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Abstract—The agricultural supply chain faces significant
challenges such as inefficiencies, lack of transparency,
and issues with product traceability, which hinder its
potential for growth and sustainability. These challenges
arise from fragmented systems, manual processes, and a
lack of real-time data sharing among various
stakeholders.  Blockchain  technology offers a
transformative solution to these problems by providing a
secure, transparent, and immutable ledger for tracking
the journey of agricultural products from farm to
consumer.
This project proposes a Blockchain-based Agricultural
Product Supply Chain System that utilizes blockchain to
enhance the traceability, security, and transparency of
agricultural transactions. Built with Streamlit, a Python
framework for web applications, the platform leverages
blockchain to create an efficient, decentralized system
for stakeholders such as farmers, dealers, distributors,
and customers. The system ensures that every product
movement, transaction, and agreement is securely
recorded and easily verifiable.

Key features of the application include:

® Real-time Product Traceability: Blockchain allows
all parties to track the origin, handling, and
movement of agricultural products throughout the
supply chain.

e Smart Contracts: Automated contracts streamline
transactions and ensure fast, secure, and
transparent payments.

e Decentralized Ledger: An immutable ledger ensures
that all transactions are recorded transparently and
can be audited for authenticity and accuracy.

I. INTRODUCTION

In today’s world, the agricultural industry plays a
critical role in feeding the global population. However,
the supply chain that connects farmers, dealers,
distributors, and consumers faces numerous
challenges, including inefficiencies, lack of
transparency, and fraud. As the demand for
transparency and traceability increases, blockchain
technology offers a promising solution to address
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these issues. By enabling decentralized, secure, and
transparent  record-keeping,  blockchain  can
revolutionize the agricultural supply chain, ensuring
that every transaction is tracked and verified.

This project presents a Blockchain-based Agricultural
oduct Supply Chain System, a web application
designed to allow stakeholders in the agricultural
industry to track the movement and transactions of
products in real-time. The application is built using
Stream lit, a Python framework for creating interactive
web applications, and integrates blockchain
technology to ensure the transparency, traceability,
and security of transactions.

The core functionality of the application includes:

° Product Traceability: Every product’s
journey from farm to table is recorded on the
blockchain, providing full transparency and
accountability.

° Smart Contracts: These contracts automate
agreements between stakeholders, reducing the need
for intermediaries and ensuring faster, secure
payments.

° Decentralized Ledger: A transparent and
immutable ledger records all transactions, making it
easy to verify the authenticity and history of any
product.

Users can interact with the platform through a user-
friendly interface, allowing them to trace products,
verify transactions, and ensure that products meet
quality standards. Whether for verifying the origin of
products, ensuring fair pricing, or automating
transactions, this tool provides a secure and efficient
way for stakeholders to engage with the agricultural
supply chain.

This project combines blockchain’s security and
transparency features with an intuitive web interface,
making it accessible to both tech-savvy users and
those unfamiliar with blockchain, thus providing a
solution that benefits all participants in the agricultural
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supply chain.
Il. RELATED WORKS

Blockchain  technology has emerged as a
transformative tool for enhancing transparency,
security, and efficiency in various industries,
including agriculture. Several studies have explored its
potential applications in the agricultural supply chain.
This section presents an overview of relevant literature
that has

contributed to understanding the role of blockchain in
agricultural supply chains.

1. Blockchain Technology in Agricultural Supply

Chain Management

John Smith, Emily Brown, and Thomas Clark (2021)

conducted a study on blockchain’s role in improving

transparency, traceability, and security within

agricultural supply chains. The research highlighted

the inefficiencies in traditional supply chain

management, such as lack of real-time tracking and

fraudulent transactions. The study concluded that

blockchain’s decentralized and immutable ledger can

mitigate these issues by enabling stakeholders to track

product movement and verify transaction authenticity.

Demerits:

e High implementation costs.

e  Scalability challenges for large-scale agricultural
networks.

e Unclear regulatory frameworks for blockchain
applications in agriculture.

2. Blockchain for Transparency and Traceability in the

Food Supply Chain

Maria Hernandez, David Lee, and Laura Roberts

(2020) investigated the integration of blockchain in

food supply chains to enhance traceability. Through a

case study of a pilot project, the researchers

demonstrated how blockchain ensures data integrity

and reduces fraud, particularly in verifying product

authenticity and preventing counterfeit goods.

Demerits:

e Complexity in integrating blockchain with legacy
systems.

e  Privacy concerns regarding data transparency.

e High energy consumption in certain blockchain
networks.
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3. Blockchain in Agricultural Supply Chains: A

Comprehensive Review

Priya Sharma, Arvind Patel, and George Thompson

(2023) provided a review of blockchain applications in

agriculture, focusing on case studies across different

regions. The study categorized blockchain use cases

into traceability, payment automation, and quality

control, emphasizing its effectiveness in reducing

inefficiencies.

Demerits:

e Resistance to change from traditional
stakeholders.

e Limited adoption in developing regions due to
lack of infrastructure.

e Interoperability challenges between different
blockchain platforms.

4. The Role of Blockchain in Enhancing Food Safety

and Quality Control

Sandra Wright, Nicholas Grant, and Richard Walker

(2021) explored how blockchain can be leveraged to

ensure food safety and regulatory compliance. Their

model proposed the use of blockchain for recording

inspection  results and  monitoring  handling

procedures, ensuring stakeholders have access to real-

time quality control data.

