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ABSTRACT

This article investigates the impact of blockchain technology adoption for consumer privacy
protection on an e-commerce supply chain and explores the sales mode selection when adopting
blockchain technology. Stackelberg game models are set up to maximize the supply chain member
profits, and backward induction is used to derive the equilibrium solutions. The results indicate
that supply chain members and consumers can benefit from blockchain technology adoption if the
operating cost is low or the consumer privacy concern cost is high. The supply chain members can
achieve win—win outcomes in the resale mode if the operating cost is sufficiently low, or if the
production cost is low, the commission rate is high and the operating cost is moderate. They can
also achieve win—win outcomes in the market mode when the production cost is low, the
commission rate is low, and the operating cost is moderate, or when the production cost is high
and the operating cost is moderate. An important managerial implication is that the platform can
interfere with the supplier sales mode selection by adjusting the commission rate, thereby
achieving a win—win outcome if the production cost is low or the operating cost is moderate.

LINTRODUCTION banks, payment processors, and third-party
platforms to facilitate transactions. However,
these intermediaries can introduce challenges
like high transaction fees, data privacy
concerns, fraud, and delays in settlement
times,  particularly in  cross-border
transactions. Blockchain-based e-commerce
applications aim to resolve these issues by

offering a decentralized, transparent, and

Blockchain technology, initially developed
as the underlying mechanism for
cryptocurrencies like Bitcoin, has rapidly
gained traction across numerous industries
due to its promise of decentralized and secure
transactions. Its applications have extended
far beyond digital currency and now

encompass a wide variety of sectors, .
secure infrastructure that allows peer-to-peer

including finance, healthcare, logistics, and transactions ~ without the need for

e-commerce. In the context of e-commerce,
blockchain presents significant advantages,
primarily due to its decentralized,
transparent, and  immutable  nature.
Traditional e-commerce systems typically
rely on centralized intermediaries such as

intermediaries. By using distributed ledger
technology (DLT), blockchain records
transactions on a public or private ledger,
making them tamper-proof and visible to all
participants in the network. This increases
trust, as all parties can access the same data,
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reducing the likelihood of fraudulent
disputes.  Furthermore,
blockchain’s integration with smart contracts
enables automation of transactions and

activities or

business logic, allowing for more efficient,
secure, and streamlined operations in the e-
commerce ecosystem. In addition to
improving transaction efficiency, blockchain
can also provide significant benefits in areas
such as supply chain transparency, product
authentication, and loyalty programs. Smart
contracts enable automatic execution of
agreements based on pre-set conditions, such
as releasing payments when goods are
delivered or triggered by inventory updates.
Blockchain can also ensure traceability,
enabling consumers to verify the authenticity
of products and ensuring that they come from
ethical and sustainable sources. As a result,
blockchain-based e-commerce platforms
promise to enhance customer trust, reduce
operational costs, and drive growth in the
online marketplace.

II.LLITERATURE SURVEY

The integration of blockchain technology
into the e-commerce industry has garnered
considerable attention in recent years, with
numerous studies and innovations exploring
its potential and applications. Blockchain’s
core features, including decentralization,
transparency, security, and immutability,
make it an ideal candidate for improving
many aspects of e-commerce.

One of the most widely studied areas is
payment systems in e-commerce. Li et al.
(2019) argue that blockchain can
significantly reduce transaction costs
associated with payment gateways and banks
by eliminating intermediaries. Their study
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blockchain-based
payments are not only faster but also more
secure, as cryptographic methods ensure the
integrity and confidentiality of transactions.
In a similar vein, Patel and Shah (2020)
explored blockchain-based payment systems
that could streamline  international
transactions and eliminate the need for

demonstrates that

currency conversion and costly remittance
fees, which are typically incurred in cross-
border payments.

Blockchain also holds great promise in
enhancing supply chain transparency. Zhou
et al. (2019) examined the potential of
blockchain for tracking goods as they move
through various stages of the supply chain.
By creating a tamper-proof record of
transactions at each step, blockchain can help
ensure that products are sourced ethically and
trace their journey from manufacturer to end
consumer. This feature 1is particularly
important in industries such as food and
pharmaceuticals, where counterfeit products
and fraud are significant concerns.
Additionally, Kumar and Gupta (2021)
proposed using blockchain for product
authentication, which allows customers to
verify the origin and quality of products
before making a purchase. This can greatly
reduce the issue of counterfeit goods in e-
commerce, ensuring that customers receive
genuine and high-quality items.

Another area where blockchain-based e-
commerce platforms show promise is in the
development of loyalty programs. Traditional
loyalty programs often suffer from
fragmentation, where points or rewards can
only be redeemed on specific platforms or
with specific brands. Singh et al. (2020)
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suggested that blockchain can overcome
these limitations by creating universal loyalty
points, allowing users to accumulate and
redeem rewards across multiple platforms
and brands. Blockchain ensures the integrity
and value of these points by recording
transactions on a transparent and immutable
ledger, making the loyalty program more
appealing and trustworthy for consumers.

