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ABSTRACT

The use of blockchain technology to identify counterfeit goods is the subject of this paper. Products that are
counterfeit have emerged as a major problem on the global market, posing risks to consumers' health and safety
as well as significant financial losses to businesses. By creating a secure and immutable record of the origin and
movement of goods, blockchain technology has the potential to address this issue. We investigate the
characteristics, advantages, and drawbacks of blockchain technology. We also discuss current product
identification methods and how blockchain technology can improve them. An example of how blockchain
technology can be used to identify counterfeit pharmaceuticals, one of the most important areas of concern, is
presented in this case study. The findings demonstrate that the immutable record of product provenance, improved
traceability, and decreased risk of fraud make blockchain technology an effective tool for identifying counterfeit
goods.

INTRODUCTION

Counterfeit goods pose significant threats to global economies, consumers, and businesses. Businesses suffer
financial losses and consumers face significant health and safety risks from counterfeit goods. The conventional
techniques for item distinguishing proof, [1] such as 3D images, watermarks, and chronic numbers, are turning
out to be less compelling as forgers become more modern. Businesses and governments all over the world are
placing a high priority on the requirement for product identification methods that are more advanced and secure.

A. Blockchain Technology

Blockchain technology, which creates a distributed and immutable record of transactions, is increasingly being
considered as a means of combating the problem of counterfeit goods. The blockchain can give a solid and
straightforward record of the item's beginning, development, and ownership.[2] This paper investigates how
blockchain innovation can be utilized to distinguish fake items, with a particular spotlight on drugs.

1) Features of Blockchain Technology Blockchain technology is a distributed, decentralized ledger that records
and verifies transactions via a computer network.

The qualities of blockchain innovation that make it reasonable for item recognizable proof incorporate the
accompanying:

a) Disaggregation: Since blockchain technology is a decentralized system, the data are not controlled by a single
entity. This indicates that the data is safer and less susceptible to hacking.

b) Confrontation: Because the blockchain is transparent, all participants can see all transactions. Products can be
traced back to their source with the help of this transparency.

¢) Impermanence: It is impossible to alter or delete data once it has been recorded on the blockchain. The data's
reliability is enhanced by this feature, which ensures its integrity.

d) Safety: Transactions on the blockchain are protected from fraud thanks to cutting-edge cryptography.

2) Benefits of Using Blockchain Technology for Product Identification The application of blockchain technology
for the purpose of product identification has a number of advantages, some of which are as follows:
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a) Improving Traceability: A complete and transparent record of the product's journey from the manufacturer to
the end user can be provided by the blockchain. The authenticity of the product and its origin can be traced using
this information.

b) Improved Management of the Supply Chain: Supply chain management can be improved by using blockchain
technology to track the movement of goods, reduce paperwork, and increase efficiency.

c) Less counterfeiting occurs: The immutable record provided by the blockchain can verify the authenticity of
products, thereby assisting in the prevention of counterfeiting.

d) Greater confidence among customers: The authenticity of the products that consumers buy can be more assured,
which can increase their trust in the brand.

3) Cons of Using Blockchain Technology for Product Identification While there are a number of advantages to
using blockchain technology for product identification, there are also some cons:

a) Expensive: Blockchain technology implementation can be costly, particularly for small and medium-sized
businesses.

b) Restricted versatility: The blockchain's limited transaction processing capabilities may limit its scalability.

¢) Restricted reception: The utilization of blockchain innovation is still in its beginning phases, and numerous
organizations and shoppers are not yet acquainted with the innovation.

RELATED WORK

Due to its capacity to create an immutable and transparent record of transactions, blockchain technology has been
proposed as a potential method for identifying counterfeit goods. Some examples of related work in this area are
as follows:

1) "Blockchain for traceability in the supply chain: Sangeeta Sharma and Sanjay Kumar Dhurandher's "A case
study of mango export from India" (2019): A case study using blockchain technology to track mango exports from
India to Japan is presented in this paper. A blockchain-based system with QR codes to track the movement of
mangoes through the supply chain is proposed by the authors, making it possible for consumers to verify the
product's authenticity.

2) Zhengyuan Xu, Shanyu Tang, and Zibin Zheng's "Blockchain-based anti-counterfeiting in the fashion and
luxury industry" (2019): This paper proposes a blockchain-based style and extravagance industry framework to
battle falsifying. Each product is assigned a unique identifier by the system, which is stored on the blockchain.
This makes it possible for customers to use a smartphone app to verify the product's authenticity.

3) Michael E. Porter, Jr. and Pinar Ozcan's "A blockchain-based approach to combating counterfeit drugs" (2018):
To stop counterfeit drugs from entering the market, this paper proposes a blockchain-based system for tracking
pharmaceuticals through the supply chain. The framework involves a novel identifier for each medication recorded
on the blockchain, empowering purchasers to check the item's genuineness.

