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Abstract: The insurance sector is an essential component of modern financial systems, offering 

protection against risks related to health, life, property, and assets. Despite its importance, traditional 

insurance systems continue to face critical challenges such as lack of transparency, excessive paperwork, 

fraudulent claims, delayed settlements, and dependence on centralized authorities. These limitations not 

only increase operational costs for insurance providers but also reduce trust and satisfaction among 

policyholders. 

This paper presents a Smart Insurance System using Blockchain technology to overcome the 

inefficiencies of conventional insurance models. The proposed system leverages a decentralized 

blockchain network to securely manage insurance policies, premium transactions, and claim records. 

Smart contracts are employed to automatically enforce policy rules and execute claim settlements when 

predefined conditions are satisfied. This automation significantly reduces manual intervention, 

processing time, and the possibility of fraud. 

The immutable and transparent nature of blockchain ensures that all insurance-related transactions are 

tamper-proof and auditable, thereby improving trust between insurers and customers. The proposed 

framework demonstrates how blockchain-based insurance systems can enhance efficiency, security, and 

reliability while enabling faster claim settlements and reduced administrative overhead. The solution 

provides a scalable and practical approach for modernizing insurance services in a digital environment. 
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I. INTRODUCTION 

1.1 Problem Statement 

Conventional insurance systems rely on centralized databases and manual processes for managing policies and 

processing claims. These systems are vulnerable to data manipulation, unauthorized access, and single points of failure. 

Additionally, claim settlement often involves lengthy verification procedures, extensive documentation, and human 

decision-making, leading to significant delays and customer dissatisfaction. Fraudulent claims and lack of transparency 

further weaken the reliability of existing insurance platforms. The core problem addressed in this work is the absence of 

a secure, transparent, and automated mechanism for insurance policy management and claim settlement. Therefore, 

there is a need to design a decentralized insurance system that ensures data integrity, minimizes fraud, and automates 

claim processing using modern technologies. 

 

1.2 Objective 

The primary objectives of this project are: 

• To analyze the drawbacks of traditional insurance management systems. 

• To design a decentralized insurance framework using blockchain technology 

• To implement smart contracts for automated policy execution and claim settlement.  

• To enhance transparency and trust between insurers and policyholders. 

• To reduce claim processing time and operational costs.                                   

 

1.3 Scope of Project 

The scope of the Smart Insurance System includes:: 



I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology 

                          International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 6, Issue 1, January 2026 

Copyright to IJARSCT DOI: 10.48175/IJARSCT-30712   73 

www.ijarsct.co.in  

 
 

ISSN: 2581-9429 Impact Factor: 7.67 

 
• Secure registration of insurance policies on a blockchain network. 

• Transparent storage of policy, premium, and claim details. 

• Automated validation of insurance claims using smart contracts. 

• Tamper-proof transaction history accessible for auditing. 

• Reduction of manual intervention in insurance workflows. 

The project focuses on: 

• Secure storage of insurance policies and transactions using blockchain.. 

• Automation of claim verification and settlement through smart contracts. 

•  Improving transparency, security, and efficiency in insurance processes. 

The project does not include advanced actuarial risk prediction, legal dispute handling, or integration with external 

government databases. Its scope is limited to secure insurance management and automated claim settlement. 

 

1.4 Project Context and Strategic Imperative 

The insurance industry is undergoing a significant transformation due to rapid advancements in digital financial 

technologies and increasing customer expectations. Modern users demand insurance services that are not only fast and 

reliable but also transparent and easily accessible. However, traditional insurance systems continue to rely on 

centralized databases and manual verification processes, which often result in delayed claim settlements, lack of 

transparency, and high administrative costs. These limitations reduce customer trust and create operational 

inefficiencies for insurance providers. 

At the same time, the growing complexity of insurance fraud, data manipulation, and cyber-attacks has exposed serious 

security vulnerabilities in centralized insurance platforms. Since critical data is stored in a single authority-controlled 

system, it becomes a potential target for unauthorized access, data breaches, and record tampering. This has increased 

the need for secure, tamper-resistant systems that can ensure data integrity while maintaining user privacy. 

Furthermore, the integration of smart contracts enables automated execution of insurance policies and claim settlements 

based on predefined conditions. This reduces human intervention, minimizes processing delays, and ensures fair and 

consistent decision-making. By shifting insurance operations from manual, trust-based models to automated and 

verifiable digital systems, blockchain technology supports the development of efficient, secure, and transparent 

insurance services. This project aligns with the strategic imperative of modernizing insurance infrastructures to meet 

future digital, security, and scalability requirements. 

