
Volume 11, Issue 8, August– 2026                 International Journal of Innovative Science and Research Technology 

ISSN No:-2456-2165                                                                                                              https://doi.org/10.38124/ijisrt/26aug313 

 

 

IJISRT26AUG313                                                               www.ijisrt.com                     195 

SmartLandChain: A Blockchain-Based  

Solution for Transparent Land  

Registration and Ownership Transfer 
 

 

Kamalakshi U.1; Dr. Malatesh S. H.2 
 

1MTech, Deportment of Computer Science and Engineering 
2Professor and Head of Department of Computer Science and Engineering 

M S Engineering College, Bengaluru-562110 
 

Publication Date: 2026/08/12 
 

 

Abstract: Land ownership management is a critical administrative process that requires secure record maintenance, 

transparent ownership verification, and efficient property transfer mechanisms. Conventional land registry systems 

primarily depend on centralized databases and paper-based documentation, making them susceptible to document 

forgery, unauthorized modifications, duplicate ownership claims, lengthy verification procedures, and administrative 

inefficiencies. These limitations often result in ownership disputes, reduced public trust, and delays in property 

transactions. This paper presents a Blockchain-Enabled Secure Land Registry Framework that leverages blockchain 

technology to establish a decentralized, transparent, and tamper-resistant platform for land registration and ownership 

management. The proposed system integrates a React.js-based user interface with a Node.js and Express.js backend, while 

Firebase Authentication and Firebase Firestore manage user authentication, supporting documents, and application data. 

Ethereum smart contracts developed using Solidity are employed to securely record land registration, government 

verification, and ownership transfer transactions on the blockchain, with Ganache serving as the blockchain testing 

environment. Every approved transaction generates a unique blockchain transaction hash, enabling secure verification, 

complete traceability, and immutable ownership history. The hybrid architecture combines the scalability of cloud-based 

data management with the integrity of blockchain technology to ensure efficient record retrieval while preventing 

unauthorized alterations. The implemented framework demonstrates secure land registration, transparent ownership 

transfer, simplified government verification, and reliable auditability with minimal operational complexity. The proposed 

solution provides a scalable and cost-effective approach for modern digital land administration and establishes a strong 

foundation for future integration with national land registries, electronic identity verification, GIS-based property 

mapping, and mobile-enabled citizen services. 
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I. INTRODUCTION 

 

Land ownership is one of the most valuable legal assets 

for individuals, businesses, and governments, serving as the 

foundation for economic development, investment, and social 

security. A reliable land administration system is essential for 

maintaining accurate ownership records, facilitating property 

transactions, resolving ownership disputes, and ensuring 

transparency in governance. However, many existing land 

registry systems continue to rely on centralized databases, 

paper-based documentation, and manual verification 

procedures. These traditional approaches are often associated 

with challenges such as document forgery, unauthorized 

modifications, duplicate ownership claims, corruption, 

lengthy approval processes, and limited transparency. As a 

result, citizens frequently encounter delays during land 

registration and ownership transfer, while government 

authorities face difficulties in maintaining secure and 

trustworthy land records. 

 

The rapid growth of digital governance has encouraged 

many countries to modernize land administration through 

electronic record management systems. Although these 

systems improve accessibility and reduce paperwork, they 

remain dependent on centralized infrastructures that are 

vulnerable to cyberattacks, insider manipulation, database 
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failures, and single-point failures. Since administrative users 

generally possess privileges to modify or update records, 

unauthorized alterations can compromise data integrity and 

create disputes regarding property ownership. Furthermore, 

verifying the authenticity of historical land records often 

requires significant manual effort, increasing both 

administrative costs and processing time. 

 

Blockchain technology has emerged as a promising 

solution for applications requiring secure, decentralized, and 

immutable data management. Introduced through Bitcoin by 

Nakamoto [1] and later extended into programmable smart 

contracts by Ethereum [2], blockchain maintains a distributed 

ledger where every validated transaction is permanently 

recorded and cryptographically linked to previous blocks. 

This structure ensures that once information is added to the 

blockchain, it cannot be modified or deleted without 

consensus from the participating network, thereby providing 

strong guarantees of data integrity, transparency, and 

traceability. These characteristics make blockchain 

particularly suitable for land administration, where ownership 

records must remain authentic, verifiable, and resistant to 

tampering throughout their lifecycle. 

 

In recent years, blockchain has attracted considerable 

attention in e-governance and land registry applications 

because of its ability to establish trust among multiple 

stakeholders without relying entirely on centralized 

authorities. Smart contracts enable the automation of 

registration, ownership verification, and property transfer 

processes while maintaining an immutable transaction history. 

