
          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                            Volume: 09 Issue: 03 | March - 2025                                SJIF Rating: 8.586                                 ISSN: 2582-3930                                                                                                                                               
 

© 2025, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM42824                                 |        Page 1 

Smart Land Registration with Blockchain Technology 
 

#1Dr. G Lakshmi Narayana, Associate Professor, 
#2J. Gowtham, B. Tech Student, #3G. Anand, B. Tech Student, 

#4D. Jagadeesh, B. Tech Student, #5G. Ayyappa, B. Tech Student, 
#1-5Department of Computer Science and Engineering, 

KKR AND KSR INSTITUTE OF TECHNOLOGY AND SCIENCES(AUTONOMOUS), GUNTUR 

 

ABSTRACT: Land is a crucial resource for economic and social development, yet traditional land registration systems suffer from 

inefficiencies, fraud, and disputes. The Smart Land Governance System integrates blockchain and Geographic Information Systems 

(GIS) to create a secure, transparent, and decentralized platform for land registration and ownership verification. Blockchain ensures 

immutability and security of land records, while GIS provides accurate land mapping and real-time navigation. By implementing 

smart contracts, the system automates property transfers, reducing bureaucratic delays and minimizing fraud. This paper explores the 

methodology, implementation, and societal benefits of the proposed system, highlighting its potential to revolutionize land 

governance by enhancing efficiency, security, and accessibility. 
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I. INTRODUCTION 

Land registration is a critical aspect of governance, ensuring 

legal ownership, economic development, and the protection of 

property rights. However, traditional land management 

systems, which rely heavily on paper records and centralized 

digital databases, often fail to meet the demands of modern 

society. These outdated systems are prone to fraud, 

inefficiency, and manipulation, leading to numerous disputes 

over land ownership. The manual nature of these processes 

also contributes to delays in transactions, bureaucratic red 

tape, and high operational costs. Furthermore, in many 

regions, a lack of technological advancements in land 

mapping has led to inaccuracies in defining property 

boundaries, causing conflicts and legal battles. 

Blockchain and Geographic Information Systems (GIS) 

provide a transformative solution to these challenges by 

creating a decentralized, transparent, and immutable record-

keeping mechanism for land governance. Blockchain ensures 

that all transactions related to land ownership are permanently 

recorded and tamper-proof, eliminating the risks associated 

with fraudulent modifications. GIS enhances this system by 

enabling precise digital mapping of land plots, offering real-

time navigation, and providing verifiable geospatial data. By 

integrating these technologies, land governance can become 

more efficient, transparent, and secure, reducing the risks of 

fraud and disputes.  

Another significant advancement in this system is the 

implementation of smart contracts, which facilitate automated 

property transfers without the need for intermediaries. These 

self-executing contracts follow predefined conditions, 

ensuring that ownership transactions are legally binding and 

securely recorded. This reduces the time and cost associated 

with traditional land transfers while minimizing human errors 

and corruption. Additionally, decentralizing land ownership 

records provides better accessibility for stakeholders, 

including landowners, government agencies, financial 

institutions, and legal entities. 

The Smart Land Governance System proposed in this study 

aims to bridge the existing gaps in land registration by 

utilizing blockchain for security, GIS for precision, and smart 

contracts for automation. This paper explores how this 

integrated system can revolutionize land administration, 

ensuring that property rights are protected, transactions are 

efficient, and land-related disputes are minimized. The 

following sections will provide a detailed analysis of the 

challenges in traditional land governance, the research gaps in 

existing solutions, and the methodology used to develop a 

secure and transparent land registration system using 

blockchain and GIS. 

1.1 Issues with Traditional Land Registration 

Land registration is a fundamental aspect of property rights 

and economic development. However, traditional land 

governance systems rely on paper-based or centralized digital 

records that are prone to fraud, inefficiencies, and 

mismanagement. Many landowners face difficulties in proving 

ownership due to incomplete or missing records. Additionally, 

bureaucratic delays and high administrative costs make 

property transfers a lengthy and expensive process. Corruption 

and unauthorized modifications to land records further 

contribute to ownership disputes, leading to prolonged legal 

battles and economic setbacks. 
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Furthermore, inaccuracies in land mapping often cause 

boundary conflicts. Conventional surveying methods do not 

always provide precise geographical data, leading to 

misinterpretations of property limits. These issues make it 

difficult for landowners, government agencies, and businesses 

to access reliable land information, resulting in confusion. 

