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Abstract: Our project Blockchain based E-commerce application leverages a decentralized ledger technology to enhances trust, 
transparency and security in online transactions. As Traditional E-commerce systems depends on centralized databases for 
storing the data, which are vulnerable to data beaches, fraud and single points of failure. By integrating the Blockchain, our 
proposed system enables immutable record keeping, decentralized identity management, and secure peer-to-peer payments. 
“Smart contracts” automate the order processing, dispute resolution and payment settlements. Which reduces the need for 
intermediaries and lowering operational costs. Our application also ensures enhanced data integrity and verifiability. Which 
improves customer confidence over product authenticity and transaction security. And our application is the best platform for 
both the customers and sellers, where each product is hashed with a unique hash value, which ensures products duplication over 
our platform. 
To implement this project we have used Blockchain Ethereum with Truffleto store E-commercedata and Blockchain cannot store 
images so we are storing products images inside IPFS(interplanetary file storage) server and this server will store image and 
returned hash code of storedimage and by giving that hash code we can retrieve images from IPFS(interplanetary file storage) 
server and this server will store image and returned hash code of storedimage and by giving that hash code we can retrieve 
images from IPFS. 
Overall, our Blockchain based E-commerce application provides a more transparent, efficient and tamper-resistant alternative to 
conventional online market places.  
Keywords: Keywords are important terms related to the project. They help in indexing and searching the paper in databases. 
Examples include Blockchain, E-commerce, Smart Contracts, IPFS, and Django, Escrow, Ethereum  etc. 
 

I.   INTRODCTION 
The rapid growth of E-commerce has transformed the way people buy and sell the goods over a platform, Offering convenience, 
accessibility and global reach. However , traditional E-commerce systems are primarily centralized, which makes them vulnerable  
to several critical issues such as Data breaches, fraud, lack of transparency and dependency on third-party intermediaries. These 
limitations reduces the user trust and increase operational risks. In recent years, Blockchain technology has emerged as a promising 
solution to address these challenges due to its decentralized, secure and transparent nature. 
Our project majorly focuses on developing a Blockchain based E-commerce application platform that leverages Ethereum Smart 
contracts, Django framework and IPFS. Blockchain ensures that all transactions are recorded in an immutable ledger, making it 
nearly impossible to alter or manipulate the data. Smart contracts automate process such as product addition, order placement and 
payment handling ,there by eliminating intermediaries and reducing costs. 
Integrating Blockchain into E-commerce enables secure peer-to-peer transactions, automated smart contract based order processing 
and improved product authenticity verification. This helps build a trustfull ecosystem where both buyers and sellers can interact 
with a greater confidence. As a result, Blockchain based E-commerce applications have the potential to redefine online marketplaces 
by improving security, transparency, trust and operational efficiency.  
Decentralized identity (DID) systems allow users to control and manage their personalinformation using cryptographic keys rather 
than relying on centralized databases. This enhancesprivacy and reduces the risk of identity theft. Similarly, product data such as 
certifications,manufacturing details, and quality checks can be stored on the blockchain, enabling customers toverify authenticity 
instantly. 
Overall, blockchain e-commerce redefines traditional digital commerce by replacing trust incentral authorities with trust in 
cryptographic protocols, distributed networks, and automated smartcontracts. It creates a more secure, transparent, and democratic 
ecosystem that benefits developers,sellers, and customers. 
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II.   LITERATURE SURVEY 
1) “Blockchain in E-Commerce: Enhancing Trust and Transparency” by R. Mehta and J. Banerjee (2025): This study investigates 

how blockchain technology can transform traditional e-commerce systemsby reducing fraud, improving transparency, and 
strengthening consumer trust. The authorshighlight that decentralized ledger mechanisms allow secure, tamper-proof storage 
oftransactional data, removing the dependence on centralized authorities.Their work emphasizesthe importance of blockchain in 
preventing unauthorized modifications, enhancing datareliability, and accelerating trust-based automation in modern online 
marketplaces. 

