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ABSTRACT: The rental housing sector faces persistent challenges such as lack of transparency, dependency on 

intermediaries, and frequent disputes between tenants and landlords. Traditional lease management systems rely heavily 

on manual documentation and centralized control, making them vulnerable to fraud and inefficiencies. This paper 

introduces RentChain, a decentralized application designed to streamline rental lease processes using blockchain 

technology. By incorporating smart contracts, the system automates lease agreements, rent payments, and deposit 

handling without the need for third parties. The decentralized ledger ensures immutability and transparency of all 

transactions, thereby reducing disputes and enhancing trust among stakeholders. The proposed system demonstrates how 

blockchain can modernize rental ecosystems by offering a secure, efficient, and transparent solution. 
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I. INTRODUCTION 

 

The real estate rental ecosystem is an essential component of modern urban infrastructure, providing housing solutions 

for millions of individuals and families. Despite the rapid digital transformation witnessed across various industries, the 

rental sector continues to depend heavily on traditional methods involving physical documentation, manual verification 

processes, and third-party intermediaries such as brokers, legal consultants, and property management agencies. These 

conventional practices often result in lengthy processing times, increased operational costs, limited transparency, and 

frequent disputes between landlords and tenants. Moreover, the centralized nature of existing rental management systems 

creates challenges related to data security, document authenticity, and trust, making the overall rental experience 

inefficient and time-consuming. 

 

As urban populations continue to grow and the demand for rental properties increases, there is an urgent need for a secure, 

transparent, and technology-driven solution that can simplify rental transactions while ensuring accountability among all 

stakeholders. Recent advancements in blockchain technology have introduced new possibilities for transforming 

traditional business models by offering decentralized, immutable, and tamper-resistant digital infrastructures. Blockchain 

enables all authorized participants to access a shared ledger where every transaction is permanently recorded and 

cryptographically secured, significantly reducing the risk of fraud, unauthorized modifications, and data manipulation. 

 

A key feature of RentChain is the integration of smart contracts, which automate the execution and enforcement of rental 

agreements. Smart contracts are self-executing digital agreements that automatically perform predefined actions once 

specified conditions are satisfied. For example, monthly rent payments can be processed automatically, security deposits 

can be released after successful property inspection, and penalties for delayed payments can be enforced without requiring 

manual intervention. This automation minimizes human error, reduces administrative workload, and significantly 

decreases the likelihood of contractual disputes. 

 

In addition to improving trust and operational efficiency, RentChain has the potential to reduce transaction costs by 

eliminating brokerage fees and minimizing legal expenses associated with contract management. The platform can also 

facilitate faster property onboarding, streamlined tenant verification, and secure digital document storage, creating a 

seamless rental experience for users. As blockchain technology continues to mature, decentralized rental management 
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systems such as RentChain represent a significant step toward modernizing the real estate sector by combining 

automation, transparency, security, and cost-effectiveness into a single integrated platform. 

 

Overall, RentChain demonstrates how blockchain technology can address the long-standing challenges of the traditional 

rental ecosystem by providing a secure, efficient, and decentralized framework for managing rental agreements. Through 

immutable record-keeping, automated smart contracts, and direct peer-to-peer interactions, the proposed system aims to 

establish a more reliable and trustworthy rental environment while contributing to the broader adoption of blockchain 

solutions in the real estate industry. 

 

II. SYSTEM OVERVIEW 

 

The RentChain architecture is divided into four distinct layers that collectively ensure security, scalability, and usability: 

1. The RentChain system is designed as a decentralized rental management platform that utilizes blockchain technology 

to provide a secure, transparent, and automated environment for managing rental transactions. The architecture integrates 

blockchain networks, smart contracts, decentralized storage solutions, and user-friendly web interfaces to streamline the 

complete rental lifecycle. By eliminating reliance on centralized authorities and intermediaries, the platform enables 

direct interaction between landlords and tenants while ensuring data integrity, transparency, and trust. The modular 

architecture also supports scalability, flexibility, and future enhancements, making the system suitable for real-world 

deployment across different types of rental properties. 

 

2. The architecture is organized into multiple interconnected layers, each responsible for a specific set of functionalities. 

