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Abstract

This project focuses on developing the Supply chain That will
provide the High efficiency about the Material Transport And
improves the Businesses of the various Suppliers, Manufacturers
and Retailer Also. our goal is to Develop such a system That will
provide the quick and best actions supports to the various traders
and the user also So that Users Can get the quick services Using our
system. This includes the Online services about the materials and
Goods activities from the one individual unit. to the other. Our
System will give the efficient way of making the Material
Transportations from the One individual to the another there are
three types of individuals are included in our project that are
Supplier, Manufacturer, Retailer and User also There. There will be
the security is provided in the form of the Block chain Technology
There To make the secure Transactions and Also the Secure
Transportation of the data also. So there is no chances of fraud will
be there .As our system is blockchain security There is no
centralized control over the processes There So there will be any
change made in the any Account of the user that present in system
will not affects the overall transactions there and If there will be the
Damage or any harm happen to the any node in the system then it
will not break the whole system there It just removes that part from
the system there and continuing with the rest of the nodes There.
There is the payment gateway with the highly secured Blockchain
technology is provided there so that the users can get the fast access
to data about the transactions and also they get the security about
the various transactions in the system so that no external malicious
activities will harm to the our system There. The all the entities
present in the system have their own verifications and identities
there using which they provide the various data to the system there
and others get the info from it. There is chatting options will also be
present there that will make the interactions between the Two
entities there. Overall, this system aims to revolutionize the way
businesses handle material transportation, providing a reliable,
secure, and efficient solution that empowers suppliers,
manufacturers, retailers, and users alike. By embracing blockchain
technology, we are creating a supply chain platform that not only
ensures data security but also drives faster and more trustworthy
business operations in an ever-evolving marketplace
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Introduction

The integration of blockchain technology into
supply chain management offers a revolutionary
approach to improving transparency, security,
and efficiency in global trade and logistics.
Traditional supply chains often suffer from a lack
of visibility, inefficiencies, and risks of fraud or
tampering. By  leveraging blockchain’s
decentralized and immutable ledger, companies
can ensure that every transaction, from
production to delivery, is securely recorded and
easily traceable. This boosts trust among
stakeholders, reduces delays, and enhances
accountability. Furthermore, combining
blockchain with technologies like 10T enables
real-time monitoring of goods, The integration of
blockchain technology into supply chain
management offers a revolutionary approach to
improving transparency, security, and efficiency
in global trade and logistics. Traditional supply
chains often suffer from a lack of visibility,
inefficiencies, and risks of fraud or tampering. By
leveraging blockchain’s decentralized and
immutable ledger, companies can ensure that
every transaction, from production to delivery, is
securely recorded and easily traceable. This
boosts trust among stakeholders, reduces delays,
and enhances accountability. Furthermore,
combining blockchain with technologies like IoT
enables real-time monitoring of goods, The
automation of transactions through smart
contracts further streamlines the supply chain
process by reducing the need for intermediaries
and manual verifications, leading to cost savings
and faster processing times. In a world where
consumers and businesses increasingly demand
ethical sourcing, sustainable practices, and faster
delivery times, blockchain-based supply chain
management offers an innovative, future-ready
solution to meet these demands. This not only
enhances operational efficiency but also drives
companies toward more responsible and
transparent business practices, which are crucial
in today's competitive, globally connected
markets.

Problem Statement

The current supply chain management systems
face numerous challenges, including lack of
transparency, inefficiencies in tracking goods,
delays in communication, and vulnerability to
fraud and errors. With multiple stakeholders
involved across various geographic locations, the
traditional supply chain processes often lead to
data silos, making it difficult to verify the
authenticity of products and track their
movement in real time. This fragmentation
creates risks, such as counterfeit goods,
inventory mismanagement, and shipment delays.
Additionally, manual documentation and reliance
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on intermediaries increase the chances of human
error and inflate operational costs
Limitations of Existing Systems

o Scalability Issues: Blockchain networks can
struggle with processing large volumes of
transactions efficiently, which may slow down
operations in a complex supply chain.

e High Energy Consumption: Especially for
blockchains using proof-of-work consensus,
energy consumption can be significant,
leading to increased operational costs.

e Data Privacy Concerns: Since blockchain is
typically transparent, sensitive business
information could be exposed to competitors
or unauthorized parties if not managed
properly.

¢ Integration Challenges: Integrating
blockchain with existing supply chain systems
and technology can be complex and expensive,
requiring changes to infrastructure.

e Regulatory and Legal Barriers: Blockchain
technologies are subject to varying
regulations in different regions, which can
pose challenges in global supply chains.

e Cost: Initial setup and ongoing maintenance
of blockchain systems can be expensive,
especially for smaller businesses.

Proposed Solution

The supply chain management system using
blockchain technology focuses on the creation of
a decentralized, immutable ledger where all
transactions and movements of goods can be
securely recorded, tracked, and validated.
Blockchain enables transparency and real-time
updates across multiple parties, including
manufacturers, suppliers, distributors, logistics
companies, and retailers.

