IJRASET

International Journal For Research in
Applied Science and Engineering Technology

" INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGQGY

Volume: 12 Issue: X Month of publication: November 2024

DOIl: https://doi.org/10.22214/ijraset.2024.65615

www.ijraset.com
Call: (£)08813907089 | E-mail ID: ijraset@gmail.com




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 12 Issue X1 Nov 2024- Available at www.ijraset.com

Securing Supply Chains: A Blockchain-Based
Approach for Authenticity Assurance and
Counterfeit Product Detection

Vincent Bardekar', Bhumika Chule?, Ganesh Damre®, Durgesh Dhurve*
Vishwakarma Institute of Technology Pune

Abstract: In recent years, the proliferation of counterfeit products has posed a significant threat to consumers and legitimate
manufacturers worldwide. Traditional methods of product authentication have proven inadequate in addressing this growing
concern, necessitating innovative solutions that leverage emerging technologies. This paper presents a comprehensive approach
to counterfeit product identification using blockchain technology, leveraging a decentralized and immutable ledger to ensure
product authenticity and traceability.

The proposed system employs a combination of the Ethereum blockchain, smart contracts, and a user-friendly web interface to
facilitate the verification of product authenticity from production to the point of sale. By utilizing Truffle for smart contract
development and deployment, Ganache for local blockchain simulation, and Metamask for secure transaction management, the
system ensures a robust and scalable solution for counterfeit detection.

Index Terms: Smart Contracts, Local Blockchain Network, Web3.js Integration, User Interface

L. INTRODUCTION
The proliferation of counterfeit products represents a significant global challenge, impacting a wide range of industries including
pharmaceuticals, electronics, luxury goods, and food. Counterfeit goods not only result in substantial financial losses for legitimate
manufacturers but also pose serious health and safety risks to consumers. Traditional methods of product authentication and supply
chain management, which often rely on paper-based documentation and centralized databases, have proven inadequate in addressing
this issue due to their vulnerability to fraud, human error, and lack of transparency. The primary causes of product counterfeiting can
be attributed to several factors: the complexity and length of modern global supply chains, which provide numerous opportunities
for counterfeiters to introduce fake products; the lack of transparency in traditional supply chain systems, allowing counterfeit
products to be easily integrated without detection; inadequate regulatory frameworks with inconsistent and weak enforcement; and
technological gaps, as many companies still rely on outdated technologies not equipped to handle the sophisticated methods
employed by modern counterfeiters.
Blockchain technology has emerged as a promising solution to combat counterfeit products by providing a decentralized,
immutable, and transparent ledger for tracking and verifying the authenticity of goods. Unlike traditional centralized databases,
blockchain operates on a peer-to-peer network, eliminating single points of failure and reducing the risk of tampering and fraud. Its
immutability ensures that once data is recorded, it cannot be altered or deleted, creating a permanent and tamper-proof record of
product information and transactions.
Blockchain's transparency allows all participants in the network to access the same data, providing end-to-end visibility of the
supply chain and enabling consumers to verify product authenticity directly. Smart contracts, self-executing contracts with the terms
of the agreement directly written into code, facilitate automated and trustless transactions, further enhancing security and efficiency.
Implementing blockchain technology in supply chain management offers numerous benefits, including enhanced traceability,
increased efficiency, and reduced risk of counterfeiting.
Blockchain enables realtime tracking of products throughout the supply chain, with each transaction or movement recorded on the
blockchain, providing a complete and transparent history from production to consumption. By automating processes through smart
contracts, blockchain reduces the need for intermediaries and manual interventions, leading to faster and more cost-effective
operations. Blockchain's cryptographic security measures protect against data breaches and unauthorized access, ensuring that
product information remains secure and authentic. With access to transparent and verifiable product information, consumers can
make informed decisions and trust that the products they purchase are genuine.
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This research focuses on the development and implementation of a blockchain-based system for fake product identification.
Utilizing the Ethereum blockchain, smart contracts, and a web interface, the system provides a secure and transparent method for
verifying product authenticity. The technical stack includes Truffle for smart contract development, Ganache for local blockchain
simulation, Web3.js for blockchain interaction, and Metamask for secure user authentication. The deployment process involves
setting up a local blockchain environment, deploying smart contracts, and enabling users to interact with the blockchain through a
web interface. By leveraging blockchain's inherent properties, the system ensures that product information is immutable and
verifiable, significantly reducing the risk of counterfeit products entering the market.