 

II. METHODOLOGY 

The methodology outlines the design and implementation approach adopted for developing the blockchain-based 

insurance system. 

 

A. System Architecture  

The proposed system is built on a decentralized blockchain network where insurance-related data is stored across 

multiple nodes. The key participants include policyholders, insurance providers, and smart contracts. Each transaction, 

such as policy creation or claim submission, is validated by the network and permanently recorded on the blockchain. 

 

B. Smart Contract Implementation 

Smart contracts define the rules of insurance policies, including premium schedules, claim conditions, and settlement 

procedures. Once deployed, these contracts automatically validate inputs and execute transactions when conditions are 

met. This ensures consistency, eliminates manual errors, and prevents unauthorized modifications.To ensure reliable 

model performance, rigorous preprocessing was applied to the raw video data. 
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III. RELATED WOR

A. Blockchain in Financial Applications 

Blockchain technology has gained significant attention in financial systems due to its ability to provide decentralized, 

transparent, and secure transaction management. Previous research 

intermediaries such as banks or clearing agencies by enabling peer

transaction is verified through consensus mechanisms and permanently recorded, ensuring 

of financial data. 

 

B. Smart Contracts in Insurance Systems

Smart contracts are self-executing programs deployed on blockchain platforms that automatically enforce contractual 

terms when predefined conditions are satisfied. Research on smart contract applications emphasizes their effectiveness 

in automating complex financial agreements and ensuring rule

insurance systems, smart contracts can encode policy rules, premium schedules, claim conditions, and settlement 

procedures directly into programmable logic. Existing lit

significantly reduces processing time and administrative overhead by eliminating manual verification and approval 

steps. Automated execution ensures consistency, minimizes human errors, and im

and policyholders. 

 

C. Fraud Prevention and Data Security 

Insurance fraud and data manipulation remain major challenges in traditional insurance systems. Prior studies 

demonstrate that blockchain-based architectures pr

techniques and immutable record-keeping. Each transaction is digitally signed and linked to previous records using 

cryptographic hashes, making unauthorized data alteration extremely diffic

ensures that once policy details or claim transactions are recorded, they cannot be modified or deleted without network 

consensus. This feature significantly reduces fraudulent claim submissions, duplicate claims

policy records. Additionally, the transparent and auditable nature of blockchain enhances system accountability and 

strengthens stakeholder trust. 

Fig.1 Illustrates the blockchain transaction execution interface of the proposed Smart

token minting and policy-related transaction process. The interface shows the interaction between the decentralized 

application (DApp) running on a local server and the MetaMask wallet connected to the Polygon Amoy Test Network

When the user initiates an operation such as minting a token, the system triggers a blockchain transaction that requires 

user authorization through the wallet. The MetaMask confirmation window displays essential transaction details, 

including the selected blockchain network, interacting smart contract address, estimated network fee, and transaction 

speed. The user is required to explicitly confirm the transaction, ensuring secure and user

contract functions. 

Fig. 1 Blockchain Transaction Processing Interface
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RELATED WORK AND THEORETICAL FOUNDATION 

 

Blockchain technology has gained significant attention in financial systems due to its ability to provide decentralized, 

transparent, and secure transaction management. Previous research indicates that blockchain eliminates the need for 

intermediaries such as banks or clearing agencies by enabling peer-to-peer transactions on a distributed ledger. Each 

transaction is verified through consensus mechanisms and permanently recorded, ensuring immutability and traceability 

Smart Contracts in Insurance Systems 

executing programs deployed on blockchain platforms that automatically enforce contractual 

terms when predefined conditions are satisfied. Research on smart contract applications emphasizes their effectiveness 

financial agreements and ensuring rule-based execution without human intervention. In 

insurance systems, smart contracts can encode policy rules, premium schedules, claim conditions, and settlement 

procedures directly into programmable logic. Existing literature shows that the adoption of smart contracts in insurance 

significantly reduces processing time and administrative overhead by eliminating manual verification and approval 

steps. Automated execution ensures consistency, minimizes human errors, and improves transparency for both insurers 

 

