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Abstract— The conventional real estate industry is
plagued by inefficiencies, lack of transparency, and
centralized control. This paper investigates the
transformative potential of Web 3.0 technologies,
particularly blockchain and smart contracts, in
revolutionizing the sector through the creation of a
decentralized real estate platform. We explore the
development of a user-friendly application, facilitating
direct property transactions using cryptocurrency and
smart contracts. We delve into the technical intricacies
of the project, delineating the development environment,
smart contract functionalities, front-end design, and
deployment procedures. Furthermore, we tackle the
challenges inherent in blockchain-based applications,
including security and scalability. This research aims to
contribute to the evolving discourse on Web 3.0's
transformative potential, particularly its capacity to
disrupt established industries like real estate. Through
an analysis of the feasibility and features of a
decentralized real estate platform, we endeavor to offer
valuable insights for researchers and developers
navigating the future landscape of blockchain
technology in reshaping traditional systems.

Keywords— Blockchain Technology, Real Estate,
Smart Contracts, Non-Fungible Tokens (NFTSs),
Ethereum, Decentralization, Interplanetary File System
(IPFS), Escrow Contract

. INTRODUCTION

The real estate industry is confronting a multitude of
challenges, ranging from cumbersome processes to opacity
in transactions and centralized control. These hurdles
underscore the pressing need for innovative solutions to
address systemic inefficiencies. To tackle these issues head-
on, we are directing our efforts towards leveraging the
transformative capabilities of web 3.0 [1] technologies,
particularly  blockchain and smart contracts. These
technologies hold great promise in offering solutions to the
longstanding problems plaguing the industry..

Our initiative aims to develop a decentralized real estate
platform akin to user-friendly platforms like Zillow.
Traditional property transactions are encumbered by
numerous intermediaries, extensive paperwork, and
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bureaucratic hurdles. Our primary objective is to streamline
this process, facilitating direct property transactions that are
not only simpler but also more secure, transparent, and
efficient. Drawing inspiration from resources such as Dapp
University, we are laying the groundwork for creating
decentralized applications (dApps) utilizing Ethereum and
Solidity.

Blockchain and smart contracts wield significant potential to
revolutionize the real estate sector. By decentralizing
control, eliminating intermediaries, and ensuring immutable
records of property and transactions, blockchain technology
offers a paradigm shift in the way real estate transactions are
conducted. Smart contracts further enhance this potential by
automating various transactional processes, reducing manual
intervention, and mitigating the risk of fraudulent activities.
Our research delves into the intricate technicalities of
constructing a distributed real estate platform, addressing
challenges specific to blockchain applications while
advancing the discourse on the transformative power of
Web 3.0. Through our endeavours, we aim to furnish
valuable insights to researchers and developers exploring
the future landscape of blockchain technology, ultimately
paving the way for a more open, efficient, and decentralized
real estate ecosystem.

1. MOTIVATION AND CONTRIBUTION

The traditional real estate sector is burdened by
inefficiencies and centralized control, necessitating a shift in
paradigm. Our project endeavors to leverage the
transformative potential of blockchain and smart contracts
to confront these challenges head-on. Through the
development of a decentralized real estate platform, our aim
is to streamline real estate transactions, enhance
transparency, and mitigate security risks. This research
serves as a valuable exploration into the feasibility and
efficacy of blockchain technology in reshaping entrenched
systems like real estate. Ultimately, our objective is to pave
the way for a more open, efficient, and decentralized real
estate ecosystem..

Real estate transactions are marred by inefficiencies,
exorbitant costs, and opacity, fostering complexity and
susceptibility to fraud. Urgent innovation is required in the
field to bolster security, accessibility, and efficiency. Real
Estate Tokenization seeks to digitize real estate assets as
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blockchain-based tokens, enabling fractional ownership and
enhanced liquidity. Secure Transactions focus on leveraging
cryptographic techniques to safeguard the confidentiality,
integrity, and authenticity of real estate assets on the
blockchain. Decentralized ownership registries aim to
maintain immutable ownership records on a decentralized
ledger, reducing reliance on centralized authorities.
Automated Escrow seeks to streamline the escrow process
using smart contracts, facilitating secure and transparent
handling of funds during real estate transactions..

The real estate industry is ripe for disruption due to its
entrenched inefficiencies and opaque practices. Our project
aims to revolutionize the sector by harnessing the power of
blockchain technology and smart contracts. Through the
creation of a decentralized real estate platform, we seek to
streamline transactions, enhance transparency, and mitigate
security risks. This research serves as a critical examination
of how blockchain can transform traditional systems like
real estate. Ultimately, our goal is to foster a more
accessible, efficient, and decentralized real estate
ecosystem, paving the way for innovation and progress in
the industry.

