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Abstract: Counterfeit products pose significant financial losses and safety risks to consumers across various industries.
Traditional anti-counterfeiting methods, such as visual markers and serial numbers, have proven inadequate in preventing
fraud. This paper explores how blockchain technology can offer a more effective solution. By using blockchain’s
decentralized ledger and cryptographic security, it creates a transparent and reliable record of every step in the supply
chain. Unique product identifiers on this tamper-proof platform ensure accurate verification, building trust among
consumers. Smart contracts within the blockchain ecosystem automate verification processes, reducing human error and
making transactions more efficient. The proposed system involves registering manufacturers on the blockchain, assigning
unique QR codes to products, and creating smart contracts for transferring product ownership. Consumers can verify
product authenticity using a mobile app. The use of contract tools and cryptographic methods ensures the integrity and
security of the data. This study highlights the potential of blockchain to enhance supply chain transparency, build
consumer trust, and combat counterfeit products, ultimately fostering a safer and more transparent marketplace.
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INTRODUCTION

Counterfeit products have become a widespread issue across many industries, including pharmaceuticals, electronics,
luxury goods, and automotive parts. These fake items not only lead to significant financial losses but also present serious
risks to consumer safety and damage brand reputations. Traditional anti-counterfeiting methods, such as holograms and
serial numbers, have proven to be inadequate in tackling this growing problem . As these methods fall short, there’s a
clear need for more advanced solutions.

Blockchain technology emerges as a promising solution to this challenge. Its decentralized ledger, combined with
strong cryptographic security, ensures an unalterable and transparent record of each step in the supply chain. By using
unique product identifiers on this tamper-resistant platform, stakeholders can authenticate products with unmatched
precision, building trust with consumers.

Smart contracts within the blockchain ecosystem further improve anti-counterfeiting measures by automating
verification processes. These self-executing contracts add another layer of reliability, reducing the chances of human
error. Not only do they streamline the product verification process, but they also enable quick and secure transactions
throughout the supply chain.

As more industries adopt blockchain technology, there is a growing opportunity to unite against counterfeiters,
overcoming geographical barriers. Blockchain fosters collaboration among manufacturers, distributors, retailers, and
regulatory bodies, strengthening the global fight against fake products. The impact goes beyond just economics,
highlighting a renewed commitment to consumer safety and brand integrity in an increasingly complex and
interconnected market.

Problem Statement:
Identifying and removing counterfeit products from the market remains a significant challenge for both businesses and
regulatory authorities. Existing solutions often lack transparency, traceability, and reliable authentication methods,

making it difficult to track the origin of products and verify their authenticity.

© JIREEICE This work is licensed under a Creative Commons Attribution 4.0 International License 359


https://ijireeice.com/
https://ijireeice.com/

IJIREEICE ISSN (O) 2321-2004, ISSN (P) 2321-5526

International Journal of Innovative Research in Electrical, Electronics, Instrumentation and Control Engineering
Impact Factor 8.021 ::¢ Peer-reviewed & Refereed journal :< Vol. 13, Issue 4, April 2025
DOIl: 10.17148/1JIREEICE.2025.13459

This report aims to explore how blockchain technology can help create a stronger, more dependable system for identifying
fake products. In recent years, the rise in counterfeit goods has only made these challenges worse. Traditional methods
have struggled to offer the level of transparency, traceability, and authentication needed, leaving a crucial gap in tracking
where products come from and ensuring they are genuine.

We’ll dive into how blockchain technology can offer a transformative solution. By taking advantage of blockchain’s
decentralized and tamper-resistant nature, this technology has the potential to improve supply chain visibility, simplify
the process of verifying products, and create a secure framework that not only builds consumer trust but also strengthens
the integrity of the entire market.

The main goals of this report are:

e To explore how counterfeit products affect the economy and society.

e To gain a deeper understanding of blockchain technology and its potential uses.

e To review existing research and real-world applications of blockchain in fighting counterfeiting.
e To evaluate the pros and cons of using blockchain for identifying fake products.

e To offer recommendations on how to implement and improve blockchain-based solutions.

e To assess the overall impact blockchain could have in the fight against counterfeiting.

2. METHOD

2.1. System Architecture and Methodology:

The proposed system for identifying counterfeit products using blockchain technology aims to establish a reliable and
secure way to verify product authenticity at every stage of the supply chain. The methodology involves several key steps,
which are outlined below.

2.2. Block Diagram:

The system architecture is built around a blockchain network that connects manufacturers, distributors, regulators, and
consumers. Each product is assigned a unique QR code, which is tied to a smart contract on the blockchain, ensuring
transparency and traceability.

2.3. Methodology:

2.3.1. Manufacturer Registration:

All manufacturers are onboarded onto the blockchain network.
Manufacturers are provided with unique 1Ds and passwords to register key product information.

2.3.2. Product Addition and Verification:

The manufacturer, as the primary owner of the product, requests to add a product to the blockchain network.
A QR code is assigned to the product, and a regulator verifies the manufacturer’s identity before the product is
registered.

2.3.3. Smart Contract Creation:

Once the product is registered, a smart contract is created linked to the product’s unique QR code.

Product details are securely stored in an encrypted format within the smart contract.
To prevent QR code duplication, a unique, copy-sensitive digital image is embedded into the QR code.
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2.3.4. Product Distribution:

The manufacturer sends the product to the distributor, marking the status as "shipping.” Ownership of the product
remains with the manufacturer until both parties approve the purchase request.