At the foundation of the system is the Blockchain Layer, which serves as the distributed ledger for recording all critical 

rental transactions. Every activity, including property registration, tenant verification, lease agreement creation, rent 

payment, security deposit transactions, and contract completion, is permanently stored on the blockchain. Since 

blockchain records are cryptographically secured and immutable, the stored information cannot be modified or deleted 

after validation. This ensures complete transparency, prevents unauthorized alterations, and provides a trustworthy 

transaction history that can be verified by authorized participants at any time. 

 

3. Above the blockchain layer is the Smart Contract Layer, which functions as the core automation and decision-making 

component of the RentChain platform. Smart contracts are self-executing digital agreements that automatically enforce 

the terms and conditions agreed upon by landlords and tenants. Once a rental agreement is finalized, a smart contract is 

generated containing essential information such as lease duration, monthly rent, payment schedule, security deposit 

amount, maintenance responsibilities, penalties for late payments, and contract termination conditions. The smart contract 

continuously monitors these conditions and automatically performs predefined actions whenever the specified 

requirements are met. This eliminates manual intervention, reduces administrative overhead, minimizes human error, and 

significantly decreases the likelihood of disputes between the involved parties.  

 

4. To efficiently manage large files such as property images, ownership documents, lease agreements, identity proofs, 

and inspection reports, the system incorporates an Off-Chain Storage Layer. Storing such files directly on the blockchain 

would increase storage costs and reduce system performance. Therefore, the actual files are securely stored in 

decentralized or cloud-based storage systems, while only their unique cryptographic hash values are recorded on the 

blockchain. The hash serves as a digital fingerprint of each file, allowing the system to verify its authenticity and detect 

any unauthorized modifications. This hybrid storage approach maintains data integrity while significantly improving 

storage efficiency and scalability. 

 

5. The Application Layer provides an intuitive and user-friendly interface through which landlords, tenants, and 

administrators interact with the system. Landlords can register properties, upload required documents, create lease 

agreements, and monitor rental payments. Tenants can browse available properties, submit rental requests, digitally sign 

lease agreements, make secure rent payments, and track the status of their security deposits. Administrators oversee 

system operations, manage user verification, resolve exceptional cases, and monitor platform performance. The 

application layer communicates with blockchain nodes through secure APIs, ensuring smooth synchronization between 

the front-end interface and decentralized backend infrastructure. 

 

6. The Authentication and Security Layer ensures that only authorized users can access system resources. User 

authentication is implemented through secure wallet integration and cryptographic key pairs, allowing participants to 

http://www.ijirset.com/


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

                                              Volume 15, Issue 6, June 2026 

                                         |DOI: 10.15680/IJIRSET.2026.1506140| 

IJIRSET©2026                                     |     An ISO 9001:2008 Certified Journal   |                                          10004 

digitally sign transactions and verify their identities. All communication between users and the blockchain network is 

encrypted, ensuring confidentiality and protecting sensitive information from unauthorized access. Additionally, 

blockchain consensus mechanisms validate every transaction before it is permanently recorded, providing protection 

against fraud, double-spending, and malicious data manipulation. 

 

7. Overall, the layered architecture of RentChain combines blockchain technology, smart contracts, decentralized 

storage, and secure user interfaces into a unified framework that delivers transparency, automation, and reliability. This 

architectural design not only improves operational efficiency but also establishes a trustworthy rental ecosystem by 

ensuring secure data management, automated contract execution, reduced dependency on intermediaries, and seamless 

interaction among all stakeholders. The modular nature of the architecture further allows future integration of advanced 

features such as digital identity verification, AI-based tenant screening, predictive rental analytics, and IoT-enabled smart 

property management, making RentChain a scalable and future-ready solution for the real estate rental industry. 

 

III. PROJECT MODULES 

 

Module 1: Property Listing and Management 

The Property Listing and Management module serves as the foundation of the RentChain platform by enabling landlords 

to register and manage rental properties in a secure and transparent environment. Property owners can provide 

comprehensive information, including the property's location, rental price, number of rooms, available amenities, 

ownership details, images, and lease availability. Before a property is published, the system verifies the submitted 

information to ensure authenticity and reduce the possibility of fraudulent listings. 

 

Once the property details are validated, a unique digital record is created and stored on the blockchain. Since blockchain 

records are immutable, the property information cannot be altered or deleted without proper authorization, ensuring data 

integrity and preventing unauthorized modifications. This decentralized storage mechanism increases trust among tenants 

by allowing them to verify the authenticity of property listings before initiating a rental agreement. Additionally, 

landlords can update property availability, rental status, and maintenance information while maintaining a transparent 

history of all modifications. 

