ﬂ"ﬂ

ISSN(O): 2319-8753
B , ,t .n ISSN(P): 2347-6710

Scwnce | Engmeermg | Technology
TR W T

International Journal of Innovative Research in Science
Engineering and Technology (IJIRSET)

(A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

Impact Factor: 8.699 Volume 14, Issue 4, April 2025

@ www.ijirset.com ijirset@gmail.com & +91-9940572462 (O +9163819 07438



Impact
Factor

8.699

= 3 -
ﬂ:’:ﬂ 4 International Journal of Innovative Research of
1J1 -{E Science, Engineering and Technology (IJIRSET)

|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710|

Volume 14, Issue 4, April 2025
|DOI: 10.15680/IJIRSET.2025.1404613|

Blockchain-Powered Crop Index Insurance
for Improved Transparency and Trust for
Indian Farmers

Sujitha P, Dr.K.Poornapriya, Dr.G.Aarthi, Dr.G.Aarthi
PG Scholar, Department of Master of Computer Applications, Vidyaa Vikas College of Engineering and Technology,
Tiruchengode, Tamil Nadu, India
Principal, Vidyaa Vikas College of Engineering and Technology, Tiruchengode, Tamil Nadu, India

Head of the Department, Department of Master of Computer Applications, Vidyaa Vikas College of Engineering and

Technology, Tiruchengode, Tamil Nadu, India
Assistant Professor, Department of Master of Computer Applications, Vidyaa Vikas College of Engineering and

Technology, Tiruchengode, Tamil Nadu, India

ABSTRACT: Agriculture plays a vital role in India's economy, but farmers frequently face challenges such as
unpredictable weather, pest attacks, and irregular rainfall that impact crop yields. Crop insurance serves as a safeguard,
helping mitigate financial losses due to these natural calamities. However, traditional crop insurance models are often
plagued by complex procedures, high costs, and a lack of trust, discouraging many farmers from adopting such
protective measures. To address these issues, this project introduces an innovative blockchain-based crop insurance
solution that leverages the advantages of blockchain technology to ensure transparency and security. By utilizing
blockchain, every transaction and data exchange within the system is recorded on an immutable ledger, creating a
transparent and trustworthy environment for all stakeholders. Smart contracts, embedded within a private blockchain,
allow only authorized participants—including farmers, insurers, and weather data providers—to interact with the
system. This reduces the risk of fraud and automates claim processing, ensuring faster settlements and increasing
overall trust in the system. The core objective of this project is to develop an affordable, low-cost crop insurance model
that guarantees timely insurance payouts for farmers who experience valid losses.

L. INTRODUCTION

Agricultural production and farm incomes in India are frequently affected by natural disasters such as drought, floods,
cyclone, storm, landslide, earthquake etc. Susceptibility of agriculture to these disasters is compounded by the outbreak
of epidemics and man-made disasters such as fire, sale of spurious seeds, fertilizers and pesticides, price crashes, etc.
All these events severely affect farmers through loss in production and farm income, and are beyond the control of
farmers. With growing commercialization of agriculture, the magnitude of loss due to unfavourable eventualities is
increasing. In recent times, mechanisms like contract farming and futures trading have been established which are
expected to provide some insurance against price fluctuations directly or indirectly. But, agricultural insurance is
considered an important mechanism to effectively address the risks to output and income resulting from various natural
and manmade events. Crop insurance is purchased by agricultural producers, including farmers, ranchers and others to
protect against either the loss of their crops due to natural disasters, or the loss of revenue due to declines in the prices
of agricultural commodities.

II. LITERATURE SURVEY
Agriculture is essential for human survival facing critical issues such as limited access to modern machinery, a lack of
comprehensive data, and difficulties in implementing insurance programs. To address these challenges, this study

explores the potential of blockchain technology, finding that the Hyperledger Fabric can satisfy certain criteria vital for
rectifying the existing issues due to its secure and scalable features. Utilizing the channel mechanism of Hyperledger
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Fabric, we developed a multi-channel network infrastructure to cater to the varying needs in agriculture. Each
agricultural service is facilitated through its unique channel, accompanied by an easy-to-navigate webpage, enhancing
user experience while ensuring data security. In our experiments, we deployed the system using Docker containers and
virtual machines. Performance tests were conducted to evaluate the system’s effectiveness in data sharing, machinery
service coordination, and insurance claim processing.

The results demonstrated that the system effectively improves data sharing efficiency, streamlines machinery service
coordination, and enhances the transparency and reliability of insurance claims processing. These findings highlight the
potential of our system to significantly enhance agricultural production efficiency. The flexible and expandable nature
of this system offers tremendous potential for future improvements, aiming to fulfill the multifaceted demands of
agriculture more effectively, thereby laying a robust foundation for significantly enhancing agricultural production
efficiency.