Insurance fraud and data manipulation remain major challenges in traditional insurance systems. Prior studies 

based architectures provide robust protection against such threats through cryptographic 

keeping. Each transaction is digitally signed and linked to previous records using 

cryptographic hashes, making unauthorized data alteration extremely difficult. The immutability of blockchain records 

ensures that once policy details or claim transactions are recorded, they cannot be modified or deleted without network 

consensus. This feature significantly reduces fraudulent claim submissions, duplicate claims, and manipulation of 

policy records. Additionally, the transparent and auditable nature of blockchain enhances system accountability and 

Fig.1 Illustrates the blockchain transaction execution interface of the proposed Smart Insurance System during the 

related transaction process. The interface shows the interaction between the decentralized 

application (DApp) running on a local server and the MetaMask wallet connected to the Polygon Amoy Test Network

When the user initiates an operation such as minting a token, the system triggers a blockchain transaction that requires 

user authorization through the wallet. The MetaMask confirmation window displays essential transaction details, 

d blockchain network, interacting smart contract address, estimated network fee, and transaction 

speed. The user is required to explicitly confirm the transaction, ensuring secure and user-controlled execution of smart 
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Blockchain technology has gained significant attention in financial systems due to its ability to provide decentralized, 

indicates that blockchain eliminates the need for 

peer transactions on a distributed ledger. Each 

immutability and traceability 

executing programs deployed on blockchain platforms that automatically enforce contractual 

terms when predefined conditions are satisfied. Research on smart contract applications emphasizes their effectiveness 

based execution without human intervention. In 

insurance systems, smart contracts can encode policy rules, premium schedules, claim conditions, and settlement 

erature shows that the adoption of smart contracts in insurance 

significantly reduces processing time and administrative overhead by eliminating manual verification and approval 

proves transparency for both insurers 

Insurance fraud and data manipulation remain major challenges in traditional insurance systems. Prior studies 

ovide robust protection against such threats through cryptographic 

keeping. Each transaction is digitally signed and linked to previous records using 

ult. The immutability of blockchain records 

ensures that once policy details or claim transactions are recorded, they cannot be modified or deleted without network 

, and manipulation of 

policy records. Additionally, the transparent and auditable nature of blockchain enhances system accountability and 

Insurance System during the 

related transaction process. The interface shows the interaction between the decentralized 

application (DApp) running on a local server and the MetaMask wallet connected to the Polygon Amoy Test Network. 

When the user initiates an operation such as minting a token, the system triggers a blockchain transaction that requires 

user authorization through the wallet. The MetaMask confirmation window displays essential transaction details, 

d blockchain network, interacting smart contract address, estimated network fee, and transaction 

controlled execution of smart 
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Fig. 2 The form allows users to select the crop type and provide critical agricultural parameters such as land area, 

expected seed yield, and geographic location. These inputs serve as key factors for policy evaluation and risk 

assessment within the insurance framework. The inclusion of location selection and address details supports region

specific policy validation and contextual insurance coverage. Additionally, the interface enables users to upload land

related images as supporting evidence, enhancing d

are entered, the submission process triggers smart contract execution on the blockchain, securely recording the policy 

information in an immutable ledger. 

Fig. 2. Smart Insurance Policy Input and Registration Module

 

This paper presented a Smart Insurance System using Blockchain technology as a secure and efficient alternative to 

traditional insurance platforms. By integrating decentralized ledgers with smart contracts, the proposed system ensures 

transparent policy management, automated claim processing, and enhanced data security. The elimination of 

intermediaries reduces delays and operational costs while improving trust between insurers and policyholders. The 

proposed framework demonstrates the potential of blockcha

scalable, and user-centric digital solutions. 
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Fig. 2 The form allows users to select the crop type and provide critical agricultural parameters such as land area, 

expected seed yield, and geographic location. These inputs serve as key factors for policy evaluation and risk 

nce framework. The inclusion of location selection and address details supports region

specific policy validation and contextual insurance coverage. Additionally, the interface enables users to upload land

related images as supporting evidence, enhancing data authenticity and reducing false claims. Once all required details 

are entered, the submission process triggers smart contract execution on the blockchain, securely recording the policy 

rt Insurance Policy Input and Registration Module 

IV. CONCLUSION 

This paper presented a Smart Insurance System using Blockchain technology as a secure and efficient alternative to 

traditional insurance platforms. By integrating decentralized ledgers with smart contracts, the proposed system ensures 

nagement, automated claim processing, and enhanced data security. The elimination of 

intermediaries reduces delays and operational costs while improving trust between insurers and policyholders. The 

proposed framework demonstrates the potential of blockchain technology to transform insurance services into reliable, 
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