1.2 The Role of Blockchain and GIS in Land Governance 

Blockchain technology provides a decentralized and tamper-

proof method of storing land records, ensuring security, 

transparency, and immutability. Unlike traditional databases, 

blockchain prevents unauthorized changes, reducing the risks 

of fraud and corruption. Every land transaction recorded on 

the blockchain is permanent and verifiable, giving 

stakeholders full confidence in the authenticity of ownership 

records. 

Geographic Information Systems (GIS) complement 

blockchain by providing accurate digital mapping of land 

parcels. GIS enhances property registration by offering real-

time visualization of land boundaries, preventing disputes 

caused by inaccurate demarcations. By integrating blockchain 

and GIS, land records become both legally and geographically 

verifiable, reducing conflicts and improving trust in land 

administration systems. 

Smart contracts further enhance land governance by 

automating property transfers. These self-executing contracts 

eliminate the need for intermediaries, significantly reducing 

transaction time and cost. Once predefined conditions are met, 

ownership changes are processed instantly, making land 

transactions more efficient and secure. 

1.3 Impact on Economic Growth and Legal Security 

Implementing a blockchain and GIS-based land governance 

system has profound implications for economic development 

and legal security. By reducing fraud and enhancing 

transparency, governments can attract more investments in the 

real estate sector. A reliable land registration system increases 

confidence among investors, property developers, and 

financial institutions, leading to a more vibrant property 

market. 

Additionally, secure and verifiable land records help 

landowners access financial services, such as loans and 

mortgages, as banks can trust the authenticity of property 

ownership. This economic empowerment fosters growth in 

both urban and rural areas, contributing to overall national 

development. 

From a legal perspective, blockchain-enabled land registration 

ensures compliance with property laws and regulations. With 

immutable records, disputes can be resolved faster, reducing 

the burden on judicial systems. Government agencies can also 

monitor land transactions more effectively, preventing illegal 

land grabs and unauthorized developments. 

The Smart Land Governance System, therefore, provides a 

comprehensive solution to the longstanding challenges in land 

registration. By leveraging blockchain’s security and GIS’s 

accuracy, this system revolutionizes land governance, creating 

a transparent, efficient, and fraud-resistant framework for 

property management. 

1.1. PROBLEM STATEMENTS 

• 2.1 Fraud and Ownership Disputes 

Traditional land registration systems rely on paper-based 

records that are susceptible to forgery, leading to fraudulent 

ownership claims. The lack of a secure, verifiable system for 

land transactions creates opportunities for corruption and 

unauthorized alterations. 

• 2.2 Inaccurate Land Mapping 

Many land disputes arise due to imprecise boundary 

definitions and inconsistencies in land surveying. Without an 

integrated GIS system, land records often fail to reflect the 

actual geographical locations of properties. 

• 2.3 Inefficiencies in Transactions 

Land transactions involve multiple intermediaries, including 

government agencies, legal authorities, and real estate 

professionals, resulting in lengthy and costly processes. 

Bureaucratic delays discourage timely property transfers and 

development initiatives. 

•   

1.2.  RESEARCH GAPS 

Existing research has explored blockchain applications in 

various sectors, but studies on its integration with GIS for land 

governance remain limited. The key research gaps include: 

• The scalability of blockchain-based land registration 

systems in large-scale implementations. 

• The legal and regulatory challenges of blockchain 

adoption in land transactions. 

• The effectiveness of smart contracts in automating 

and enforcing land-related agreements. 

• User adoption barriers and the integration of 

decentralized platforms with existing land governance 

infrastructures. 

http://www.ijsrem.com/
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This study aims to address these gaps by developing a 

comprehensive framework for a blockchain and GIS-powered 

land registration system. 

 

II. LITERATURE REVIEW 

Mateusz Dolata The document explores challenges 

freelancers face with Generative AI, emphasizing 

unpredictable outputs, client expectations, and the need for 

specialized software engineering approaches. 

Ismail Sahnoun, Emna Ammar Elhadjamor The paper 

presents a hybrid recommendation system for freelancing 

platforms, enhancing project matching with personalized, 

accurate suggestions using advanced machine learning 

techniques. 

Amrutha.BK3, Dr. B. Gomathy The paper examines the 

integration of blockchain and AI, showcasing their combined 

potential to enhance security, transparency, and efficiency in 

various industries. It highlights applications like AIpowered 

smart contracts and decentralized systems while addressing 

challenges like privacy and energy consumption. 

