, on the other hand,
the emergence of water scarcity or a water crisis resulting from excessive and improper extraction methods from water
resources (Madani, 2014), have seriously challenged the agricultural sector’s ability to achieve national food security
(Azizi Khalkheili et al., 2025). Annually, 86 billion cubic meters of blue water are extracted from surface and
subsurface resources in Iran for agricultural purposes (Mohammadi, 2024). However, the volume of water allocated
to agriculture by the Ministry of Energy, the official authority for water resources in the country, is reported to be 62
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billion cubic meters per year (Soltani et al., 2024). Estimates further indicate that, considering the renewable water
volume and the allowable withdrawal from it, the sustainable withdrawal for agriculture is 38.5 billion cubic meters
per year; if compensating for past years’ over-extraction is taken into account, this figure would be even lower (Soltani
et al., 2020). The Cropping ping ping pattern refers to the cultivated area and the types of Cropping ping s in a region
for a given season. It changes in response to climatic conditions, land status and location, water and soil resource
conditions, shifting market dynamics, proximity to consumer markets, and economic factors (Bagheri et al., 2024).
Today, reforming the Cropping ping ping pattern is widely emphasized by experts and practitioners in this field as
one of the most critical requirements of the country’s agricultural sector. Although the concept of an optimal Cropping
ping pattern is not new, the current resource crisis has brought it into sharper focus. According to statistics reported
by international institutions, a critical gap exists between global water supply capacity and the intensity of water
demand. United Nations studies indicate that water scarcity is a serious problem in the Middle East (Shahin Rokhsar
et al., 2018). Given the importance of this issue on one hand, and the legal imperative of Cropping pattern reform on
the other, this research aims to identify a model for adopting the Cropping ping pattern in Hamedan Province from
the perspective of experts

2. Methodology

The present study is applied in terms of its purpose and, in terms of its paradigm, is a mixed-methods (qualitative—
quantitative) research design with an exploratory approach. It was conducted to identify the adoption model of the
Cropping ping pattern in Hamedan Province from the perspective of experts. Due to the novelty and extensive scope
of the subject, the factors affecting the Cropping ping pattern needed to be identified based on collective wisdom.
Therefore, the fuzzy Delphi method, along with content analysis, was chosen as the foundation of this work. This
approach not only enables effective engagement with experts and facilitates rapid consensus-building among their
opinions but also produces results closer to reality by using fuzzy numbers instead of definite values. Accordingly,
the research method was designed in three stages. In the first stage, We conducted 25 semi-structured interviewsusing
purposive sampling and considering the theoretical saturation index. The interviewees included managers and experts
from the Hamedan Provincial Agricultural Jihad Organization, as well as leading farmers. The aim was to identify
and extract the factors influencing the acceptance of the Cropping ping pattern. Following the interviews, content
analysis was conducted through open, axial, and selective coding to identify these influencing factors. Interviews with
each expert continued until theoretical saturation was reached and the main research objective was achieved. The
duration of the interviews ranged from 60 to 120 minutes.

In the second stage, because the factors affecting the adoption of the Cropping ping pattern were identified through
interviews with experts and there was potential for bias in their opinions, the fuzzy Delphi technique was employed
to achieve group consensus among the experts. This was done to ensure the validity, accuracy, applicability, and
comprehensiveness of the identified factors and to mitigate any possible biases. For this consensus-building stage
using the fuzzy Delphi method, 18 experts were selected. The panel consisted of 8 faculty members from the university
and the Agricultural Research, Education, and Extension Center; 3 managers from the Jihad-e-Agriculture
Organization and the Regional Water Company; 3 experts from the Jihad-e-Agriculture Organization; 2 researchers
active in this field; and 2 experienced farmers.

In the third stage, an independent samples t-test was used to compare the opinions of farmers in areas where the
Cropping ping pattern had been implemented with those in areas where it had not. Considering that the Cropping ping
pattern has been implemented in the two regions of Famenin and Ghahavand, a simple random sampling method with
proportional allocation was used to compare farmers’ opinions. A total sample of 280 farmers was selected: 140 from
the two regions where the Cropping ping pattern was implemented (Ghahavand and Famenin) and 140 from the two
regions where it was not implemented (Hamedan and Bahar).