I1l.  RELATED WORK

Blockchain technology has received considerable attention
in recent years due to its potential to revolutionize various
industries, including real estate. Several researches and
practical implementations have explored the application of
blockchain in various areas of the real estate industry. A
Real Estate Tokenization One prominent area of research is
real estate tokenization, which involves representing real
estate ownership as digital tokens on the blockchain. A
study by Mougayar (2018)[1] describes how tokenization
can facilitate fractional ownership, allowing greater liquidity
and accessibility for investors. Projects such as Propy and
RealT have demonstrated the feasibility of real estate
tokenization, allowing investors to purchase portions of real
estate with cryptocurrencies. Smart contracts for real estate
transactions Smart contracts have emerged as an effective
tool to automate various aspects of real estate transactions.
Bohme et al. (2019)[2] explores the potential of smart
contracts to streamline asset transfer processes, automate
foreclosure actions and enforce contractual agreements
without the use of intermediaries.

Platforms such as Ubiquity and Shelter Zoom have
developed smart contract solutions for real estate that
promise greater efficiency and transparency. Decentralized
Property Registries Traditional property registries are often
centralized and prone to errors or falsification. Blockchain-
based solutions offer the possibility of creating
decentralized real estate, where ownership information is
stored immutably in a decentralized ledger. A study by De
Filippi and Wright (2018)[3] discusses the concept of
decentralized land registries and their potential to increase
transparency and reduce fraud. Projects such as Bitland[4]
and Chroma Way have initiated efforts to digitize real estate
and create decentralized real estate registries in various
regions. Challenges and Limitations Despite the promising
applications of blockchain in the real estate sector, there are
still  some challenges and limitations. Scalability,
interoperability, regulatory compliance and privacy
concerns are major barriers to widespread adoption. The
research of Swan (2015)[5] highlights the need for further
research and collaboration to address these challenges and
unleash the full potential of blockchain technology in the
real estate industry.

IV. PROPOSED SYSTEM

The architecture of the blockchain-based real estate
website comprises several interconnected components
designed to facilitate property listing, sale, and ownership
transfer securely and transparently. The system primarily
consists of three main layers: the frontend user interface
developed with React.js, the backend smart contracts written
in Solidity and deployed on the Ethereum blockchain, and
the interaction layer facilitated by the Ethers.js library.

A. Frontend User Interface (React.js)

The front-end layer acts as a user-specific interface,
providing users with a seamless experience with the
platform. A popular JavaScript library for creating user
interfaces developed using the React.js[7] interface. It allows
usersto  browse listed properties, initiate purchase
transactions and monitor the progress of ongoing
transactions.

Key Features of the frontend Interface Include:

1) Property Listing Users can view
detailedinformation about available properties, including
images,descriptions and prices.

2) Starting a transaction: Buyers can start apurchase
transaction by selecting the item of interest and submitting
thenecessary transaction information.

3) Transaction Tracking: Users can track the status
ofongoing transactions, includingseller, inspector and lender
approval processes.

B. Smart Contracts (Solidity)

The core logic of the system is implemented by smart
contracts written in the Solidity[8] programming language
specifically designed for the development of Ethereum smart
contracts.

NFT Contract: This contract is responsible for creating
and managing Fts[10] that represent individual properties
listed on the platform. Each property is uniquely identified
with its corresponding NFT, which stores metadata including
asset information, images and documents. to Interplanetary
File System (IPFS)[11]. The contract follows theERC721
standard, ensuring compatibility with  and wallets.

Escrow Agreement: An Escrow Agreement[12] acts as a
intermediary to facilitate secure transactions between buyers
and sellers. When a property is listed for sale, ownership of
the corresponding NFT initially belongs to the seller. At the
start of a purchase transaction, ownership of the NFT is
transferred to an escrow agreement, which holds it until the
transaction is completed. An escrow agreement coordinates
the transfer of funds from the buyer and lender to the seller,
provided all parties have agreed and verification procedures
have been completed.

Interaction Layer (Ethers.js):

The Interaction Layer acts as a bridge betweenfront-end and
back-end smart contracts, enabling seamless communication
and interaction with theEthereum blockchain. Ethers.js, a
JavaScript library forinteracting with Ethereum nodes and
smart contracts,is used to facilitate transaction signing,
contractimplementation, and transaction tracking.

Key functionalities of the interaction layer include:
Transaction signing : Ethers.js enables users to securely

sign and broadcast transactions, such as purchasing a
property or approving a transaction proposal.

1) Contract communication: The library provides APIs
to communicate with implemented smart contracts,
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allowing users to call contract methods, retrieve
data, and listen to contract events.