Key findings:  
 Blockchain prevents data tampering through its immutable ledger structure. 
 Decentralized verification reduces fraud and eliminates single points of failure. 
 Smart contracts automate order processing, payments, and dispute handling. 
 Consumers gain more trust due to transparent product and transaction tracking. 
 Current limitations include slow transaction speed and high computation cost. 
2) “Comparative Study of Centralized vs. Decentralized Online Market Systems”by P. R. Singh and R. Patil (2024):  
The research evaluates system reliability, transparency, and performance between centralized anddecentralized e-commerce 
platforms. Decentralized systems provide stronger security and trustby distributing data across nodes, but they require more 
complex infrastructure and experienceslower transaction processing compared to centralized systems. 
Key Findings:  
 Decentralized systems enhance transparency and data control. 
 Centralized systems perform faster and are easier to maintain. 
 Reduces single points of failure, improving reliability. 
 Decentralized infrastructure is complex and costly. 
 Centralized platforms are more efficient for large-scale operations. 
 
3) “A Review of Decentralized Marketplaces and Blockchain Applications” by F. Lopez and M. Andersen (2023) 
This review highlights key applications of blockchain in decentralized marketplaces, such asauctions, digital asset trading, and seller 
reputation systems. The authors note that decentralizationimproves fairness and transparency but faces challenges like limited 
scalability, regulatoryambiguity, and usability issues.The study surveys different blockchain-based marketplace models and 
evaluates theireffectiveness in improving trust and fairness. Blockchain eliminates central authority control andprovides transparent 
verification of transactions. However, regulatory uncertainties, scalabilitylimits, and usability problems hinder adoption. 
Key Findings 
 Identifies blockchain applications in auctions, digital goods, and reputation systems. 
 Enhances fairness and transparency by eliminating central authority. 
 Improves trust and verification across marketplaces. 
 Regulatory ambiguity limits widespread adoption. 
 Scalability and usability challenges remain significant. 
 
4) “Blockchain for Secure Customer Reviews and Reputation Systems” by H. Gupta andY. Lee (2023) 
This study investigates how blockchain can secure customer reviews and seller reputation scoresin e-commerce platforms. 
Immutable records prevent manipulation, ensuring trustworthyfeedback for buyers and accurate reputation metrics for sellers.The 
authors explain how blockchain creates a tamper-proof record for reviews and ratings,reducing fake reviews and increasing 
customer confidence. Challenges include increased storagerequirements and the need for efficient consensus mechanisms to 
maintain performance. 
Key Findings 
 Immutable blockchain records prevent fake reviews. 
 Enhances trust in customer feedback and seller reputations. 
 Creates transparent and reliable review systems. 
 Storage costs grow with the number of transactions. 
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5) “Blockchain-Enabled Payment Systems for E-Commerce” by S. Kumar and A.Patel (2022) 
This study examines how blockchain technology can streamline payment systems in e-commerceby offering secure, fast, and 
decentralized transaction processing. The authors highlight thatblockchain reduces reliance on banks or payment gateways, lowers 
fraud risk, and ensurestransparency for both buyers and sellers.The research explores the advantages of blockchain-based payment 
systems, including reducedtransaction fees, immutability of transaction records, and enhanced verification processes. It 
alsodiscusses potential challenges such as slower confirmation times compared to centralizedsystems, regulatory uncertainty, and 
the need for user awareness and adoption. 
Key Findings 
 Blockchain enables secure and tamper-proof payment transactions. 
 Reduces dependency on traditional payment gateways. 
 Enhances trust between buyers and sellers through transparent record-keeping. 
 Slower confirmation times may affect large-scale adoption. 
 Regulatory uncertainty and user adoption challenges exist. 
 

III.   EXISTING MODELS 
Most of the current E-commerce platforms operates om the centralized systems, where a single organization manages all the data 
and transactions. Popular platforms like eBay stores user information, product details, images and payment records in their own 
servers. While this approach make management easier and provides faster services, it also creates a strong dependency on the 
platform. Users have to trust that their data is handled secure, which is not always guaranteed. Issues such as data leaks, hacking 
attempts and unauthorized access have raised serious concerns about the safety of centralized systems.  
Another widely used approach in existing systems is the use of third-party payment gateways. In this model, transactions are 
processed through banks or payment services, which act as intermediaries between buyers and sellers. Although this ensures 
regulated transactions, it also introduces delays, additional costs  and complexity especially in international payments. Moreover , 
resolving disputes or processing refunds can take time and often lacks transparency which may effectusers satisfaction over the 
platforms.  
Overall , existing E-commerce models are still face significant challenges. 
 

