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Introduction

Agricultural insurance schemes are traditionally one of the most recognized tools for
agricultural risk management. However, most of the farmers do not want to cover
their crops due to a lack of trust in insurance companies and fear of delay or non-
payment of claims and not being affordable.

Therefore, there is a fundamental need to redesign insurance products that act as a
risk transfer mechanism and a measure to reduce risk. This problem can be solved
by modifying the traditional insurance model with a decentralized, transparent, and
fast system that considers the interests of farmers and investors.

Blockchain and smart contracts are new technologies that have gained attention in
recent years as a way to minimize costs, automate activities, and provide real-time
services to end users. The decentralization feature of blockchain technology has
created a suitable platform for implementing smart contracts because contracts can
be stored as encrypted messages on the blockchain and verified and tracked by each
network member. In general, the use of smart contracts in agricultural insurance has
advantages, such as transparency, immutability, increasing efficiency, simplifying
claims management, automating and simplifying claims management, strengthening
underwriting and risk assessment, the potential of blockchain-based identity
verification, preventing fraud and facilitating the interactions of insurers.

Hence, we attempted to identify and rank indicators of smart contracts for the
development of agricultural product insurance based on the opinions of experts.
Materials and Methods

The Analytical Hierarchy Process (AHP) method was used to rank the important
criteria of smart contracts for agricultural product insurance development. The basis
of the AHP method as a multi-criteria decision-making method is decision-making
based on pairwise comparisons. This means that after creating a hierarchical
structure of criteria and sub-criteria, the respondent will have a two-by-two
comparison of the criteria and sub-criteria, and finally, the relative and final weight
of each will be calculated.

To create a hierarchical structure, previous studies on smart contracts and their
applications in insurance, especially agricultural products insurance, were used.
Based on this, the criteria of "Improving the process of agricultural product
insurance”, "Improving the performance of agricultural product insurance", "The
immutability of agricultural product insurance data in blockchain technology"”, "The
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ability to clarify agricultural product insurance" and "The phenomenal potential in
agricultural product insurance" were determined. After determining the hierarchical
structure, 15 experts from the Agricultural Products Insurance Fund were
interviewed in 2024. In general, based on this method, in the first step, matrix A is
made from pairwise comparisons. Then, each column of this matrix is normalized
and in the third step, the average of the columns of the normalized matrix is
calculated, the elements of this vector are the relative weights of the criteria. Finally,
in a hierarchical process, the final weight of the sub-criteria is determined from the
sum of the product of the importance of the criteria in the weight of the sub-criteria.
The point that should be taken into consideration in this method is that the reliability
of respondents' responses to pairwise comparisons should be examined.

Findings

Based on AHP, after determining the considered criteria and sub-criteria and
creating a hierarchical structure, the matrix of paired comparisons was formed and
completed by experts in the field under investigation. After completing the
guestionnaire and determining the priorities, the relative weight of each of the
criteria and sub-criteria was calculated using the simple average method. According
to the results, the criteria of "phenomenal potential in agricultural products
insurance", "improvement of the performance of agricultural products insurance"
and " Transparency of agricultural products insurance™ had the highest weight,
respectively.

The inconsistency rate was determined for each of the matrices of pairwise
comparisons, and based on the results, the inconsistency rate for all matrices is less
than 0.1.

Also, according to the calculated final weight, the sub-criteria of "preventing fraud
and the possibility of disputes”, "visibility of the identity of the insurers" and
"increasing the trust between the insurer and the insurer" have weights equal to

0.072, 0.068 and 067, respectively. The sub-criteria of "level of privacy", "certainty
of the type of insurance"”, "visibility of the type of insured products”, "visibility of
insurers and other stakeholders”, "unauthorized immutability of data" and
"compatibility of secure data" were also given high priority.

Discussion and Conclusion

Considering the issues and challenges raised in agricultural products insurance, in
this research, while introducing the smart contract based on blockchain and its
applications in insurance, the adoption of this technology by agricultural products
insurance experts and activists was investigated. In other words, to design a smart
contract for agricultural products insurance, it is very important to identify the
criteria considered by experts and specialists in the first step.

The implementation of smart contracts based on blockchain technology in
agricultural product insurance is associated with potential challenges and obstacles
that must be overcome. These challenges include technological, organizational, and



regulatory aspects. EXxisting legacy systems and integration of blockchain-based
smart contract solutions with existing IT infrastructure are among these challenges.
Successful adoption strategies for smart contracts in insurance involve collaboration
between insurers, technology providers, and regulators. Collaboration facilitates
knowledge sharing, the development of industry standards, and the alignment of
interests and goals. These collaborations enable the pooling of resources, expertise,
and joint development efforts to address common challenges and accelerate the
implementation of blockchain-based smart contract solutions.

JEL Classification: M31,031,033
Keywords: Adoption of blockchain technology, insurer, Analytical Hierarchy
Process (AHP), agriculture, Mazandaran.