Wang et al. (2020) examined the role of smart
contracts in automating business transactions
within ~ blockchain-based
platforms. They found that smart contracts
not only automate payments but can also

€-commerce

handle complex tasks such as inventory
management, customer returns, and dispute
resolution, all requiring
intermediaries. This automation improves
efficiency and reduces human error, creating
a smoother wuser experience for both
businesses and consumers. Moreover, smart
contracts can enhance customer satisfaction

without

by ensuring that sellers fulfill their
commitments before payments are processed,
adding a layer of protection for buyers.

Despite the potential advantages, several
challenges remain in the widespread adoption
of blockchain for e-commerce. Chandra et al.
(2021) highlighted scalability issues as a key
barrier to the successful integration of
blockchain in high-traffic e-commerce
platforms. The decentralized nature of
blockchain requires consensus mechanisms
to validate transactions, which can become
slow and resource-intensive, especially in
large networks. Yadav and Singh (2019)
further pointed out the lack of regulatory
clarity regarding blockchain’s use in e-
commerce. With varying legal frameworks
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across jurisdictions, it can be challenging for
e-commerce platforms to adopt blockchain
on a global scale.

IHNI.METHODOLOGY

The methodology for developing a
Blockchain-Based E-Commerce Online
Application involves several key stages,
ranging from conceptual design to
implementation, testing, and deployment.
Each stage ensures the successful integration
of Dblockchain technology into the e-
commerce platform, with a focus on
scalability, security, and user experience.

Requirement Analysis and System Design:
The first step in the methodology involves
defining the key functionalities of the
blockchain-based e-commerce platform. This
includes determining the type of blockchain
(e.g., public or private) that will be used, the
features that will be integrated (such as smart
contracts, product tracking, and payment
systems), and the wuser experience
requirements. During this phase, the
development team works closely with
business stakeholders to identify the goals of
the platform, such as reducing transaction
fees, enhancing transparency, or automating
specific business processes.

Blockchain Network Setup: After defining
the system requirements, the next step
involves selecting the appropriate blockchain
platform. Ethereum and Hyperledger Fabric
are popular choices for e-commerce
applications due to their ability to support
smart contracts and decentralized
applications (dApps). The blockchain
network is configured to handle various e-
commerce processes, such as order
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management, payment processing, and
supply chain tracking.
mechanisms (e.g., proof of stake or proof of
authority) are chosen based on the expected
volume of transactions and the desired level
of decentralization.

Consensus

Smart Contract Development: Smart
contracts are central to automating
transactions and ensuring that the terms of
agreements are met without intermediaries.
For example, a smart contract can be created
to automatically release payment once the
buyer confirms receipt of a product.
Developers write and deploy these contracts
on the blockchain, ensuring they adhere to
the required business logic. Extensive testing
is conducted to validate the functionality and
security of the smart contracts before
deployment.

Payment Integration and Cryptocurrency
Support: The next step involves integrating
cryptocurrency payment gateways into the
platform. This allows users to make secure
and fast payments using Bitcoin, Ethereum,
or other tokens. Additionally, integration
with traditional fiat payment systems may be
required to ensure flexibility for users who
prefer not to use cryptocurrencies. Multi-
currency support and cross-border payments
are enabled to allow global transactions with
minimal fees.

User Interface (UI) and User Experience
(UX): A user-friendly interface is crucial for
the success of the e-commerce platform. The
Ul is designed to ensure easy navigation,
product browsing, order placement, and
transaction processing. The integration of
blockchain should be seamless to users, with
backend processes like smart contract
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execution happening behind the scenes.
Blockchain-related features such as product
verification, tracking, and payment history
are presented in a transparent and intuitive
manner.

Testing and Quality Assurance: Once the
system is developed, extensive testing is
conducted to ensure that the platform
functions as expected. This includes testing
the blockchain network for transaction speed,
security, and scalability, as well as validating
smart contracts to ensure they execute
correctly. Load testing is conducted to
determine how the platform performs under
high traffic conditions, and stress testing
ensures that the system remains stable even
during transaction surges.

Deployment and Continuous
Improvement: The blockchain-based e-
commerce platform is deployed on a live
server, and monitoring tools are set up to
track transaction activity, smart contract
execution, and system performance.
Feedback from early users is gathered to
identify any issues or opportunities for
improvement. The platform is regularly
updated to address emerging security threats,
improve functionality, and enhance the
overall user experience.

IV.CONCLUSION

Blockchain technology offers significant
potential for transforming the e-commerce
industry by enhancing security, reducing
costs, improving transparency, and
automating key business processes. By
enabling peer-to-peer transactions and
eliminating intermediaries, blockchain-based
e-commerce platforms can offer faster,
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cheaper, and more secure transactions. Smart
contracts enable automatic fulfillment of
agreements, while blockchain ensures the
authenticity of products and enhances supply
chain traceability, thereby building trust
between consumers and sellers. Although
challenges such as scalability, regulatory
concerns, and integration complexity remain,
the benefits of blockchain adoption in e-
commerce cannot be ignored. As the
technology continues to mature, we can
expect more e-commerce platforms to adopt
blockchain-based solutions, paving the way
for a more secure, transparent, and efficient
online marketplace.
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