 

Module 2: Smart Contract-Based Lease Agreement 

The Smart Contract-Based Lease Agreement module replaces conventional paper-based rental agreements with 

blockchain-powered smart contracts. Once a landlord and tenant mutually agree on the rental terms, the system 

automatically generates a digital lease contract containing all essential information, including rental amount, lease 

duration, payment schedule, security deposit, maintenance responsibilities, renewal conditions, and penalties for contract 

violations. 

 

The smart contract is deployed on the blockchain, where it becomes immutable and self-executing. This means that the 

contract terms cannot be modified after deployment unless both parties agree through predefined procedures. The contract 

automatically executes actions such as rent due notifications, payment verification, lease expiration tracking, and security 

deposit settlement based on the predefined conditions. By eliminating manual intervention, the system reduces 

administrative overhead, minimizes disputes, and ensures fair enforcement of contractual obligations for both landlords 

and tenants. 

 

Module 3: Rent Payment Processing 

The Rent Payment Processing module facilitates secure, transparent, and efficient rental transactions between tenants and 

landlords using blockchain technology. Instead of relying on traditional banking procedures or manual payment 

confirmations, tenants can transfer rent directly through blockchain-enabled transactions. Each payment is verified by 

the blockchain network and permanently recorded in a decentralized ledger. 

 

The immutable transaction history provides both landlords and tenants with complete visibility into all rental payments, 

including payment dates, transaction amounts, and confirmation status. Smart contracts automatically verify whether 

payments have been made on time and can trigger predefined actions, such as sending reminders for overdue payments 

or updating the lease status upon successful payment. This automated payment system significantly reduces delays, 

eliminates the need for manual record keeping, enhances financial transparency, and minimizes the possibility of payment 

disputes or fraudulent claims.  
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Module 4: Security Deposit Handling 

The Security Deposit Handling module ensures the safe and transparent management of tenant security deposits 

throughout the rental period. At the beginning of the lease, the tenant deposits the agreed security amount into a 

blockchain-based smart contract rather than transferring it directly to the landlord. The deposited funds remain securely 

locked within the smart contract for the entire lease duration. 

 

At the end of the rental agreement, the smart contract evaluates the predefined conditions, such as successful completion 

of the lease period, timely rent payments, and confirmation that the property has not suffered excessive damage. If all 

conditions are fulfilled, the security deposit is automatically released to the tenant without requiring manual approval. In 

cases where deductions are justified due to property damage or unpaid rent, the smart contract executes the agreed 

settlement according to the contract terms. This automated process minimizes conflicts, improves fairness, enhances 

transparency, and builds trust between landlords and tenants by ensuring that security deposits are managed objectively 

and securely 

 

 

IV. LITERATURE REVIEW 

 

1. The application of blockchain technology in real estate and rental systems has gained significant attention in recent 

years due to its potential to enhance transparency and security. Traditional rental management systems rely heavily on 

centralized authorities and intermediaries, which often lead to inefficiencies, increased costs, and lack of trust between 

stakeholders. 

2. Several studies have explored the use of blockchain in property management. Research on blockchain-based land 

record systems highlights the ability of distributed ledgers to maintain tamper-proof records and prevent fraudulent 

activities. These systems ensure that ownership and transaction history are transparent and easily verifiable. 

3. Existing blockchain-based rental platforms have also been proposed to address issues such as trust and transparency. 

These systems allow direct interaction between landlords and tenants; however, challenges such as scalability, high 

transaction costs, and regulatory concerns still exist. 

4. Furthermore, decentralized storage solutions have been introduced to complement blockchain systems by efficiently 

managing large data such as documents and images. By storing only data hashes on the blockchain, these systems 

maintain security while improving performance. 

Overall, the literature indicates that while blockchain offers promising solutions for rental management, there is still a 

need for systems that balance efficiency, scalability, and usability. RentChain aims to address these challenges by 

providing a streamlined and practical decentralized rental management platform. 

 

V. METHODOLOGY 

 

Phase 1: User Registration and Authentication 

The system begins with user registration, where landlords and tenants create accounts using secure authentication 

mechanisms. Each user is associated with a unique cryptographic identity, enabling secure access and digital signing of 

transactions. This ensures that all interactions on the platform are authenticated and traceable. 