Lisa Gussek Alex Grabbe This study analyzes challenges in 

IT freelancing on digital platforms, developing a model to 

highlight key themes and interrelationships throughout the 

freelancing process. 

TAEHYUN HA,et.al  The study developed AI algorithms to 

predict job candidates while addressing biases related 

sensitive factors. Safeguards were implemented to detect and 

correct biases, ensuring fairer HRM outcomes. 

Sebastien Delecraz,et.al The study proposed a patent-based 

approach to forecast jobs by correlating patents with job 

descriptions. Future research can enhance accuracy by using 

diverse data sources and real-time patent information. 

JINHO LIM,et.al Freelancing offers higher earnings and 

self-employment opportunities compared to traditional jobs. 

Building a strong online reputation is essential, and regularly 

checking your public presence helps assess it. 

Bhupinder Kaur,et.al  Career View leverages blockchain to 

improve IT freelancer matching, reputation, and client 

evaluation. Future research will focus on verifying and testing 

the system's performance. 

Varun Gupta, et.al The systematic mapping study resulted in 

identifying the valuable information about the research trends 

in employing the freelancing team for undertaking the 

software development activities. The valuable information is 

concluded by structuring it separately for each research 

question 

Irawan Afrianto The freelance marketplace prototype 

successfully operates on a public blockchain with smart 

contracts, ensuring trusted, autonomous, fast, and cost-

effective transactions. Future development will focus on 

improving the system for real-world blockchain deployment. 
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S.No Year Author’s Article Title Key Findings 

1 2023 

Ras Dwivedi, Sumit 

Patel, Prof. Sandeep 

Shukla, 

Blockchain-Based Transferable 

Digital Rights of Land 

• Discusses the tokenization of development 

rights using blockchain, addressing challenges in record 

keeping, land verification, and stakeholder 

identification. 

2 2023 

Md. Samir Shahariar, 

Pranta Banik, Md. 

Ahsan Habib 

A Secure Land Record Management 

System using Blockchain Technology 

• Presents a blockchain-based system that 

digitalizes land records, ensures privacy, preserves 

integrity, and facilitates secure land transactions. 

3 2023 

Ras Dwivedi, Sumit 

Patel, Prof. Sandeep 

Shukla 

Blockchain-Based Transferable 

Digital Rights of Land 

• Explores the tokenization of development 

rights using blockchain, addressing challenges in record 

keeping, land verification, and stakeholder 

identification. 

4 2023 

Md. Samir Shahariar, 

Pranta Banik, Md. 

Ahsan Habib 

A Secure Land Record Management 

System using Blockchain Technology 

• Proposes a blockchain-based land record 

management system that digitalizes paper based 

records, ensures privacy, preserves integrity, and 

facilitates secure land transactions. 

5 2022 
Shahariar,PrantaBanik, 

 Md.Ahsan Habib 

Secure Land Record Management 

System using Blockchain Technology 

• paper-based records, ensures privacy, preserves 

facilitates 

6 2022 YANJUN ZUO 
Abubakar-SadiqShehu, Antonio Pinto, 

Manuel E. Correia 

• Proposes a framework using self-sovereign 

identity and smart contracts for secure real estate 

transactions, aiming to reduce fraud and enhance trust in 

digital marketplaces. 

7 2022 

Abubakar-Sadiq 

Shehu, Antonio Pinto, 

Manuel E. Correia 

A Decentralised Real Estate Transfer 

Verification Based on Self-Sovereign 

Identity and Smart Contracts 

• Introduces a framework using self-sovereign 

identity and smart contracts for secure real estate 

transactions, aiming to reduce fraud and enhance trust in 

digital marketplaces. 

8 2020 
Krishnapriya S, 

Greeshma Sarath 

Securing Land Registration using 

Blockchain 

• Proposes a secure land registry using 

blockchain, addressing vulnerabilities in current systems 

and enhancing security through SHA256 hashing and 

Proof of Work algorithms. 

9 2020 Oleksii Konashevych 

Constraints and Benefits of the 

Blockchain Use for Real Estate and 

Property Rights 

• Analyzes the potential and limitations of 

blockchain in real estate, highlighting benefits like 

transparency and security, and constraints such as 

scalability and legal compliance.  