1. LITERATURE SURVEY

The issue of counterfeit products has been extensively studied, with various technological and organizational strategies proposed to
mitigate its impact. Traditional methods, such as barcode scanning and RFID tags, have been employed to enhance supply chain
traceability and product authentication. However, these methods often fall short due to their reliance on centralized databases, which
are susceptible to tampering and do not provide end-to-end transparency. Recent advancements in blockchain technology offer a
promising solution to these limitations. Nakamoto's seminal paper on Bitcoin introduced the concept of a decentralized, immutable
ledger, which has since been adapted for various applications beyond cryptocurrency, including supply chain management. Several
studies have explored the application of blockchain in enhancing supply chain transparency and security. For instance, Tian (2016)
demonstrated the potential of blockchain for improving traceability in the agri-food supply chain, highlighting its benefits in
ensuring food safety and quality. Similarly, Kshetri (2018) discussed the broader implications of blockchain for combating
counterfeiting in global supply chains, emphasizing its role in creating tamperproof records and enhancing consumer trust.
The integration of Internet of Things (1oT) with blockchain has also been a focal point in recent research. Kamble et al. (2020)
examined how loT devices can be used in conjunction with blockchain to provide real-time monitoring and data collection, further
enhancing the traceability and authenticity of products. Additionally, efforts to develop interoperable blockchain platforms, as
discussed by Zhu et al. (2019), aim to facilitate seamless data exchange and collaboration across different blockchain systems,
thereby improving overall supply chain efficiency. This literature underscores the transformative potential of blockchain technology
in addressing the challenges associated with counterfeit products. By providing a decentralized, transparent, and secure method for
tracking and verifying product authenticity, blockchain stands to revolutionize supply chain management and significantly reduce
the prevalence of counterfeit. The proposed system by Wasnik et al. (2022) is a decentralized application (Dapp) built on the
Ethereum network. It leverages smart contracts to manage transactions and maintain a secure record of product details. The system
architecture includes the Ethereum blockchain for recording transactions, an SQL database for storing login details, and a user
interface developed using React and Web3.js for interacting with the blockchain[1]. Different anti-counterfeiting technologies are
displayed in the following table [1], along with comparisons between them.
Efforts to develop interoperable blockchain platforms have also been highlighted in recent research. Zhu et al. (2019) discussed the
importance of interoperability for seamless data exchange between different blockchain systems, enhancing collaboration and
efficiency across global supply chains. Such interoperability is crucial for creating a unified and transparent supply chain network
that can effectively combat counterfeiting.
Additionally, blockchain's rolein promoting sustainable and ethical sourcing practices has been a growing area of interest. By
providing verifiable records of product origins and manufacturing processes, blockchain can help companies demonstrate their
commitment to sustainability and ethical standards, appealing to the increasing consumer demand for responsible products
(Francisco & Swanson, 2018).

Table 1: Anti-counterfeiting technologies

Index Techno logy Prod uct Type| Advantag Limitatio n Blockchai n
e
1 RFID Any 1.Dependa ble track and| 1. Reader conflict. No
trace inany setting. 2. Cannot
communic
ate through metal items.
2 Magneti Hotel key 1. Less vulnerable than | 1. May sustain damage from even minor | No
c strips cards barcodes. 2. Quick and | scratches 2. Doesn't operate at a distance.
simple to use.
3 Security Hologra Curre ncy 1If 1. No
m removed, it leaves Productio ntakesa lot of time and money.
behind residue. 2. Easily replicable.

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 2243



International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 12 Issue X1 Nov 2024- Available at www.ijraset.com

4 Barcode Daily use 1. 1. Simple to copy. No
S produ cts Efficient execution. 2. Modifiabl e
2.Scalable
5 Fingerp rinting Digit al 1. 1.Failures of the system. 2. High price. No
Conte Extreme security.
nt 2. Exclusive to the user
6 Blockch ain Any 1. Can be applied at the | 1. Yes
time of manufactu ring.| Requires
2. a lot of memory.
Data once stored cannot| 2. lItis costly to
be modified. implemen
t
1. METHODOLOGY

This section outlines the detailed methodology employed in the development and implementation of a blockchain-based system for
identifying counterfeit products. The methodology is divided into several key phases: system design, blockchain network setup,
smart contract development, integration with web interfaces, and testing and deployment.

A. System Design

The first step involves designing a robust system architecture that leverages blockchain technology to enhance the traceability and
authentication of products in the supply chain. The system is designed to ensure end-to-end transparency, where each product's
journey from manufacture to the end consumer is recorded on an immutable blockchain ledger. The architecture includes the
following components:

1) A blockchain network to record and verify transactions.