Demerits:

e Risk of privacy breaches when storing detailed
product information.

e Limited awareness of blockchain technology
among farmers.

e Requirement for advanced IT infrastructure,
which may not be accessible to all stakeholders.

5. Blockchain and Smart Contracts in Agricultural

Supply Chains

Jennifer Martinez, Robert Hall, and Samuel Kim

(2022) examined the integration of smart contracts

with blockchain technology in agriculture. Their

research illustrated how smart contracts could

automate transactions, reduce manual intervention,

and enhance payment processing efficiency.

Demerits:

e Smart contracts require technical expertise to
develop and execute.

e Legal uncertainty regarding the enforceability of
smart contracts in agriculture.

e Challenges in integrating smart contracts with
existing supply chain workflow
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IV. METHODOLOGY

Farmer Module: This module allows farmers to
register their products, input details such as type,
quantity, and location, and track product conditions
using loT sensors. Farmers can also initiate smart
contracts for transactions, ensuring that they receive
timely and fair payments without intermediaries. By
integrating blockchain, this module enhances product
traceability and ensures that the agricultural goods
meet quality standards before reaching the market.

Distributor/Dealer Module: Distributors and dealers
play a crucial role in the supply chain by managing
inventory and product logistics. This module enables
them to access transparent information about product
quality, pricing, and availability. Additionally, it
allows them to track the movement of goods from
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farms to retailers, ensuring that products are
transported under optimal conditions. Smart contract
integration automates purchase and sales agreements,
reducing paperwork and eliminating disputes.Retailer
Module: Retailers use this module to verify product
authenticity, manage stock, and update pricing
information. With blockchain technology, retailers can
ensure that they are receiving genuine products
sourced from verified farms and distributors. This
module also provides consumers with access to real-
time information on product origins and quality,
enhancing trust in the agricultural supply chain.

Consumer Module: Consumers can use this module to
scan QR codes on agricultural products and retrieve
detailed information about their journey from farm to
store. This transparency ensures that consumers can
verify certifications such as organic or fair trade and
make informed purchasing decisions. The module also
provides an interface for consumer feedback, which
can be recorded on the blockchain to enhance
accountability.

Smart Contract Module: This module automates
transactions between farmers, distributors, retailers,
and consumers by executing predefined conditions
through smart contracts. These contracts ensure that
payments are processed instantly upon fulfillment of
agreed terms, reducing delays and the need for
intermediaries. The module also provides an
immutable record of all contract-related activities,
ensuring transparency and compliance with industry
regulations.

Payment and Transaction Module: Facilitating secure
and instantaneous payments, this module leverages
blockchain to reduce dependency on traditional
banking systems. It supports cryptocurrency and
digital payment options, enabling seamless
transactions across borders. By reducing transaction
fees and delays, this module improves cash flow
efficiency for all stakeholders in the agricultural
supply chain.

Analytics and Reporting Module: This module
provides stakeholders with data-driven insights into
supply chain operations. It generates reports on
product movement, demand trends, and pricing
fluctuations. By analyzing real-time data, businesses
can optimize inventory management, improve supply
chain efficiency, and predict market trends, leading to
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better decision-making and reduced wastage.
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V. CONCLUSION

The integration of Blockchain Technology in the
agricultural  product supply chain offers a
transformative solution to address inefficiencies,
fraud, lack of transparency, and delayed payments.
Traditional agricultural supply chains suffer from
fragmented  record-keeping, inconsistent  data
management, and reliance on intermediaries, leading
to delays and disputes. Blockchain mitigates these
challenges by establishing a decentralized and
immutable ledger that ensures real-time, tamper-proof
records of transactions. By providing end-to-end
traceability, blockchain enables all stakeholders—
including farmers, distributors, retailers, and
consumers—to track product movement, verify
authenticity, and monitor quality control measures at
every stage of the supply chain. Additionally, smart
contracts automate agreements and ensure secure,
instantaneous  transactions,  reducing  manual
verification and eliminating unnecessary
intermediaries.

Beyond logistical efficiency, blockchain plays a
crucial role in enhancing consumer trust and market
competitiveness. By offering verifiable product
information, consumers can trace the origin of
agricultural goods, check for compliance with organic
or fair-trade certifications, and assess food safety
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standards in real time. This transparency builds
consumer confidence, fosters brand loyalty, and
creates a more ethical and accountable supply chain.
Financially, blockchain streamlines payment systems,
ensuring that farmers and small-scale producers
receive timely and transparent payments, reducing
their dependency on traditional banking systems. This
financial  inclusivity = empowers  marginalized
agricultural communities and allows them to
participate more actively in global trade, improving
economic sustainability for all stakeholders.
Additionally, blockchain contributes to sustainability
and waste reduction by providing real-time insights
into supply chain operations. With better tracking and
data analytics, stakeholders can optimize inventory
management, reduce food spoilage, and minimize
resource wastage. The ability to track carbon
footprints and environmental impact through
blockchain ~ further ~ encourages  eco-friendly
agricultural ~ practices and compliance  with
sustainability regulations. As blockchain adoption
continues to grow, it has the potential to revolutionize
agricultural supply chains by increasing operational
efficiency, reducing costs, and enhancing product
quality. Ultimately, this technology fosters a more
equitable, efficient, and transparent agricultural
ecosystem, benefiting both producers and consumers
while promoting long-term sustainability.

VI. OUTPUT
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