Every ownership transfer is recorded as a blockchain 

transaction, creating a permanent audit trail that simplifies 

verification, reduces fraudulent activities, and improves public 

confidence in digital land management systems. Moreover, 

blockchain facilitates secure sharing of ownership information 

between government agencies and authorized users while 

preserving the integrity of the original records. 

 

This research proposes a Blockchain-Enabled Secure 

Land Registry Framework for Transparent Ownership 

Verification and Digital Property Transfer. The proposed 

system integrates React.js to provide a responsive web-based 

user interface, Node.js and Express.js to manage application 

logic and API communication, Firebase Authentication for 

secure user access, and Firebase Firestore for storing user 

profiles, supporting documents, and transaction metadata. 

Core land registration, government verification, and 

ownership transfer operations are implemented using 

Ethereum smart contracts developed in Solidity and deployed 

on the Ganache blockchain environment. Every approved land 

transaction generates a unique blockchain transaction hash 

that is securely linked with the corresponding metadata stored 

in Firestore, enabling efficient retrieval while preserving 

blockchain-based immutability. 

 

The proposed hybrid architecture combines the 

scalability and rapid access capabilities of Firebase with the 

security, transparency, and immutability offered by 

blockchain technology. Government authorities can verify 

land registration requests before they are permanently 

recorded on the blockchain, ensuring that only authenticated 

transactions become part of the distributed ledger. Citizens 

can securely register land, initiate ownership transfer requests, 

and verify property ownership through immutable blockchain 

records without depending solely on centralized databases. 

The framework significantly reduces the possibility of 

document forgery, duplicate ownership claims, unauthorized 

record modification, and fraudulent property transactions 

while improving auditability and administrative efficiency. 

 

Overall, the proposed system demonstrates how 

blockchain technology can modernize conventional land 

registry systems by establishing a secure, transparent, and 

decentralized platform for digital land administration. The 

framework not only strengthens data integrity and public trust 

but also provides a scalable foundation for future 

enhancements such as national land registry integration, 

electronic identity (e-KYC) verification, GIS-enabled 

property mapping, mobile-based citizen services, and 

interoperable e-governance platforms. 

 

II. LITERATURE SURVEY 

 

Land administration systems play a crucial role in 

maintaining ownership records, supporting legal property 

transactions, and protecting citizens' property rights. 

Traditional land registry systems primarily rely on centralized 

databases and paper-based documentation, making them 

vulnerable to record manipulation, document forgery, 

duplicate ownership claims, administrative corruption, and 

inefficient verification procedures. To overcome these 

limitations, researchers have explored blockchain technology 

as a decentralized and immutable platform capable of 

providing secure, transparent, and verifiable land record 

management. 

 

Lemieux [4] examined the potential of blockchain 

technology in record management and archival systems, 

emphasizing its ability to preserve data integrity, authenticity, 

and long-term trust. The study highlighted that blockchain 

creates an immutable audit trail by cryptographically linking 

records, thereby preventing unauthorized modifications and 

improving accountability. Although the research 

demonstrated the advantages of blockchain for secure record 

preservation, it primarily focused on archival and document 

management rather than practical implementation for digital 

land registration and ownership transfer. 

 

De Soto [5] discussed the importance of secure and 

legally recognized property registration systems for economic 

development and social stability. The study identified major 

challenges associated with conventional land administration, 

including incomplete ownership records, inefficient 

verification processes, and limited transparency. The author 

emphasized that reliable digital land registries can 

significantly reduce ownership disputes and improve public 

confidence. However, the proposed concepts relied mainly on 

institutional reforms and did not incorporate decentralized 

technologies capable of ensuring immutable ownership 

records. 
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Vos, Lemieux, and their collaborators [6] investigated 

the application of blockchain technology for land registry 

modernization and public sector governance. Their research 

demonstrated that blockchain-based systems can establish 

transparent ownership histories, improve record traceability, 

and reduce opportunities for fraudulent property transactions 

through decentralized verification mechanisms. The study 

further highlighted the benefits of integrating smart contracts 

to automate ownership validation and transaction processing. 

Nevertheless, practical implementation challenges such as 

cloud integration, scalable web applications, and user-friendly 

interfaces remained open research areas requiring further 

investigation. 

 

The review of existing literature indicates that 

blockchain technology has significant potential to improve the 

security, transparency, and integrity of land administration 

systems. However, many existing studies either focus on 

theoretical frameworks or address only individual aspects of 

land management without providing a complete end-to-end 

implementation. To bridge this gap, the proposed research 

develops a Blockchain-Enabled Secure Land Registry 

Framework by integrating React.js, Node.js, Firebase 

Authentication, Firebase Firestore, Ethereum smart contracts, 

Solidity, and Ganache. The hybrid architecture combines 

cloud-based application management with blockchain-enabled 

immutable ownership records, enabling secure land 

registration, transparent government verification, efficient 

ownership transfer, and reliable auditability within a practical 

and scalable digital land management platform. 