2) Smart contracts to automate the verification processes.

3) loT devices for real-time data collection and monitoring.

4) A web interface for user interaction and product verification.

B. Blockchain Network Setup

To establish a local blockchain network, we utilize Ganache, a personal Ethereum blockchain for development and testing purposes.
The steps include:

1) Installing Ganache and creating a new workspace.

2) Configuring the network to match the settings in the truffle-config.js file, particularly setting the port to 7545.

3) Connecting to the Ganache network using Metamask, a browser extension for interacting with Ethereumbased applications.

C. Smart Contract Development

Smart contracts are the core components of the system, responsible for executing predefined actions when certain conditions are

met. Using Solidity, the following smart contracts were developed:

1) Product Registration Contract: Allows manufacturers to register new products on the blockchain, including unique identifiers
and relevant details.

2) \erification Contract: Enables various stakeholders (distributors, retailers, consumers) to verify the authenticity of a product at
different stages of the supply chain.

3) The smart contracts are compiled and deployed using Truffle, a development environment for Ethereum.

D. Integration with \Web Interfaces

A user-friendly web interface is developed to interact with the blockchain network. The interface allows users to: Register products
by entering product details, which are then sent to the blockchain.

1) Verify products by scanning QR codes or entering unique identifiers to retrieve product information from the blockchain.

2) Technologies such as Web3.js are used to facilitate communication between the web interface and the Ethereum blockchain.
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E. Testing and Deployment

Comprehensive testing is conducted to ensure the system's functionality and security. This involves: ¢ Unit testing of smart contracts
using Truffle’s testing framework.

1) Integration testing to verify the interaction between smart contracts, the blockchain network, and the web interface.
2) User acceptance testing to ensure the system meets user requirements and provides a seamless experience

F. System Model
The Ethereum Network will be used to create the suggested system, which is a decentralized application (Dapp) that will serve as
the primary blockchain for storing all the records. and overseeing the product-related transactions for the businesses listed on Dapp.

Fundamental system architecture.

Manufacturer Supplier Customer
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wallet wallet Code
— | —
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Login Login View
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Add product Confirm dd block to
details transaction Blockchain

Fig no 1: System flow

V. RESULT & DISSCUSION
The blockchain-based supply chain management project yielded substantial improvements across several key areas. Transparency
was significantly enhanced, as the immutable blockchain ledger provided real-time visibility to all authorized stakeholders,
increasing trust and accountability within the supply chain. Operational efficiency saw notable gains through the automation of
processes using smart contracts, which reduced manual interventions, minimized paperwork, and streamlined workflows, thus
cutting down transaction times and operational costs.
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Fig 2: Ganache frontend
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The blockchain-based supply chain management project yielded substantial improvements across several key areas. Transparency
was significantly enhanced, as the immutable blockchain ledger provided real-time visibility to all authorized stakeholders,
increasing trust and accountability within the supply chain. Operational efficiency saw notable gains through the automation of
processes using smart contracts, which reduced manual interventions, minimized paperwork, and streamlined workflows, thus
cutting down transaction times and operational costs.

V. CONCLUSION

In conclusion, the integration of blockchain technology into supply chain management presents a powerful solution to the pervasive
issue of counterfeit products. By providing enhanced traceability, security, and transparency, blockchain can restore consumer trust
and protect the integrity of global supply chains. This research demonstrates the practical application of blockchain in counterfeit
detection, highlighting its potential to revolutionize supply chain operations and establish a new standard for product authenticity
verification. Future work will focus on scaling the solution and exploring advanced technologies to further enhance the system's
capabilities. Manufacturers can utilize blockchain technology to provide each product a distinct, unchangeable digital identity, which
makes it possible to track and validate product information all the way through the supply chain. This lowers the possibility that
customers may buy fake or counterfeit goods by making it simple for them to confirm a product's legitimacy. The solution allows
suppliers and manufacturers to store product details in Blockchain, which provides benefits like data security and anonymity on the
network. The buyer examines the product's supply chain history and confirms the authenticity of the goods. Consumers can feel
secure in the knowledge that the products they buy are authentic. This system promotes economic growth and lowers the rate of
counterfeiting. Additional system extensions can be made to prevent fraud in the banking, healthcare, online shopping, and other
sectors. Furthermore, by facilitating the development of decentralized marketplaces that value authenticity and transparency, these
real-time systems can lower the possibility of fraud and counterfeiting in internet transactions.
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