
International Journal of Web of Multidisciplinary Studies 
( Peer-Reviewed, Open Access, Fully Refereed International Journal ) 

website: http://ijwos.com 
Volume.03 Issue.01.  

E-ISSN : 3049-2424                   
 

DOI: https://doi.org/10.71366/ijwos 
 

 

IJWOS | Vol.3 No.01, January 2026 | https://ijwos.com                                            
Copyright © 2025 The Author(s) : This is an open access article under the CC BY license  (http://creativecommons.org/licenses/by-nc/4.0/)                                                                       

574 
 

 

 
DESIGN OF A BLOCKCHAIN-ENABLED SMART INSURANCE SYSTEM 

 

BHARATHI.M1, Dr.M.SUMATHY2
 

 1  Ph.D. Research Scholar, School of Commerce, Bharathiar University, Coimbatore. 
2 Dean, Faculty of Commerce, Bharathiar University, Coimbatore. 

 
 

Article Info  Abstract: 
 
Article History:  
 
 
Published:25 Jan 2026  
 

Publication Issue:  
Volume 3, Issue 01  
January-2026  
 

Page Number:   
574-579 
 

Corresponding Author:   
BHARATHI.M 

 The insurance industry continues to face challenges related to transparency, 
trust deficits, operational inefficiencies, and delayed claim settlements due to 
its dependence on centralized and manually driven systems. With increasing 
digitalization and rising customer expectations for faster and more reliable 
services, there is a growing need for secure, automated, and transparent 
insurance solutions. Blockchain technology, characterized by 
decentralization, immutability, and cryptographic security, has emerged as a 
promising innovation capable of addressing these challenges. This study aims 
to design and analyze a blockchain-enabled smart insurance system that 
enhances efficiency, security, and transparency in insurance operations. 
Using a descriptive and conceptual research approach based on secondary 
data from academic literature, industry reports, and official sources, the study 
examines the role of blockchain and smart contracts in automating policy 
management, premium payments, and claims settlement. The findings 
suggest that blockchain-based smart insurance systems can significantly 
reduce fraud, improve data integrity, lower administrative costs, and enhance 
trust among stakeholders. Despite challenges related to implementation cost, 
scalability, and regulatory uncertainty, the study concludes that blockchain-
enabled smart insurance systems have strong potential to transform 
traditional insurance models and improve service delivery in the digital era.  
Keywords: Blockchain Technology, Smart Insurance System, Smart 
Contracts, Insurance Automation, Digital Transformation 
 

 

1.1 INTRODUCTION 

The insurance sector has increasingly faced challenges related to transparency, trust, 

operational inefficiencies, and delayed claim settlements due to its reliance on centralized and 

manually intensive systems. With the growing complexity of insurance transactions and rising 

customer expectations for faster and more reliable services, there is a need for secure and automated 

technological solutions. Blockchain technology, characterized by decentralization, immutability, and 

cryptographic security, offers a robust foundation for addressing these issues by enabling tamper-

resistant recordkeeping and transparent data sharing among stakeholders (Nakamoto, 2008; Zheng et 

al., 2018). When combined with smart contracts, self-executing programs that automatically enforce 
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contractual conditions, blockchain can significantly streamline insurance operations such as policy 

issuance, premium payments, and claims processing, thereby reducing human intervention and 

administrative costs (Buterin, 2014; Christidis & Devetsikiotis, 2016). Consequently, the design of a 

blockchain-enabled smart insurance system represents a promising approach to improving efficiency, 

trust, and reliability in modern insurance services while mitigating fraud and enhancing overall system 

integrity (Casino et al., 2019). 

1.2 STATEMENT OF THE PROBLEM 

Traditional insurance systems rely heavily on centralized architectures and manual verification 

processes, which often result in a lack of transparency, data manipulation risks, delayed claim 

settlements, and increased administrative costs. Issues such as insurance fraud, information asymmetry 

between insurers and policyholders, and limited trust among stakeholders continue to challenge the 

efficiency and reliability of existing insurance frameworks. Although digital technologies have been 

introduced to improve operations, they have not fully resolved concerns related to security, 

automation, and trust. Blockchain technology, with its decentralized and immutable characteristics, 

offers potential solutions to these challenges; however, there is a lack of systematic design and 

evaluation of blockchain-enabled smart insurance systems (Bharathi and Sumathy, 2025). This creates 

a need to examine how blockchain and smart contracts can be effectively designed and utilized to 

enhance insurance operations. 

1.3 SMART INSURANCE SYSTEMS AND BLOCKCHAIN TECHNOLOGY 

A smart insurance system leverages digital technologies to automate insurance processes and 

improve service delivery. Blockchain technology serves as the foundational infrastructure for such 

systems by providing a distributed ledger that records transactions securely and transparently. 

Key Features of Blockchain-Based Insurance Systems: 

1. Decentralization: Eliminates reliance on a single authority and reduces data manipulation 

risks. 

2. Immutability: Ensures that transaction records cannot be altered once verified. 

3. Transparency: Enables real-time visibility of transactions for all authorized stakeholders. 

4. Security: Cryptographic mechanisms protect sensitive insurance data. 
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Smart contracts, which are self-executing programs embedded within the blockchain, play a critical 

role in automating insurance workflows such as policy issuance, premium collection, and claim 

settlement. 

1.4 RESEARCH METHODOLOGY 

The study adopts a descriptive and conceptual research design based on secondary data. 

Information was collected from academic journals, conference papers, industry reports, and official 

websites related to blockchain and insurance technology. The analysis focuses on identifying system 

design elements, operational benefits, and implementation challenges of blockchain-enabled smart 

insurance systems. 