 

 Problem Statement 

Land ownership records form the legal foundation for 

property rights, government administration, and real estate 

transactions. However, many existing land registration 

systems continue to rely on centralized databases and paper-

based documentation, making them vulnerable to document 

forgery, unauthorized record modification, duplicate 

ownership claims, data loss, and administrative corruption. 

These limitations often result in prolonged verification 

procedures, ownership disputes, reduced public trust, and 

significant delays in property registration and transfer. 

 

Conventional digital land management systems improve 

accessibility but remain dependent on centralized 

infrastructures, where a single point of failure or unauthorized 

administrative access can compromise the integrity and 

security of land records. Since ownership information is 

highly sensitive, any alteration or manipulation of records can 

lead to legal conflicts, financial losses, and fraudulent 

property transactions. Furthermore, verifying the authenticity 

of historical ownership records often requires extensive 

manual verification involving multiple government 

departments, increasing both processing time and operational 

costs. 

 

Another major challenge is the lack of a transparent and 

immutable audit trail for land ownership transactions. Existing 

systems generally do not provide a reliable mechanism to 

permanently record every registration, verification, and 

ownership transfer in a manner that can be independently 

validated by government authorities and citizens. 

Consequently, ensuring the authenticity, traceability, and 

integrity of land records remains a significant challenge in 

modern land administration. 

 

To address these issues, this research proposes a 

Blockchain-Enabled Secure Land Registry Framework that 

integrates Ethereum blockchain technology with Firebase-

based cloud services. The proposed system records land 

registration, government verification, and ownership transfer 

through Ethereum smart contracts, while Firebase Firestore 

securely manages user information, supporting documents, 

and transaction metadata. Every approved transaction 

generates a unique blockchain transaction hash, creating an 

immutable ownership history that can be verified at any time. 

This hybrid architecture enhances transparency, prevents 

unauthorized modifications, strengthens data integrity, and 

provides a secure, scalable, and trustworthy platform for 

modern digital land record management. 

 

III. PROPOSED SOLUTION 

AND METHODOLOGY 

 

 Proposed Solution 

To address the limitations of traditional land registry 

systems, this research proposes a Blockchain-Enabled Secure 

Land Registry Framework that ensures secure land 

registration, transparent ownership verification, and tamper-

resistant property transfer through blockchain technology. The 

proposed system replaces conventional centralized record 

management with a decentralized architecture, where every 

verified land transaction is permanently recorded on the 

Ethereum blockchain. 

 

The framework consists of four primary modules: 

Citizen Module, Government Verification Module, Land 

Registration Module, and Ownership Transfer Module. 

Citizens can securely register on the platform using Firebase 

Authentication and submit land registration requests along 

with supporting property documents. Government officials 

review the submitted information and verify the authenticity 

of the documents before approving the registration process. 

 

Once the verification is completed, the Node.js and 

Express.js backend invokes Ethereum smart contracts written 

in Solidity to create a blockchain transaction containing 

essential ownership information. The blockchain permanently 

stores critical details such as the Land ID, Owner ID, 

verification status, timestamp, and transaction information. 

Simultaneously, Firebase Firestore stores user profiles, 

supporting documents, and blockchain transaction references 

to facilitate efficient searching and retrieval. 

 

For ownership transfer, the current owner initiates a 

transfer request through the web application. After 

government verification and approval, the smart contract 

updates the ownership information by generating a new 

blockchain transaction while preserving the complete 

ownership history. Every ownership change remains 

permanently recorded, ensuring complete transparency and 

preventing unauthorized modifications. 
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The hybrid architecture combines the scalability and 

rapid access of Firebase with the immutability and 

transparency of Ethereum blockchain. This approach 

improves operational efficiency while maintaining a secure, 

auditable, and trustworthy digital land registry system suitable 

for modern e-governance applications. 

 

 Methodology 

The proposed system follows a structured workflow 

consisting of the following phases: 

 

 Step 1: User Registration 

Citizens and government officials register through the 

web application using Firebase Authentication. Each user 

receives secure login credentials and role-based access to the 

system. 

 

 Step 2: Land Information Submission 

After successful authentication, citizens enter land-

related information, including property details, ownership 

information, survey number, location, and other required 

metadata. Supporting documents are uploaded and securely 

stored in Firebase Firestore. 