2) Blockchain Interaction:  Ethers.js facilitates
integration with the Ethereum blockchain, enabling
real-time updates and notifications on transaction
status and contract events.

The system architecture leverages a combination of
frontend, backend, and interaction components to create a
decentralized real estate platform powered by blockchain
technology. By utilizing NFTs and smart contracts, the
platform enables transparent, secure, and efficient
transactions while providing a user-friendly interface for
seamless interaction. Notably, tools like Eraser.io were
instrumental in visualizing and designing this architecture.

Architecture Diagram:
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Fig. 1 Architecture

V. ALGORITHM DESIGN
1. Setting up the project:
o Install Node.js and its package manager npm.

e Install the required dependencies using npm
install

2. Creating the smart contract:

e Use the Solidity programming language to
write the smart contract for the real estate NFT.

e The smart contract will include properties like
the property address, purchase price, number of
bedrooms and bathrooms, and a link to the
image hosted on IPFS.

e Use the Open Zeppelin library to simplify the
NFT creation process.

3. Building the front-end website:

e Use React.js to build the user interface of the

website.

. The website will allow users to browse
properties, view details, and initiate the
purchase process.

. Connect the website to the smart contract

using the ethers.js library.

4. Implementing the purchase process:

e When a user clicks the "buy" button, the website
will trigger a transaction on the blockchain to
purchase the NFT.

e The transaction will
including:

involve multiple steps,

e Depositing earnest money into an escrow contract.

e  Getting approval from other parties involved in the
transaction (e.g., lender, inspector).

e Finalizing the sale and transferring the ownership
of the NFT to the buyer.

VI. IMPLEMENTATION AND RESULTS

Implementing a blockchain-based real estate website
involves several technical components and processes,
including creation of NFTs, development of smart contracts,
integration of back-end functions, and implementation of
user interfaces. This section provides a detailed overview of
the main implementation aspects of the project..

Creating NFTs with Solidity and IPFS

The process of creating NFTs for representing individual
properties on the platform begins with the development of a
Solidity smart contract following the ERC721 standard. This
contract defines the structure and functionality of the NFTs,
including methods for minting new tokens, transferring
ownership, and accessing token metadata.

To store metadata associated with each NFT, such as
property details, images, and documents, the platform
leverages the Interplanetary File System (IPFS). When a new
property is listed on the platform, its metadata is uploaded to
IPFS, and the resulting IPFS hash is stored within the NFT
contract. This decentralized approach ensures the
immutability and availability of property information while
minimizing storage costs on the blockchain.

Development of Smart Contracts using Solidity and
OpenZeppelin

The core logic of the platform is implemented with smart
contracts written in the Solidity programming language
specifically designed for Ethereum smart contracts. To
accelerate development and ensure security best practices,
the project uses the OpenZeppel[13] library, which provides-
verified, reusable smart contract components..

The main smart contracts developed for the platform
include :

NFT Contract:

This contract extends the ERC721 standard and
implements additional functionalities such as metadata
storage and IPFS integration. OpenZeppelin's ERC721
implementation serves as a foundation, with custom
modifications to support IPFS metadata retrieval and
ownership transfer mechanisms.

Escrow Contract:

This contract extends the ERC721 standard and
implements additional functionalities such as metadata
storage and IPFS integration. OpenZeppelin's ERC721
implementation serves as a foundation, with custom
modifications to support IPFS metadata retrieval and
ownership transfer mechanisms.
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Backend Integration with Ethers.js

The backend functionalities of the platform are integrated
with the Ethereum blockchain using Ethers.js, a JavaScript
library for interacting with Ethereum nodes and smart

Key backend functionalities implemented with Ethers.js
include:

Transaction Management:

Ethers.js facilitates transaction signing and broadcasting,
enabling users to initiate property purchases, approve
transaction proposals, and interact with smart contracts
securely.

Contract Interaction:

The library provides APIs to interact with the implemented
smart contract, allowing backend services to call contract
methods, retrieve permission metadata, and monitor contract
events in real time.

Frontend User Interface with React.js

React.js User Interface The user interface of the platform
is developed usingReact.js, a popular JavaScript library for
building dynamic web applications. The user interface

Homes For You

. ‘& PropTrade

contracts. Ethers.js provides a convenient API for sending
transactions, deploying contracts, and querying blockchain
data, enabling seamless integration with the frontend user
interface.

provides an intuitive and responsive experience that allows
users to browse listed features, fire. events, and monitor
status of event.

Key frontend functionalities implemented with React.js
include:
Property Listing:

Users can browse available properties, view detailed
information, and filter listings based on various criteria such
as location, price, and property type.

Transaction Initiation:

Buyers can initiate property purchase transactions by
selecting a property, providing necessary transaction details,
and submitting the transaction for approval.