III. PROPOSED SYSTEM

The proposed system is a private blockchain-based crop index insurance solution designed to revolutionize the
agricultural insurance landscape.

Payoutchain

The core infrastructure of the proposed system relies on blockchain technology, specifically a private blockchain
network built up with JSON and integrated to Crop Insurance Pay-out Web App. This ensures a decentralized and
secure environment for data transactions.

Smart Contract Architecture

This smart contract architecture enhances security, transparency, and efficiency by automating key processes and
interactions among stakeholders.

Decentralized Data Storage

To address the storage needs of extensive agricultural data, the system integrates IPFS (Interplanetary File System).
This decentralized storage solution ensures scalability, security, and accessibility, meeting the specific requirements of
storing and retrieving critical information within the agricultural ecosystem.

ADVANTAGES

Utilizes blockchain for immutable and transparent record-keeping, fostering trust among stakeholders.

Smart contracts automate processes, reducing delays in claim processing and payout disbursements.

Implements a low-cost index crop insurance system, making coverage more accessible to smallholder farmers.

Decentralized architecture and cryptography enhance data security, protecting against fraud and unauthorized

access.

e Reputation smart contract ranks insurers, promoting trust and confidence in the agricultural insurance
ecosystem.

e Integration with IPFS allows for efficient storage and retrieval of vast agricultural data, enhancing
accessibility and scalability.

e Automated processes ensure quick and timely compensation for farmers during weather-induced losses.

IV. MODULES

Crop Insurance Pay-out Web App
The Crop Insurance Pay-out API, designed and developed using Python, Flask, MySQL, Bootstrap, and JSON for
Private Blockchain, integrates key modules for seamless functionality.

PayoutChain Integration
The PayoutChain solution employs these five smart contracts to create a private blockchain-based crop index insurance
system. It aims to provide affordable and trustworthy insurance policies, ensuring seamless interactions among farmers.

Weather Data Provider Integration

The Weather Data Integration Module is a crucial component within the PayoutChain system, facilitating the seamless
integration of real-time weather data into the crop insurance processes.
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Policy Management

The Policy Management Module within the PayoutChain system serves as a central component, streamlining the
creation, administration, and processing of insurance policies. This module is designed to enhance efficiency,
transparency, and accountability in the crop insurance ecosystem.

Farmers Claim Processing

The Claim Processing Module is a pivotal component within the PayoutChain system, orchestrating the streamlined
and efficient handling of insurance claims. This module is designed to enhance transparency, automate processes, and
ensure timely payouts to farmers.

Automated Claim Processing
In the PayoutChain system, the Automated Claim Processing module represents a significant leap towards efficiency
and reliability. Weather parameters recorded by registered providers play a crucial role in automating the claim
initiation and payout processes.

Integrity Verification
The Integrity Verification by Government Regulator Module in PayoutChain is a specialized tool empowering
regulators to ensure data integrity and transparency in the agricultural insurance system.

Notification

The Notification Module in the PayoutChain system is facilitating timely and efficient communication among
stakeholders. This module employs a streamlined notification system like SMS or E-Mail to alert farmers, insurers, and
regulators about key events such as claim approvals, payout disbursements.
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V. EXPERIMENT AND RESULT
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FIGURE 2 : FARMER ID VERIFICATION
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FIGURE 4 : FARMER DASHBOARD PAGE
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FIGURE 5 : FARMER INFORMATION
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FIGURE 6 : VERIFICATION
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Weather Report

Date Max. Temperature Min. Temperature Humidity

2023-12-01 33 248 28.0°C 79.6
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FIGURE 8: GOVERNMENT INFORMATION
VI. CONCLUSION

In conclusion, the introduction of a private blockchain-based crop insurance system represents a transformative leap
towards addressing challenges in the traditional crop insurance landscape. By leveraging blockchain's transparency,
security, and efficiency, the proposed system aims to create a trustworthy ecosystem connecting farmers, insurers, and
weather data providers. The implementation of smart contracts streamlines processes, automates payouts, and reduces
the risk of fraud. This initiative strives to overcome the drawbacks of the existing systems, offering smallholder farmers
an affordable, low-cost index crop insurance solution with prompt payouts.

FUTURE ENHANCEMENT

The proposed private blockchain-based crop insurance system opens avenues for continuous improvement and
expansion. Future developments could include:
e IoT Integration: Integrating Internet of Things (IoT) devices for real-time monitoring of crop conditions,
providing even more accurate data for insurance assessments.
e Machine Learning Algorithms: Implementing machine learning algorithms to enhance risk prediction,
automate claim assessments, and improve the overall efficiency of the system.
e  Mobile App Accessibility: Developing a user-friendly mobile application for farmers, insurers, and weather
data providers to enhance accessibility and facilitate seamless interactions.
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e Collaboration with Financial Institutions: Partnering with financial institutions for seamless premium
payments, financial inclusion, and exploring possibilities for innovative financial products.
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