4) Jiaqi Li, Xiaomin Liu, and Weiqi Dai's book "Blockchain for anti-counterfeiting in the pharmaceutical industry”
(2020): For the pharmaceutical industry, a blockchain-based system is proposed in this paper to prevent the sale
of counterfeit drugs. A smart contract that guarantees the authenticity of the product is also included in the system,
which makes use of a distinct identifier for each drug that is recorded on the blockchain.

5) Rui Zhang, Xuehui Liu, and Jianqiang Zhang's 2019 publication, "Blockchain for anti-counterfeiting in the
wine industry," A blockchain-based system to stop counterfeit wine is proposed in this paper. The framework
involves a remarkable identifier for each jug of wine that is recorded on the blockchain, empowering purchasers
to check the item's legitimacy utilizing a cell phone application.

In general, these studies demonstrate that counterfeit products can be identified using blockchain technology in a
variety of industries. However, effective blockchain-based anti-counterfeiting systems still require significant
development and implementation.

PROPOSED SYSTEM
Here is a proposed system for distinguishing fake items utilizing blockchain innovation:
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1) Identifying a product: Every item is relegated a novel identifier recorded on the blockchain. This identifier
could be a QR code, a standardized tag, or a RFID tag.

2) Monitoring the supply chain: The blockchain keeps track of how the product moves through the supply chain.
This incorporates data, for example, the date of assembling, the area of each move toward the production network,
and the personality of the gatherings associated with each step.

3) Confirmation: Customers can utilize a cell phone application or other gadget to examine the item identifier and
check its credibility.

The app would use the information recorded during the supply chain tracking phase to access the blockchain and
verify the authenticity of the product.

4) Measures to combat counterfeiting: Additional safeguards against counterfeiting may be included in the system,
such as tamper-evident packaging or specialized tags that are difficult to duplicate.

5) Implementation: The blockchain can be used to track the source of counterfeit products and assist in enforcing
legal action against those involved in the production and distribution of counterfeit products in situations where
counterfeit products are discovered.

To ensure that all pertinent data is recorded on the blockchain, this framework would necessitate collaboration
between retailers, distributors, and producers. Additionally, it would necessitate the creation of consumer-facing
apps or devices that are able to quickly access the blockchain and authenticate goods. Also, there would should
be legitimate systems to authorize forgers' distinguishing proof and discipline.

SYSTEM ARCHITECTURE
A potential system architecture for identifying counterfeit goods includes the following:

1) Front-end software: These applications are used by customers to verify products. The applications could be
web apps, mobile apps, or other devices that can scan the product's unique identifier and access the blockchain to
find out about the origin, history, and authenticity of the product.

2) Intelligent contract: A shrewd agreement is a self-executing contract with the details of the understanding
among purchaser and merchant being straightforwardly composed into lines of code. A smart contract could be
used in this architecture to make sure that everyone in the supply chain follows the system's rules. For instance,
the kind of information that needs to be recorded on the blockchain at each step of the supply chain could be
specified by the smart contract.

3) Blockchain organization: All of the product's information is stored in an immutable and transparent ledger on
the blockchain network. Depending on the requirements of the system, the blockchain might be public or private.
Ethereum, Hyperledger Fabric, Corda, and other technologies could be used to put the blockchain into action.

4) 10T sensors: The framework could likewise incorporate IoT sensors that could be utilized to follow the item's
development through the inventory chain. The sensors could track and record data like temperature, dampness,
and area on the blockchain.

5) Reporting and analysis of data: Data analytics and reporting tools that can be utilized to examine the blockchain-
stored data may be included in the system. This could incorporate recognizing designs in the development of
items, distinguishing potential duplicating areas of interest, and creating covers the framework's exhibition.

In general, the purpose of this architecture is to guarantee that consumers, manufacturers, and regulators will all
be able to access any and all pertinent information regarding the product that is recorded on the blockchain. The
system can guarantee that all parties in the supply chain adhere to the system's rules and regulations through the
use of smart contracts and Internet of Things sensors, giving consumers high confidence in the authenticity of the
products they purchase.
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CONCLUSION AND FUTURE WORK

A blockchain-based system for identifying counterfeit goods can offer high levels of supply chain transparency,
traceability, and security. Consumers can easily authenticate products using a smartphone app by recording
information about the product's origin, history, and authenticity on a transparent and immutable ledger. This
increases their confidence in the products they purchase. Brilliant agreements and 10T sensors can likewise assist
with guaranteeing that all gatherings in the production network consent to the framework's standards and
guidelines, keeping fake items from entering the inventory network.

In conclusion, supply chain management and consumer protection may be revolutionized by incorporating
blockchain technology into the fight against counterfeit goods. By giving a solid, secure, and decentralized
framework for following and verifying items, blockchain can assist with diminishing the predominance of fake
items and increment buyer trust. However, in order to ensure the system's success, stakeholders like consumers,
retailers, regulators, and producers must work together to implement it. Further innovative work are expected to
address the specialized, social, and financial difficulties of carrying out a blockchain-based framework for
distinguishing fake items.
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