3. Results

Following the initial summarization of the data and the removal of redundant or repetitive sentences from the interview
transcripts regarding the factors affecting the adoption of the Cropping ping pattern, the primary concepts derived
from the interviews and documents were recorded. These primary concepts were then condensed during the open
coding phase, resulting in six sub-categories. Ultimately, more than 51 concepts were extracted and consolidated into
these six sub-categories. At this stage, six factors were identified: economic, technical, social, political, environmental,
and extension and educational. Based on the results obtained from the fuzzy Delphi method, the highest level of expert
consensus regarding economic factors influencing the adoption of the Cropping ping pattern pertained to increasing
farmers’ income as a result of adopting the new Cropping ping pattern (S=0.83) and ensuring stable and consistent
income for farmers (S=0.83). Conversely, the lowest level of expert agreement was associated with increasing regional
job diversity as a result of adopting the new Cropping ping pattern (S=0.70). Regarding technical and agricultural
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factors, the highest level of expert consensus was related to the feasibility of implementing the proposed Cropping
ping pattern on small and fragmented lands (S=0.83), while the lowest level of agreement was associated with farmers’
education level (5=0.74). With respect to social factors affecting adoption, the highest level of expert consensus was
associated with building trust among farmers to accept the proposed Cropping ping pattern (S=0.85). The lowest levels
of agreement were related to family members’ participation and cooperation in implementing the proposed Cropping
ping pattern (S=0.68) and the presence and utilization of production and agricultural cooperatives (S=0.70).
Concerning political and macro-level factors, the highest expert agreement pertained to setting a guaranteed price for
products resulting from the new Cropping ping pattern (S=0.83) and providing government loans or facilities to
farmers adopting the new pattern (S=0.80). The lowest levels of consensus were related to government support in
supplying inputs for adopting farmers (S=0.68) and eliminating intermediaries and brokers (S=0.69). Regarding
environmental factors, the highest level of expert consensus was linked to water savings (reduced water consumption)
in the proposed Cropping ping pattern (S=0.80) and reduced use of chemical fertilizers and pesticides in the proposed
pattern (S=0.80). The lowest level of agreement was associated with reduced damage from pests and plant diseases in
the proposed pattern (S=0.78). Finally, in terms of extension and educational factors, the highest level of expert
consensus was related to using model and demonstration farms to familiarize farmers with the new pattern (S=0.82)
and holding field days (S=0.82). The lowest levels of agreement pertained to preparing extension and educational
brochures (S=0.72) and holding educational and extension classes and using modern educational media (S=0.77).
The independent samples t-test revealed a significant difference used to compare the opinions of farmers in areas
where the Cropping ping pattern was implemented with those in areas where it was not, a significant difference was
observed at the 99% confidence level for social and technical factors between the two groups. However, no significant
differences were found for the other factors (hamely economic, political, environmental, and extension-educational
factors).

4. Discussion

In recent decades, modifying Cropping ping patterns has been one of the most critical responsibilities of government
agencies overseeing the agricultural sector. Protecting water and soil resources, promoting sustainable agriculture,
and ensuring food security are among the key objectives of the country’s Cropping ping pattern reform program.
According to the national Cropping ping pattern document issued by the Ministry of Agricultural Jihad, the Cropping
ping pattern refers to the development and implementation of an agricultural Cropping ping system based on climatic
conditions, optimal utilization of soil and plants, and alignment with the country’s economic capacities and
comparative advantages. This approach can contribute to food security, increased self-sufficiency in strategic
products, production sustainability, and improved water productivity. With the introduction of tailored Cropping ping
patterns for various provinces, their implementation (through incentive and disincentive guidelines) has been
prioritized by responsible organizations such as the Agricultural Jihad. Accordingly, this study was conducted to
identify the Cropping ping pattern model for Hamedan Province and the factors influencing its adoption.

5. Conclusion

Based on the obtained results, it can be stated that the successful implementation of the Cropping ping pattern in the
province requires prioritizing the factors that farmers consider critical, as highlighted in this study. These include
ensuring increased income or, at a minimum, maintaining an income level equivalent to that generated under the
previous Cropping ping pattern. It is essential for farmers to feel confident that their income will not be compromised
when adopting the new Cropping ping pattern. In the initial stages of adoption, it may be necessary for the relevant
authorities to compensate farmers for any potential income shortfalls through subsidy programs or direct payments.
This approach would provide farmers with financial security and facilitate smoother and more confident adoption of
the new Cropping ping practices.

Also, given that most farmlands are small and fragmented, the proposed Cropping ping pattern must be feasible for
implementation in such fields to ensure that all farmers can participate in the new system. Another critical factor in
adoption is farmers’ trust in the new Cropping ping pattern. To build this trust, agricultural extension experts—who
have established social capital in villages and regions through long-term relationships with farmers (should be actively
involved in promoting the new pattern). Another highly influential factor in the acceptance of the new Cropping ping
pattern is farmers’ direct observation of its results. As highlighted in this study, one of the most effective methods in
this regard is the use of model and demonstration farms for farmer training and extension. The findings of this study
are consistent with those of researchers such as Azizi Khalkheili (2025) and Mousavi Moayed (2024) concerning the
identified influencing factors.
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