 

 Step 3: Government Verification 

Government officers access pending registration 

requests through the verification dashboard. The submitted 

property details and supporting documents are carefully 

examined to confirm ownership authenticity and legal 

compliance. 

 

 Step 4: Smart Contract Execution 

Once verification is successful, the backend server 

communicates with the Ethereum blockchain using Web3.js 

or Ethers.js. A Solidity smart contract executes the 

registration process by creating an immutable blockchain 

transaction containing: 

 

 Land ID 

 Owner ID 

 Verification Status 

 Timestamp 

 Blockchain Transaction Information 

 

 Step 5: Blockchain Record Creation 

Ganache simulates the Ethereum blockchain network 

during implementation and testing. The validated transaction 

is permanently added to a new blockchain block, ensuring that 

ownership records cannot be modified or deleted after 

confirmation. 

 

 Step 6: Transaction Reference Storage 

The generated blockchain transaction hash is stored in 

Firebase Firestore together with registration metadata and 

document references. This enables fast retrieval while 

maintaining blockchain-based integrity verification. 

 

 Step 7: Ownership Transfer Request 

When ownership transfer is required, the current owner 

submits a transfer request through the application. The request 

contains the new owner's details and relevant transfer 

information. 

 

 Step 8: Government Approval 

Government authorities verify the ownership transfer 

request and validate the submitted information. After 

successful approval, the blockchain smart contract initiates the 

ownership update. 

 

 Step 9: Blockchain Ownership Update 

The smart contract records the ownership transfer as a 

new blockchain transaction. A new transaction hash is 

generated, preserving the complete ownership history while 

ensuring that previous ownership records remain immutable 

and traceable. 

 

 Step 10: Land Ownership Verification 

Authorized users and government officials can verify 

land ownership through the application by retrieving the 

associated blockchain transaction hash. Since every 

ownership record is permanently stored on the blockchain, the 

system provides transparent verification, secure auditing, and 

complete traceability of property transactions. 

 

 Workflow of the Proposed System 

 

 User Registration using Firebase Authentication. 

 Secure Login by Citizen or Government Officer. 

 Submission of Land Registration Details and Supporting 

Documents. 

 Government Verification of Land Information. 

 Smart Contract Execution on Ethereum Blockchain. 

 Blockchain Transaction Creation and Block Validation 

using Ganache. 

 Storage of Blockchain Transaction Hash in Firebase 

Firestore. 

 Ownership Transfer Request by the Current Owner. 

 Government Approval and Smart Contract-Based 

Ownership Update. 

 Blockchain-Based Land Ownership Verification and 

Audit. 

 

The proposed methodology integrates blockchain 

technology with cloud-based application services to establish 

a secure, transparent, and efficient land record management 

platform. By combining immutable blockchain transactions 

with scalable Firebase storage, the framework minimizes 

document forgery, prevents unauthorized modifications, 

simplifies government verification, and ensures complete 

traceability of land ownership throughout the property 

lifecycle. 

 

IV. CONCLUSION 

 

This research presented a Blockchain-Enabled Secure 

Land Registry Framework that enhances the security, 

transparency, and reliability of land registration and 

ownership management. By integrating React.js, Node.js, 

Express.js, Firebase Authentication, Firebase Firestore, 

Ethereum smart contracts, Solidity, and Ganache, the 
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proposed system establishes a hybrid architecture that 

combines the efficiency of cloud-based application 

management with the immutability and transparency of 

blockchain technology. The framework enables secure land 

registration, government-assisted verification, and 

authenticated ownership transfer while maintaining a 

permanent and verifiable history of every transaction. 

 

The proposed solution effectively addresses major 

challenges associated with conventional land record systems, 

including document forgery, unauthorized record 

modification, duplicate ownership claims, administrative 

inefficiencies, and the lack of a transparent audit mechanism. 

By storing ownership transactions on the Ethereum 

blockchain and linking blockchain transaction hashes with 

Firebase Firestore, the system ensures that land records 

remain tamper-resistant, traceable, and easily verifiable. This 

approach strengthens trust among citizens, government 

authorities, and other stakeholders while simplifying the 

verification process and reducing dependence on centralized 

databases. 

 

The implementation demonstrates that blockchain 

technology can be successfully applied to modern land 

administration without compromising usability, scalability, or 

operational efficiency. The proposed framework provides a 

practical and cost-effective solution for secure digital land 

management and offers a strong foundation for future 

enhancements such as integration with national land registry 

platforms, electronic identity (e-KYC) services, GIS-based 

property mapping, QR code-enabled ownership verification, 

and mobile applications. These future developments can 

further improve interoperability, accessibility, and 

transparency, supporting the evolution of secure and citizen-

centric e-governance systems. 
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