IV.   PROPOSED SYSTEM OVERVIEW 
The proposed system is a Blockchain-Based E-Commerce Online Application designed to improve the security, transparency, and 
reliability of online shopping platforms. Unlike traditional e-commerce systems that rely on centralized databases, this system 
integrates blockchain technology to securely record important transaction data. The application allows two types of users: Sellers 
and Consumers. Sellers can log in to the system, add new products, and update product quantities, while consumers can browse 
products, search for items, and place orders. The system is developed using the Django framework for backend processing and 
HTML/CSS for the user interface. Blockchain technology is used to store transaction records in a secure and tamper-proof manner, 
ensuring data integrity. This approach increases trust between users and improves the overall reliability of the e-commerce platform. 

 
FIG : Proposed Architecture 
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A. SYSTEM WORKFLOW 
The proposed-commerce operation system workflow is the process of operations of commerce with the stoner to the delivery of the 
products via the blockchain. It has secure authentication tools, decentralized sale transactions, and automated tools through smart 
contracts. The process is flash and efficient and reliable in the entire workflow. The stages are developed in a manner that will 
minimize the interventions made by home, the data integrity and the stoner confidence will be preserved.  
 
1) Registration and Authentication  
 The system workflow begins with the stamp registration and authorization and they provide a safe entry point to the operation. A 
record is made up of druggies giving acceptable information following which they are verified using protected protocols, which 
encompass cryptographic portmanteau verification or transformed credentials. The portmanteau integration is huge factor in 
blockchain based systems where  druggies are appropriate to join their digital holdalls.to support their  individualities without 
disclosing some sensitive  particular facts. This would counteract the process of sequestration and ensure a passage to the platform.  
 
2) Products Listing and Authentication of Seller.  
 Upon the authentication process, the stoner is also permitted to browse the platform and see the products. The system is connected 
to product data in the out- chain storehouse systems to improve faster lading and performance. guests are appropriate to filter and 
search and pierce product descriptions, images and prices in details. The stage will focus on providing a simple and convenient 
stoner interface that has the capacity to alleviate the shopping experience. The named objects are stored in a virtual wain to which a 
stoner can examine the named goods prior to passing to the coming stage.  
 
3)  Making the Order and Smart Contracting.  
 The next thing that follows the product selection is to place an order to a product. At this stage, a smart contract is activated to 
control the sales process. The stoner confirms the purchase and initiates its payment in a blockchain- based system i.e. 
cryptocurrency or digital commemoratives. The smart contract verifies the premise of the transactions of similar nature as evidence 
of payment and vacuity of the products. Once the confirmation is made the blockchain records the sale as it is automatically 
documented and thus transparent and non-malleable.  
 
4) Order payment and record of the orders. 
The payments processing is performed in decentralized mechanisms and third party not interposers. The smart contract and the 
system is streamlined and a successful payment is vindicated and order evidence is generated. The purchaser and dealer receive the 
notification of the sale details. This is automated and will reduce arrests and deficiency in order to reuse the deals. 
 
5) Delivery Management and Tracking of orders. 
The final operation of the working process is order shadowing and delivery operation. The system keeps the order status updated 
and one is able to monitor the progress of his purchase in real time. Blockchain ensures that all changes are recorded and it is rigid. 
Once the product is delivered the process is said to have been complete, and the feedback may be provided in order to estimate the  
druggies. 
 