10 2020 Manuel E. Correia 

A Decentralised Real Estate Transfer 

Verification Based on Self-Sovereign 

Identity and Smart Contracts 

• self-sovereign identity and smart contracts for 

secure real estate transactions, aiming to reduce fraud 

and enhance trust in digital marketplaces. 
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III. METHODOLOGY 

3.1. OBJECTIVES 

The primary objectives of the Smart Land Governance System 

using Blockchain are: 

• To enhance security and transparency: Implement 

blockchain to create a tamper-proof, decentralized ledger for 

land registration, ensuring data integrity and reducing 

fraudulent activities. 

• To improve accuracy in land mapping: Utilize GIS 

to provide precise geospatial data, ensuring reliable land 

boundary demarcation and reducing disputes. 

• To automate land transactions: Deploy smart 

contracts to facilitate seamless, automated property transfers 

without the need for intermediaries, minimizing transaction 

time and costs. 

• To ensure accessibility and efficiency: Develop a 

user-friendly web and mobile interface, allowing landowners, 

government bodies, and legal authorities to access and manage 

land records effortlessly. 

• To establish a scalable and adaptable framework: 

Design a flexible system that can integrate with existing land 

governance infrastructures and support future technological 

advancements. 

 

3.2. USED METHODOLOGY 

The methodology for implementing the Smart Land 

Governance System involves several phases: 

• Blockchain Implementation: A decentralized ledger 

will be developed to securely store and manage land 

ownership records. The system will use consensus 

mechanisms to validate transactions and ensure immutability. 

• GIS Integration: Geospatial data will be collected 

and incorporated into a digital mapping system, allowing 

precise visualization of land parcels and enabling real-time 

tracking of ownership changes. 

• Smart Contract Deployment: Self-executing 

contracts will be implemented to automate land transactions, 

ensuring that transfers occur only when predefined conditions 

are met, reducing fraud and enhancing efficiency. 

• System Architecture Development: A multi-layered 

architecture will be designed, consisting of a blockchain 

backend, GIS-powered mapping tools, and an intuitive user 

interface for seamless interaction. 

• Testing and Validation: The system will undergo 

rigorous testing, including security assessments, performance 

evaluations, and user acceptance testing, to ensure reliability 

and effectiveness before full-scale deployment. 

 

 

IV. RESULT AND DISCUSSION 

The 4.1 System Implementation and Performance 

The Smart Land Governance System was implemented using 

blockchain for secure data storage, GIS for accurate land 

mapping, and smart contracts for automated transactions. The 

system successfully recorded and verified land ownership 

changes with full transparency and security. 

4.2 Security and Fraud Prevention 

By leveraging blockchain’s immutability, unauthorized 

alterations to land records were eliminated. The consensus 

mechanism ensured only verified transactions were added to 

the ledger, significantly reducing fraud risks. 

4.3 Efficiency in Land Transactions 

Smart contracts streamlined the transfer process, reducing 

transaction time from weeks to minutes. Automated 

verification and approval mechanisms enhanced system 

efficiency, eliminating bureaucratic delays. 

4.4 User Experience and Adoption Challenges 

The system’s user-friendly interface improved accessibility for 

landowners, legal authorities, and government bodies. 

However, challenges such as regulatory acceptance, digital 

literacy, and integration with existing infrastructures were 

identified, requiring further research and policy adaptations. 

 

                  
  Fig. 3 Sequence Diagram 
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V. CONCLUSION 

The implementation of blockchain and GIS in land 

governance offers a groundbreaking solution to the 

inefficiencies and risks associated with traditional land 

registration systems. By leveraging blockchain’s immutability 

and transparency, the Smart Land Governance System ensures 

secure, verifiable, and tamper-proof land records, eliminating 

fraud and unauthorized alterations. The integration of GIS 

enhances the accuracy of land mapping, preventing disputes 

arising from boundary inconsistencies. 

Through the automation of property transfers using smart 

contracts, the system significantly reduces bureaucratic delays, 

lowers transaction costs, and fosters trust among stakeholders. 

Furthermore, the enhanced security and efficiency provided by 

this framework encourage investment in the real estate sector, 

contributing to economic growth and legal stability. 

Despite these advantages, challenges such as regulatory 

adaptation, digital infrastructure requirements, and user 

adoption must be addressed for large-scale implementation. 

Future research should focus on scalability, policy 

frameworks, and public awareness to ensure a seamless 

transition toward decentralized land governance. With 

continued advancements, this system has the potential to 

revolutionize land administration, making property ownership 

more accessible, secure, and transparent for all. 
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