Ranking the Factors Affecting Rice Losses and Prioritizing Strategies for
Rice Loss Reduction in Guilan Province Using a Hybrid FAHP-TOPSIS
Model

ABSTRACT

Rice losses throughout the production-to-post-harvest chain represent one of the most critical agricultural challenges in Gilan
Province, Iran, leading to reductions in both product quality and productivity. The present study aimed to identify and rank the
factors affecting rice losses and to prioritize mitigation strategies. In terms of purpose, the study was applied research, while
methodologically it adopted a descriptive—analytical approach. Given the multidimensional nature of the problem and the
existence of both qualitative and quantitative criteria, a Multi-Criteria Decision-Making (MCDM) framewor
In this regard, the Fuzzy Analytic Hierarchy Process (FAHP) was utilized to determine the weights of criteria

influential determinants of rice losses. The TOPSIS analysis indicated that théygost effective mitig gies were the
e Wling machinery

(CC_i=0.5712), and enhancement of farmers’ technical knowledge and training (C
The findings demonstrate that reducing rice losses requires an integrated technical
Policymakers should therefore prioritize investments and planning efforts toward
and optimized mechanization systems.

ucational approach.
ent, farmer training,
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EXTENDED ABSTRACT

Introduction
Rice losses along the production-to-postharvest chain represent a significant challenge in
Gilan province, leading to reduced product quality, lower yield, and economic losses for
farmers. The issue of rice losses is complex and influenced by multiple interrelated factors,
including managerial, human, technical, agronomic, climatic, and economic conditions.
Efficient management of these factors is essential for sustainable rice production and food
security. Despite the critical importance of postharvest management and mechanization, a
comprehensive scientific analysis of factors influencing rice losses and systematic jtization
of practical reduction strategies in Gilan province has been lacking. Therefore, this s imed
to identify and rank the key factors affecting rice losses and to prioritize actionable stra@iegies
to mitigate these losses using a multi-criteria decision-making approach.

)
.
Method
This research is applied in purpose and descriptive—analytigal ™ method@ogy. Given the
multidimensional nature of the problem and the Riiesence of uantitative and qualitative
criteria, a combination of Fuzzy Analytic Hj HP) and Technique for Order
Preference by Similarity to Ideal Solutio employed. FAHP was used to
determine the weights of main criteria and sub-CNggri luencing rice losses, while TOPSIS
was applied to rank ten practical strategies for INg these losses. The statistical population

included 20 experts and specialists in rice productio

were#€0llected through structured questionnaires,
rmance evaluations for TOPSIS. A hierarchical
main criteria, sub-criteria, and alternatives) was

pairwise comparisons for FAHP\and pe
framework consisting‘f ur leve

Results
The FA
impact on rice | , with the sub-criterion drying (C61, weight = 0.124) being the most
influential fac anagerial and human factors (C1, weight = 0.279), particularly technical
knowleﬁa er management, and scheduling operations, were identified as the second most
importantN@@terminants, highlighting the need for farmer training and capacity building.
Technical and mechanization factors (C2, weight = 0.155), including machine wear and dryer
quality, also significantly affected rice losses, especially when combined with appropriate
training and postharvest management. Climatic and agronomic factors had moderate influence,
serving as enhancing or constraining factors, while economic and structural factors had the
lowest weights but were necessary as supporting conditions for successful implementation of
main strategies. TOPSIS results indicated that the most effective strategies for reducing rice
losses were: developing mechanized and standardized dryers (CC_i = 0.6075), renewing
harvesting and processing machinery (CC i = 0.5712), and enhancing farmers’ technical
knowledge and training (CC_i = 0.5677). Strategies such as improving storage infrastructure,
providing advisory services, and financial support had lower ranks and were considered
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complementary measures. The analysis underscores the importance of a combined technical,
managerial, and educational approach, suggesting that focusing exclusively on a single
intervention is insufficient to achieve significant reduction in rice losses. These findings provide
a clear, evidence-based framework for policymakers and stakeholders to prioritize
interventions, allocate resources efficiently, and design effective postharvest management
programs.

Conclusions
The study demonstrates that a multi-criteria decision-making approach combining FAHP

and TOPSIS is a robust tool for evaluating complex agricultural problems like rice losses.
Effective reduction of rice losses in Gilan province requires integrated strategies eqphasizing

complementary measures such as storage infrastructure and financial facilitaiy
these prioritized strategies can enhance product quality, increase farmer §

actionable insights for policymakers, extension services, and a
decision-making and maximize the efficiency of interventions &l
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