B. INTERACTION TO BLOCKCHAIN AND SMART CONTRACTS. 
1) Decentralized Architecture and a Distributed Logic: 
The basis of the proposed e-commerce system is blockchain technology that allows offering a decentralized and transparent 
environment in which transactions will be processed. As opposed to traditional centralized systems, blockchain uses a distributed 
ledger design in which all the involved nodes carry an identical copy of a transaction history. This removes the reliance on a central 
body and the chance of manipulation or failure of the system is highly reduced. Every transaction is verified by the consensus 
algorithms and only valid entries are stored. The blockchain data has high immutability leading to improved trust among the users 
since once recorded, the transactions cannot be compromised or deleted. 
 
2) Automation of Smart Contracts. 
Smart contracts are programmable scripts that are used on the blockchain that run automatically and predetermined actions are 
provided when certain causes on the blockchain are fulfilled.  
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These contracts simplify operations through e-commerce like order placement, payment verification and product delivery. An 
example is when the buyer has finished making a payment the smart contract is able to automatically validate the transaction and 
inform the seller to start shipping. With this automation, the human intervention will be less, delays during operations will be 
minimized and the possibility of human errors will be eliminated. Also, smart contracts are fair and transparent since the rules are 
pre-specified and open to the members. 
 
3) Application Layer Interaction: 
Web3 frameworks are used to bridge the gap between the modern web technologies and blockchain, allowing the user interface and 
the blockchain network to communicate with each other. Digital wallets enable people to engage with the system without the need 
to provide sensitive credentials that can be attacked by an intruder. This method increases privacy, but does not limit usability. 
Middleware and APIs enable easy connection between the off-chain and the on-chain processes. In general, blockchain and smart 
contract integration make the e-commerce platform secure, efficient, and transparent, enhancing the trust of users and reliability of 
operations within an ecosystem. 
 
C. ON- CHAIN STORAGE AND SECURE DATA MANAGEMENT. 
1) Hybrid Data storehouse On- Chain and off- chain.  
 The scalability and performance of a blockchain- groundede-commerce system bear effective data  operation. Given that 
blockchain  storehouse has its limitations, a  mongrel strategy is  enforced in which  crucial information is stored on- chain whereas 
big ornon-sensitive information is stored off- chain. All information on deals, payment  documentations, and records of smart 
contracts are stored in the blockchain and assure  translucency,  invariability and traceability. The  storehouse of images of products, 
descriptions, and  stoner- related information is done in  out- chain  storehouse, which can be either cloud or distributed  train 
systems. similar segmentation reduces the outflow of storing data in the blockchain, and improves the performance of the system.  
 
2)  Cryptography and Data integrity.  
 Blockchain systems use high  quality cryptographic algorithms to guarantee the safety of the data in addition to its integrity. Each  
sale is translated with hash algorithm giving it a unique identifier that could n't be modified without modifying the whole structure 
of the block. The blocks are connected in a sequence creating a chain that is n't  fluently tampered with. Alsosensitive  stoner data is 
translated to  insure that non-public information is only  penetratedby  sanctioned parties. All these mechanisms  help the system 
against the cyber  pitfalls including the data breaches and unauthorized  variations.  
 
3) Control of Access and sequestration.  
 The element of access control is  pivotal in the process of security of systems. part access will mean that  druggies are n't allowed to  
pierce all the features of a platform depending on their  places. An  illustration of this is that the  directors control the  table of 
products and  guests are only allowed to view and buy products. Authentication,  similaras  portmanteau- grounded verification and 
secure- commemoratives, also  give  further system protection. sequestration preservation  styles are also applied to avoid the 
release of information about a person. The system is  suitableto  give confidentiality, integrity and vacuity of data by integrating  
importantdata  operation practices and security measures. 
 
D. SCALABILITY AND IMPLEMENTATION STRATEGY. 
1) Scalability Limit of Blockchain 
Scalability has been one of the major issues in blockchain-based applications, especially where demand is high like in e-commerce 
platforms. Conventional blockchain networks tend to have constraints on the throughput and latency when making transactions, and 
such constraints may impact user experience. The system should be able to manage the increase in workload without affecting the 
performance as the number of users and transactions rises. These issues need to be tackled to ensure the smooth and reliable 
operation. 
 
