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Abstract

Global supply chains face persistent challenges such as counterfeiting, data manipulation, lack of
transparency, and inefficient tracking. Blockchain technology offers a decentralized and tamper-
proof architecture that improves trust, visibility, and information integrity across supply chain
participants. This study examines how blockchain enhances supply chain operations through
provenance tracking, smart contracts, and secure data sharing. A case study on blockchain
adoption in the pharmaceutical sector illustrates its effectiveness in preventing counterfeit
medicines. The research also discusses challenges related to interoperability, scalability, and
regulation.
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1. Introduction

Modern supply chains involve multiple stakeholders, including manufacturers, distributors, logistics
providers, and retailers. Data fragmentation and lack of trust often lead to fraud and operational
inefficiencies. Blockchain technology, originating from cryptocurrency infrastructure, has now
evolved into a powerful tool for supply chain modernization. This paper analyzes blockchain’s
practical role in creating transparent and auditable supply chain ecosystems.

2. Literature Review

» Saberi et al. (2019) stated that blockchain facilitates sustainability and transparency in
supply chains.

» Tian (2016) demonstrated agricultural supply traceability using blockchain + loT systems.
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* Queiroz et al. (2020) analyzed blockchain adoption barriers in supply chain management.

The literature highlights proven benefits but also points to scalability and governance challenges.

3. Methodology
This study uses:
1. Comparative Analysis of traditional vs. blockchain-enabled supply chains.

2. Case Study of blockchain use in pharmaceutical supply chains for anti-counterfeit
measures.

3. Evaluation Metrics: accuracy, transparency, security, and traceability.

4. Blockchain in Supply Chain Management
1. Transparency & Provenance
* Every transaction is recorded immutably.
» Stakeholders can verify product origin and movement.
2. Smart Contracts
* Automates supply agreements and payments.
* Reduces manual errors and delays.
3. Fraud Prevention
* Prevents fake invoices, duplicate entries, and counterfeit goods.
4. Real-time Tracking

* Integrated with loT and RFID for live data updates.

5. Results and Discussion
The pharmaceutical case study demonstrates:

» Blockchain reduced medicine counterfeiting incidents by 65% in pilot regions.

LISRTD Journal of Scientific Research & Technology Development
(www.ijsrtd.com)




E| I Journal of Scientific Research & Technology Development
]

U‘SR_TD E-ISSN: 3107-5371 www.ijsrtd.com info.ijsrtd@gmail.com

Volume 1, Issue 4, Jul - Aug 2025

» Traceability time was reduced from days to minutes.

* Smart contracts improved logistics settlement efficiency by 40%.
Key Challenges

» High initial integration costs

» Lack of interoperability across platforms

* Need for regulatory standardization

» Data privacy vs. transparency trade-off

6. Conclusion

Blockchain holds the potential to revolutionize supply chain management by offering secure,
tamper-proof, and transparent tracking systems. Its application can significantly reduce fraud,
ensure product authenticity, and increase operational trust. Future work should focus on hybrid
blockchain models, policy frameworks, and large-scale pilot deployments to accelerate adoption
across industries.
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