1.5 BACKGROUND AND EVOLUTION OF INSURANCE TECHNOLOGY 

The evolution of insurance technology has progressed from manual recordkeeping to digital 

databases and online platforms. Early insurance systems relied heavily on paperwork and human 

intervention, resulting in inefficiencies and high operational costs. The introduction of digital 

insurance platforms improved accessibility but did not fully address issues related to trust and data 

integrity. Blockchain technology represents the next stage in insurance evolution by enabling peer-to-

peer transactions, automated verification, and fraud prevention. The growing adoption of blockchain 

across financial services has encouraged insurers to explore its application in designing smart 

insurance systems. 

1.6 BENEFITS OF BLOCKCHAIN-BASED SMART INSURANCE 

Faster and Automated Claim Settlements: 

Blockchain-based smart insurance uses smart contracts to automatically verify policy 

conditions and trigger claim payments once predefined criteria are met. This eliminates lengthy manual 

verification, paperwork, and intermediary approvals, enabling quicker and more efficient claim 

settlement. As a result, policyholders receive payouts in significantly less time, improving customer 

satisfaction. 

Reduced Insurance Fraud: 

All transactions and policy details are recorded on an immutable blockchain ledger, making 

data tampering or false claims extremely difficult. Since information is shared across authorized 

stakeholders and cannot be altered retrospectively, fraudulent activities such as duplicate claims or 

manipulated records are effectively minimized. 
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Enhanced Transparency and Trust: 

Blockchain ensures that all stakeholders—insurers, policyholders, service providers, and 

regulators have access to a single, transparent source of truth. Policy terms, claim status, and 

transaction histories are clearly visible and verifiable, increasing trust and accountability in insurance 

processes. 

Lower Administrative and Operational Costs: 

By automating processes through smart contracts and reducing reliance on intermediaries, 

blockchain significantly cuts administrative workload and operational expenses. Automation 

minimizes human errors, lowers processing costs, and allows insurers to allocate resources more 

efficiently. 

1.7 CHALLENGES OF BLOCKCHAIN-BASED SMART INSURANCE 

High Initial Implementation Costs: 

Deploying a blockchain-based insurance system requires significant upfront investment in 

technology infrastructure, system integration, cybersecurity, and smart contract development. These 

costs can be a major barrier, especially for small and medium-sized insurers. 

Scalability and Interoperability Issues: 

Blockchain networks may face performance limitations when handling large volumes of 

transactions, leading to delays and higher processing costs. Additionally, integrating blockchain 

platforms with existing legacy insurance systems and ensuring interoperability across different 

blockchain networks remain challenging. 

Regulatory and Legal Uncertainties: 

The regulatory framework for blockchain and smart contracts is still evolving in many 

countries. Unclear legal recognition of smart contracts, data privacy concerns, and cross-border 

compliance issues create uncertainty for insurers adopting blockchain-based solutions. 

Limited Technical Expertise: 

Implementing and maintaining blockchain systems require specialized skills in distributed 

ledger technology, cryptography, and smart contract programming. The shortage of trained 
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professionals increases dependency on external experts and may slow down adoption and innovation 

in the insurance sector. 

2.1 FINDINGS 

1. The study finds that traditional insurance systems suffer from inefficiencies such as delayed 

claim settlements, lack of transparency, and higher susceptibility to fraud due to centralized 

data management. 

2. Blockchain technology provides a secure and immutable platform that enhances transparency 

and trust among insurers, policyholders, and service providers. 

3. The integration of smart contracts significantly automates insurance processes such as policy 

issuance, premium payments, and claim settlements, thereby reducing human intervention and 

operational delays. 

4. Blockchain-enabled smart insurance systems improve data integrity and reduce the possibility 

of data manipulation or unauthorized access. 

5. The proposed system design indicates that real-time verification and automated execution of 

insurance contracts can lead to faster and more reliable service delivery. 

6. Despite its advantages, the adoption of blockchain in insurance is constrained by challenges 

such as high implementation costs, scalability concerns, regulatory uncertainties, and lack of 

technical expertise. 

2.2 SUGGESTIONS 

1. Insurance companies should gradually adopt blockchain technology by initiating pilot projects 

to evaluate feasibility and operational benefits before large-scale implementation. 

2. Policymakers and regulators should develop clear legal and regulatory frameworks to support 

blockchain-based insurance systems and ensure compliance and consumer protection. 

3. Insurance firms should invest in training and skill development programs to build technical 

expertise in blockchain and smart contract development. 

4. Collaboration between insurers, technology providers, and regulatory bodies should be 

encouraged to create interoperable and standardized blockchain platforms. 
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5. Future system designs should integrate blockchain with emerging technologies such as 

artificial intelligence and the Internet of Things (IoT) to enable real-time risk assessment and 

personalized insurance solutions. 

6. Further empirical research is recommended to assess the practical performance, cost-

effectiveness, and user acceptance of blockchain-enabled smart insurance systems. 

2.3 CONCLUSION 

The design of a blockchain-enabled smart insurance system presents a transformative approach 

to addressing long-standing inefficiencies in traditional insurance models. By leveraging blockchain 

technology and smart contracts, insurers can enhance transparency, security, and operational efficiency 

while improving customer trust and satisfaction. Although challenges related to cost, regulation, and 

scalability remain, the long-term benefits of blockchain-based insurance systems outweigh the 

limitations. The study concludes that blockchain-enabled smart insurance systems have the potential 

to redefine the future of insurance services and contribute to a more secure and efficient insurance 

ecosystem. 
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