2) Designing Advanced Scalability Solutions and Architecture. 
The proposed system employs some of the latest solutions in order to resolve the problem of scalability this includes scaling-down 
to Layer-2 and scaling-out with sidechains and consensus optimization. Layer-2 solutions allow to make transaction off-chain and 
keep the main blockchain secure.  
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Sidechains enable the execution of transactions parallel to each other and alleviate the main network congestions. The system is also 
undertaken in a modular architecture design where various components are autonomous. This model is more flexible and thus it is 
not difficult to upgrade or edit particular modules without altering the whole system. 
 
3) Strategy of Implementation and Optimization of Performance. 
The system implementation is based on the combination of blockchain networks and the modern web development frameworks. 
Established communication with the smart contracts deployed on the blockchain is established using web3 libraries between the 
front end interface and the smart contract. Local blockchain environments are development tools that are used in testing and 
debugging before deployment. There is the use of the performance optimization methods such as caching, load balancing, and 
cloud-based hosting so as to enhance the system responsiveness and availability. These measures are necessary to make sure that the 
platform is capable of operating on a large scale with the ability to provide the smooth user experience. 
 

V.   CHALLENGES 
The creation of an e-commerce platform based on blockchain presents some technical and operational issues that should be 
thoroughly considered to make the systems efficient, secure, and user-friendly. 
1) Designing a Secure Decentralized Platform. 
The development of a complete decentralized system to accomplish transactions of e-commerce involves a solid architecture 
structure evident through powerful cryptographic solutions. To guarantee transparency, immutability and tamper-resistant records of 
transactions, blockchain protocols and consensus mechanism may require careful implementation and are complex and resource-
intensive. 
2) Reliability and Security of Smart Contracts. 
The application of smart contracts to automate processes including payment, validation of orders, refunds, and dispute resolution is 
a challenging task. Such contracts should be free of errors and insecure because any weakness can be translated to either loss of 
money or exploitation of systems. It is important to make sure that there is no error, and malicious attacks must be avoided by 
means of strict testing and auditing. 
3) Limitations Scalability and Performance. 
The blockchain networks tend to experience problems of low throughput, delay and network congestion. The development of a 
system that will support a high level of e-commerce traffic without causing delays and losses is one of the most important issues that 
demand high-level scalability solutions. 
4) Decentralized Identity and Privacy of Data. 
The user authentication of the system and protection of sensitive data is a complex task as it does not rely on centralized storage 
systems. To maintain privacy and compliance, including the development of decentralized identity management solutions is 
complex and based on advanced encryption and data-handling approaches. 
5) User Experience and Interface Design. 
A user-friendly interface design to abstract the blockchain technology intricacy is among the significant challenges. The system 
should be smooth and easy to use to both the customers and the vendors and should remain transparent and functional. 
6) Hybrid Systems Hybrid payment systems will be integrated. 
Enhancing cryptocurrency and conventional payment systems includes the connection of blockchain networks with the banking 
system and the online payment gateways. It is a technical challenge to ensure that interoperability between various platforms is 
smooth in order to load transactions in a secure manner. 
 

VI.   SCOPE 
The suggested Blockchain-Based E-Commerce Application will help to prove the practical value of the blockchain concept in 
improving the security, transparency, and confidence in Internet transactions. The system has a number of functional and 
operational capabilities. 
1) Dynamic Processing of Transactions. 
Every single transaction in the system is logged on to a distributed blockchain registry making it immutable and transparent. This 
will avoid cases of fraud, unauthorized changes, and enable buyers and sellers to check histories of transactions. 
 