 

Phase 2: Property Listing and Data Storage 

Landlords list their properties by entering details such as rent amount, location, amenities, and lease terms. Large files 

like property images and documents are stored in off-chain storage systems, while their corresponding hash values are 

recorded on the blockchain. This approach ensures data integrity while reducing storage overhead and transaction costs. 

 

Phase 3: Smart Contract Creation and Deployment 

Lease agreements are translated into smart contracts that define all rental conditions, including rent schedule, lease 

duration, penalties, and deposit rules. These contracts are deployed on the blockchain, where they become immutable 

and self-executing. Once deployed, the terms cannot be altered without mutual consent. 

 

Phase 4: Transaction Processing and Validation 

Tenants interact with the system to accept lease agreements and initiate payments. Each transaction is digitally signed 

and validated using cryptographic techniques before being added to the blockchain. This process ensures secure and 

tamper-proof recording of all financial activities. 
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Phase 5: Automated Contract Execution 

Smart contracts automatically enforce lease conditions. Rent payments are triggered at predefined intervals, and penalties 

may be applied in case of delays. At the end of the lease period, the system evaluates the conditions and releases the 

security deposit accordingly, minimizing disputes. 

 

Phase 6: Monitoring and User Interaction 

The system continuously monitors contract states and transaction history. Users can access dashboards to track payments, 

agreements, and property details in real time. Notifications and updates enhance user engagement and ensure smooth 

operation of the platform. 

 

 
 

[Fig.1: System Architecture] 

 

VI. RESULT AND DISCUSSION 

 

The RentChain system was evaluated based on key parameters such as transparency, efficiency, security, and cost-

effectiveness. The implementation demonstrates how blockchain technology can improve traditional rental management 

processes. 

 

The system ensures a high level of transparency, as all transactions including lease agreements, rent payments, and 

deposit handling are recorded on an immutable ledger. This allows both landlords and tenants to verify records at any 

time, significantly reducing disputes and increasing trust. 

 

In terms of efficiency, the use of smart contracts automates critical processes such as rent collection and agreement 

enforcement. This eliminates manual intervention and reduces delays commonly observed in traditional systems. The 

automated execution of contracts ensures timely payments and proper handling of lease conditions. 
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Security is enhanced through the use of cryptographic techniques, where each transaction is digitally signed and validated 

before being recorded. This prevents unauthorized access and protects against data tampering. Additionally, the 

decentralized nature of the system removes the risk of a single point of failure. 

 

From a cost perspective, the removal of intermediaries such as brokers and agents reduces overall expenses for both 

landlords and tenants. Although blockchain transactions may involve minimal fees, the overall operational cost is 

significantly lower compared to traditional methods. 

 

The system also demonstrates scalability by utilizing off-chain storage for large data and limiting on-chain operations to 

essential transactions. This approach improves performance while maintaining data integrity. 

 

Overall, the results indicate that RentChain provides a reliable, secure, and transparent solution for rental lease 

management. The system effectively addresses the limitations of existing approaches and has the potential to be adopted 

in real-world rental ecosystems. 

 

Output: 

 

 
 

[Fig.1: Landlord Dashboard] 

 

http://www.ijirset.com/


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

                                              Volume 15, Issue 6, June 2026 

                                         |DOI: 10.15680/IJIRSET.2026.1506140| 

IJIRSET©2026                                     |     An ISO 9001:2008 Certified Journal   |                                          10008 

 
 

[Fig.2: Landlord Dashboard] 

 

VII.  CONCLUSION 

 

The RentChain system presents a decentralized approach to rental lease management by leveraging blockchain 

technology and smart contracts. The proposed solution addresses key limitations of traditional rental systems, including 

lack of transparency, dependency on intermediaries, and inefficiencies in manual processes. 

 

By utilizing a distributed ledger, the system ensures that all transactions are immutable and verifiable, thereby enhancing 

trust between landlords and tenants. The integration of smart contracts automates critical operations such as rent 

payments, lease enforcement, and security deposit handling, reducing the chances of disputes and human errors. 

 

Furthermore, the use of off-chain storage improves system performance while maintaining data integrity. The overall 

architecture provides a secure, efficient, and user-friendly platform for managing rental agreements. 

 

In conclusion, RentChain demonstrates the potential of blockchain technology to transform the rental ecosystem by 

providing a transparent, cost-effective, and reliable solution. 
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