Once the purchase is confirmed and payment is made, ownership is automatically transferred through the smart
contract.

2.3.5. Consumer Verification:

Consumers can scan the product’s QR code using an Android app.

The app decrypts the data within the QR code, revealing information about the manufacturer and current product
owner.

Consumers can then verify the authenticity of the product before making a purchase.

2.4. Requirements

2.4.1. Hardware Requirements
Processor:

Intel Core i3 or higher

RAM: 4GB or more

Hard Disk: 250GB or more

2.4.2. Software Requirements

Operating System:

Windows 7, 8, or 10

Integrated Development Environment (IDE): Visual Studio Code (VSC)
Blockchain Tools: Ganache, MetaMask

2.5. Algorithm
The algorithm for identifying counterfeit products using blockchain technology combines cryptographic methods,
consensus mechanisms, and smart contracts to ensure security and data integrity.

2.5.1. Cryptographic Techniques:

Hash Algorithms: We use SHA-256 and RIPEMD-160 to create unique hash values for each block of data, ensuring the
integrity of the information stored on the blockchain.

Smart Contracts: These are self-executing agreements that automate the verification process and ensure secure
transactions once certain predefined conditions are met.

2.5.2. Consensus Mechanisms:

Proof-of-Work (PoW): This mechanism requires participants to solve complex mathematical puzzles to validate
transactions, providing a high level of security.

Proof-of-Stake (PoS): In this approach, participants validate transactions based on the amount of cryptocurrency they
hold, offering a more energy-efficient alternative to PoW.

2.5.3. Block Structure

Message Preprocessing: The input data undergoes binary bit filling and message length filling to prepare it for
processing.
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Main Loop Processing: Each message block is compressed, and the output from one block is used as the input for the
next block until the final hash value is created.

3.DISCUSSION

Integrating blockchain technology into the fight against counterfeit products presents a game-changing solution to a
longstanding issue. It significantly improves transparency, traceability, and the overall integrity of supply chains. This
study highlights how blockchain’s decentralized and tamper-resistant ledger can be used to record and verify product
authenticity at every stage of the supply chain, from manufacturing to consumer purchase.

One of the most notable benefits is the increased transparency and traceability that blockchain provides. Unlike traditional
methods, blockchain’s immutable ledger ensures that every transaction is recorded and visible to all parties involved. This
makes it much harder for counterfeit products to make their way into the market. As Jadhav et al. (2022) pointed out,
blockchain can help mitigate the risks associated with counterfeit goods by offering a reliable, verifiable record of a
product's history. This transparency not only allows for the quick identification and removal of counterfeit products but
also boosts consumer confidence in the authenticity of what they’re buying.

The use of smart contracts further strengthens the blockchain framework by streamlining product verification and
ownership transfer. These self-executing contracts automate and enforce agreements between parties, reducing the need
for intermediaries and minimizing human error, as discussed by Shreekumar et al. (2022). This automation increases the
efficiency of supply chain operations and ensures that only verified products are transferred, helping to fight counterfeiting
more effectively.

The study also emphasizes the collaborative potential of blockchain. By providing a shared platform for manufacturers,
distributors, retailers, and consumers, blockchain encourages a collective effort to tackle counterfeit products. As
Tundalwar et al. (2022) noted, such collaboration is essential for anti-counterfeiting measures to succeed, as it ensures
everyone in the supply chain is committed to maintaining its integrity.

However, adopting blockchain isn’t without its challenges. Setting up and integrating blockchain systems requires
significant investment and technical expertise. As Wasnik et al. (2022) mentioned, scalability is also a concern, especially
in industries with high transaction volumes. Despite these obstacles, the long-term benefits of blockchain—such as reduced
counterfeit risks and increased consumer trust—make a strong case for its adoption.

In conclusion, this study shows that blockchain technology holds significant promise in solving the widespread issue of
counterfeit products. By improving transparency, traceability, and collaboration throughout the supply chain, blockchain
can protect consumer trust and ensure product authenticity. Future research should focus on overcoming the scalability
and implementation challenges to fully unlock the potential of blockchain in anti-counterfeiting efforts.

4.CONCLUSION

Counterfeit products continue to be a major problem in many industries, threatening both consumer safety and brand
reputation. This study shows that traditional anti-counterfeiting measures just aren't enough to effectively tackle these
issues. However, through the implementation of blockchain technology, we've demonstrated a much stronger and more
reliable system for identifying counterfeit products.

Blockchain provides a transparent and unchangeable ledger that greatly improves supply chain visibility, allowing for
precise tracking and verification of a product’s authenticity. The use of smart contracts further enhances this by automating
and securing the transfer of product ownership, reducing human error, and eliminating the need for intermediaries. These
innovations ensure that counterfeit products are quickly identified and removed from the market, protecting consumers
and preserving brand trust.
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While there are challenges related to the initial setup and scalability of blockchain systems, the benefits far outweigh these
concerns. Blockchain’s collaborative nature creates a unified effort among manufacturers, distributors, retailers, and
consumers, resulting in a more secure and trustworthy marketplace. This study reinforces blockchain’s transformative
potential in combating counterfeit products and emphasizes the need for ongoing research to address current challenges.

In conclusion, blockchain technology offers a promising solution to the counterfeit product problem, proving its
effectiveness in strengthening supply chain integrity and building consumer trust. The findings highlight the importance
of adopting advanced technologies to solve complex issues in today’s interconnected marketplace.
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