 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 14 Issue IV Apr 2026- Available at www.ijraset.com 
    

81 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

2) Smart Contracts automation. 
The system uses smart contracts to handle key functions related to the placement of orders and the validation of payments, the 
commencement of shipping, the management of disputes, and the reimbursement of funds. This minimises human interventions and 
enhances efficiency. 
3) Safe and Distributed User Authentication. 
The platform uses the blockchain-based identity management in which every individual user is given a distinct encrypted identity. 
This will improve security, safeguarding of personal information and guarantee credible interaction amongst users. 
4) Vendor and Product Management System. 
Through the platform, sellers have an opportunity to control products listing, update prices, and manage products inventory. 
Blockchain guarantees the legitimacy of seller data and has a dependable and immutable product catalog. 
5) Open and Unobtrusive System of payment. 
The application is compatible with cryptocurrency and traditional payment gateway. The blockchain has a secure way of recording 
all financial transactions eliminating risks like chargeback fraud and payment manipulation. 
6) End-to-End Order Tracking 
The system offers full visibility of the order lifecycle with each stage of the order like order placement and delivery being recorded 
on the blockchain. This will be accountable and will build customer trust. 
7) Unchangeable Review and Rating Process. 
Feedbacks of the customers are maintained in the blockchain and cannot be manipulated, falsified, and biased by ratings. This will 
provide a clear and equitable product and seller evaluation system. 
8) Target Users and Domain of use. 
The site is targeted at the consumer audience, small-scale vendors, and new online companies. It has been especially useful where 
trust, transparency and fraud prevention are very crucial needs. 
 

VII.   FUTURE ENHANCEMENT 
The specified e-commerce system based on blockchain offers a solid basis of the secure and transparent online transactions, but 
there are multiple aspects that could be improved to make the system more functional and efficient and adopted by the users. 
1) Implementation of High Scalability Solutions. 
Further enhancement can be achieved through the implementation of sophisticated scaling solutions like Layer-2 protocols, 
sharding, and sidechains to make transactions faster and cause less congestion to the network. Such improvements will see the 
system effectively cater to increased users and high volumes of transactions. 
2) Artificial Intelligence to be incorporated to be personalized. 
Artificial Intelligence (AI) represents a digital product that can be integrated to a great extent to improve the user experience 
through personalized product recommendations, predictive demand, and intelligent search. The use of AI-based analytics may assist 
vendors to become more familiar with the ways of customers and make their propositions more efficient. 
3) There is better security with Multi-Factor Authentication. 
More security can be established by adding more authentication protocols, including multi-factor authentication (MFA) and 
biometric authentication. Such measures will have an additional protection against access by unauthorized persons and identity 
theft. 
4) Growth of Payments Ecosystem. 
The platform may be expanded to include a broader payment system that may include several cryptocurrencies, stablecoins, and 
worldwide digital payment platforms. Better integration between blockchain wallets and conventional banking systems will make it 
easier to use and access. 
5) Supply Chain Tracking IoT Integration. 
It can be further developed in the future by means of integration with Internet of Things (IoT) gadgets to provide the opportunity to 
track the products in real time during shipment and delivery. This will enhance the visibility of the chain of supply and will give the 
users proper status update. 
6) The Development of cross platform and mobile applications. 
Creating specific mobile applications and cross-platform compatibility will make it accessible and more engaging to the users. 
Optimized interface over gadgets will enhance satisfaction among users. 
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7) The decentralized Dispute Resolution Mechanism. 
This can be facilitated by the adoption of a decentralized arbitration system to enhance the dispute resolution between buyers and 
sellers. The use of smart contracts to vote or have the third party to verify votes can be used to maintain fair and transparent conflict 
management. 
 

VIII.   CONCLUSION 
As digital commerce continues to grow rapidly, traditional e-commerce systems struggle with issues such as fraud, databreaches, 
counterfeit products, and lack oftrust betweenbuyers and vendors.These challenges highlight the need for secure and transparent 
technological solutions. 
This project introduces a Blockchain-Based E-CommerceApplication designed toaddress these limitations byleveraging 
decentralization, immutability, and smart contractautomation. Through secure user authentication, transparentorder tracking, tamper-
proof transaction logs, and automateddispute handling, the platform enhances trust and efficiencyin online shopping.By eliminating 
intermediaries, reducing fraud, and enablingtransparent vendor– customer relationships, blockchainprovides a transformative 
approach to digital commerce.With future enhancements such as AI integration,decentralized storage, and supply chain tracking, 
thisplatform has the potential to reshape the e-commerceecosystem and deliver secure, scalable, and trustworthyonline shopping 
experiences for all users. 
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