System Architecture

1. Blockchain Layer
Blockchain Network: A decentralized ledger
where all transactions (product movement,
payments, quality checks) are recorded.
Smart Contracts: Automatically execute
predefined actions (e.g., release payments,
update inventory) when conditions are met.

2. 10T Integration Layer
IoT Devices: RFID tags, GPS trackers, and
sensors (e.g., temperature, humidity) monitor
and collect real-time data about product
conditions.

3. Backend Services Layer
Traditional Systems Integration: Links to
ERP, WMS, and CRM systems to manage
orders, inventory, and customer data.

4. User Interface (UI) Layer
Web and Mobile Apps: Dashboards and
mobile apps provide real-time visibility into
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the supply chain for all stakeholders (e.g,
managers, field personnel).

5. Security and Privacy Layer
Encryption: Ensures data security in transit

and at rest.
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Workflow of the System:
¢ Product Manufacturing:
Product details (e.g, batch number
manufacturer) are recorded on the
blockchain.

e Shipment to Distribution:
Shipment details (e.g., location, transport)
and IoT data (e.g., GPS, temperature) are
recorded on the blockchain for real-time
tracking.

e Real-Time Monitoring:
IoT devices update the blockchain with real-
time status (location, condition) of the
product during transit.

e Delivery and Receiving:
Product delivery is confirmed and recorded
on the blockchain. Smart contracts trigger
payment or inventory updates.

ALGORITHM
1. Product Manufacturing:
e Record product details (e.g, batch
number, supplier) on the blockchain.
e Generate a unique product identifier

(UID).
2. Product Shipment & Tracking:
e Attach IoT sensors (RFID, GPS,

temperature) to the product.

e Record shipment and track real-time
status (location, conditions) on the
blockchain.

3. Delivery Confirmation:

e Confirm product delivery via QR code
scan or GPS.

e Record delivery on the blockchain and
trigger smart contract.

4. Inventory Management:

e Update inventory on the blockchain upon
delivery.

e Trigger reorder if stock is low via smart
contract.

5. Payment Execution:

-

Carrier

Blockchain

Tax
representative
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Identity Management: Verifies the identity
of participants, ensuring secure access to the
system. Security & Privacy Module

%E

Distributor

Customs
represe

=S

¢ Inventory & Order Management:
Inventory levels are updated in real-time on
the blockchain. Smart contracts automate
reordering when stock is low.

e Payment and Settlement:
Payments are triggered automatically via
smart contracts upon successful delivery,
recorded securely on the blockchain.

e Reporting and Analytics:

Blockchain records provide data for
automatic performance reporting and
analysis.

e Compliance & Auditing:
Blockchain ensures transparent and
immutable records, facilitating compliance
and audits

e Smart contract checks conditions

(delivery, quality) and triggers payment.
e Record payment transaction on the
blockchain.
6. Reporting & Analytics:
e Analyze blockchain data for performance
insights.
e Generate real-time supply chain reports.
7. Compliance & Auditing:
e  Verify product and transaction records on
the blockchain for compliance.
e Generate audit reports based
blockchain data.
Application
e Supply Chain: Streamlines operations by
improving transparency, traceability, and
efficiency from production to delivery.
e Oil & Gas: Enhances the tracking of

on

resources, optimizing logistics and
reducing fraud in a complex global
network.

e Healthcare: Ensures the safe and timely
delivery of medical supplies, maintaining
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quality control and reducing counterfeit
risks.

e Banking & Financial Services: Manages
financial supply chains by automating
payment settlements and reducing
transaction inefficiencies.

e Insurance & Life Sciences: Facilitates the
secure exchange of data, improving claims

Results And Analysis
1. Transaction Via Metamask:
— Allows the wuser to perform the
transaction using the metamask
application.

2.Record Generation of the Product After
Transaction:
- Displays the Record of the all the products
that are gets buy and sold during the
supply chain system

management and supply chain logistics in
pharmaceuticals.

e Manufacturing: Optimizes production
processes by synchronizing supply with
demand and  improving  supplier
coordination.

— Uses the different accounts to perform
the transactions Uses the ethers.

- Details about the various products are
displays in the records.

n.eexdevoc &

3. Home Page
— The main dashboard providing access to
all tracking features.

— Shows options about the various
activities that are gets carried out during
the projects.

Welcome to the Supply Chain Dashboard

Conclusion

Integrating blockchain technology into Supply
Chain Management brings transformative
improvements in transparency, efficiency, and
security, fundamentally changing how supply
chains operate. By utilizing a decentralized and
immutable ledger, blockchain ensures that all
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transactions and product movements
recorded in a way that is transparent,

verifiable, and tamper-proof. This leads to real-
time, end-to-end traceability of goods, from
their origin at the manufacturer to their final
delivery, which significantly enhances trust
among all stakeholders, including suppliers,

are
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manufacturers, distributors, retailers, and
consumers.
Smart contracts play a pivotal role in

automating routine processes, such as payment
execution, inventory updates, and order
fulfillment. These self-executing contracts
automatically trigger actions when predefined
conditions are met, significantly reducing the
need for intermediaries, human intervention, and
administrative overhead. This not only
accelerates business processes but also
minimizes the risk of errors, delays, and frauds.
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