Transaction Monitoring:

Users can track the progress of ongoing transactions,
including approval status, payment settlements, and
ownership transfers, with real-time updates and notification

Fig. 2 Landing Page
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TABLE NO. 1: GAS FEE
FUNCTION NAME GAS FEE

Buy 0.00004544 ETH

Approve & Lend 0.00006967 ETH

Approve Inspection 0.00008069 ETH

Sell 0.00004507ETH
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Fig. 4 Plot

As Figure 4 illustrates, this graph depicts the distribution
of Ethereum transaction volume over a specified time
period. The data for this visualization was derived from
Table 1, which details gas fees for various functionalities on
the Ethereum network. To enhance readability and visual
appeal, the graph was created using Co-pilot, a tool that
facilitates data visualization.

MetaMask[14] stands out as one of the foremost
decentralized cryptocurrency wallets recognized for its
accessibility and functionality across both desktop and
mobile platforms. Users can seamlessly engage in
purchasing, sending, and receiving cryptocurrencies through
the MetaMask wallet. Furthermore, it facilitates the storage,
transfer, and management of NFTs alongside
cryptocurrencies. Transactions conducted via MetaMask are
not subjected to fixed prices; instead, they incur processing
fees termed "Gas Fees." MetaMask assists users in accurately
determining and deducting the requisite gas fee for their
transactions.

As Figure 2 shows, the landing page of our proposed
blockchain trading website, PropTrade, utilizes a clear and
concise user interface. The tagline "Search it. Explore it.
Buy it." prominently positions the platform's core
functionalities: facilitating property discovery, exploration,
and acquisition.

Fig 3. Purchase Confirmation Screen describes the figure
and clarifies that it depicts a specific stage within the
PropTrade website. Briefly describe the key elements of the
user interface, such as the property details, confirmation

button, and gas fee information.

Any user activities such as selling, buying, lending, or
inspecting on the platform necessitate payment of gas fees,
which are then deducted from the MetaMask wallet balance.
The application's functionality was evaluated through
testing, with response times documented in Table 2.

TABLE NO. 2: RESPONSE TIME OF TRANSACTIONS

Functions Block Block Latency
mining mined
started at (unix epoch
(unix epoch time)
time)
Lend 1707148057 | 1707148080 <30
second
Approve 1707148103 | 1707148125 <30
Inspection seconds
TABLE NO. 3: Approve Sale
Gas Gas Base fee | Priority Total
Limit Used (GWEI) | fee
(Units) (Units) (GWEI)
44012 | 4401 |008289 | 15 0.000069
2243 67ETH
TABLE NO. 4 Finalize Sale
Gas Gas Base fee | Priorit Total
Limit Used (GWEI) y fee
(Units) (Units) (GWEI
)
99549 94040 0.0425969 | 1.5 0.00004
98 507ET
H

Table 3 and 4 illustrates the components involved,
including gas used, gas limit, base fee, priority fee, total gas
cost[15].

Gas Limit (Units): The maximum gas allotted for a
specific blockchain network transaction or operation. It is
intended to stop resource-intensive processes from depleting
resources or creating endless loops. When starting a
transaction, the gas limit is usually stated and expressed in
units of gas.

Gas Used (Units): The precise quantity of gas used on
the blockchain network to carry out a transaction. It stands
for the amount of computing labor needed to successfully
finish the transaction. The amount of gas utilized is
expressed in units of gas and can change based on the
transaction's complexity and resource needs.
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Base Fee (GWEI): The starting price for using the
Ethereum blockchain network to conduct a transaction. It is
expressed in ether (ETH) denominations called Gwei.lt
indicates the price for each unit of gas consumed in the
exchange. The base charge, which is influenced by network
factors like congestion and demand, adds to the total cost of
the transaction.

Priority Fee (GWEI): Users can choose to add an
optional extra charge to their transaction in order to provide
it priority processing by Ethereum blockchain network
miners. The priority fee, which is also stated in Gwei, gives
miners an additional reason to include the transaction to the
next block. A user's priority fee can be changed to speed up
transaction confirmation when network traffic is heavy.

VII.

This  blockchain-based property trading platform,
facilitated by cryptocurrency, revolutionizes real estate
transactions. The integration of smart contracts ensures trust
and transparency, reducing the need for intermediaries.
Transactions are executed swiftly and cost-effectively,
transcending geographical limitations. However, scalability
and regulatory compliance remain critical concerns. As the
technology evolves, opportunities for fractional ownership
and property tokenization emerge, promising further
innovation. This project lays a robust foundation for a more
accessible and secure global real estate market, heralding a
transformative era in property trade. With continued
refinement and collaboration, the potential for positive
industry-wide impact is significant
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