s% ¢

0 ~all® . a9
Aer] DU 9l ICATom

THE (
: S (@)
AGRI PUBLICATION
"_THE FUTURE OF AGRICULTURE_J (e-Magazine for Agricultural Articles)
Volume: 01, Issue: 01 (APR-MAY, 2026)
GROW WITH EVERY PAGE!
Available online at https://agripublication.com/
UDYAM Registered Number: UDYAM-MP-06-0043239 ©Agri Publication, ISSN: XXXXXXXX

BLOCK CHAIN TECHNOLOGY IN AGRICULTURAL SUPPLY
CHAIN -ENHANCING TRANSPARENCY, TRACEABILITY, AND

TRUST

Navadeep Reddy

B.Sc. hons Agriculture, Agriculture college, Aswaraopet, 507301

Professor Jayashankar Telangana Agriculture University, Hyderabad

Abstract

The agricultural supply chain involves multiple stakeholders—from producers and processors to
distributors, retailers, and consumers—making it prone to inefficiencies, data asymmetry, and fraud.
Blockchain technology, a decentralized digital ledger system, has emerged as a transformative solution
to enhance traceability, transparency, and trust in agri-food value chains. This article explores the
architecture, working principles, and applications of blockchain in agriculture, highlighting its potential
to ensure food safety, fair trade, and efficient logistics while discussing key challenges and policy
implication.

1.INTRODUCTION

Agriculture is one of the most complex supply networks, with perishable products passing through
numerous intermediaries. Traditional supply chains often face challenges such as lack of transparency,
product adulteration, delayed payments, and inconsistent data sharing.

Blockchain technology, originally conceptualized for cryptocurrency transactions, has found significant
relevance in agricultural logistics and supply chain management due to its capacity for secure,
immutable, and distributed record keeping. The integration of blockchain in agriculture enables every
transaction from farm to fork to be securely recorded, verified, and shared among participants in real-
time.

2.UNDERSTANDING BLOCKCHAIN TECHNOLOGY

Blockchain is a distributed ledger system that stores transactional data across a network of computers
(nodes) in a chronologically linked series of “blocks.” Each block contains:
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Transaction data (e.g., product movement, quality test results),
e Timestamp, and
e Cryptographic hash of the previous block.

This structure ensures that once a record is entered, it cannot be altered, creating an immutable chain of
verified information.
Key features relevant to agriculture include:

e Decentralization: No single authority controls the data.

e Transparency: All authorized participants can view verified records.

e Immutability: Data tampering is virtually impossible.

e Smart contracts: Automated digital agreements trigger actions when predefined conditions are met.

3.STRUCTURE OF AGRICULTURAL SUPPLY CHAIN AND BLOCKCHAIN INTEGRATION

The agricultural supply chain typically involves five major stages:

1. Production (Farm Level) — crop cultivation, livestock rearing

2. Processing and Storage — cleaning, grading, packaging

3. Transportation and Logistics — cold chain and warehousing

4. Distribution and Retail — wholesalers, markets, retailers

5. Consumption and Feedback — consumers and regulatory audits

Blockchain integrates into each stage through data capture devices (loT sensors, QR codes, RFID tags),
cloud storage, and smart contract-enabled platforms to record transactions.

Example:
A mango shipment can be tracked from farm harvest to export through blockchain, recording temperature,
humidity, and transportation conditions at every node, ensuring traceability and quality assurance.
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4.APPLICATIONS OF BLOCKCHAIN IN AGRICULTURAL SUPPLY CHAINS

i.  Traceability and Food Safety

Blockchain provides end-to-end visibility of the product’s journey. Consumers can scan a QR code to
verify:

«  Origin of produce (farm location)

+ Type of inputs used (fertilizers, pesticides)
» Harvest and packaging dates

« Transport and storage conditions

Example: IBM Food Trust and Walmart have implemented blockchain to trace leafy greens within
seconds, improving food safety and recall efficiency.

ii.  Fair Pricing and Farmer Empowerment

Smart contracts ensure automatic and transparent payment transfers when delivery and quality
conditions are met, reducing exploitation by intermediaries.

Example: Blockchain-enabled coffee traceability platforms like Bext360 guarantee fair trade payments
directly to farmers.

iii. Reduction of Post-Harvest Losses

Integration with loT sensors allows monitoring of temperature and humidity, with blockchain securely
logging this data to trigger alerts for corrective action, minimizing spoilage during transit.

iv.  Certification and compliance

Blockchain can store verified data to organic certification, pesticide use, carbon footprint and
making more reliable and reducing paperwork.

V. Supply chain Financing

Financial institutions can access blockchain verified records of farm produce, facilitating low
interest credit and risk free insurance claims for farmers based on real-time data
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5. TECHNOLOGICAL FRAMEWORK:

A blockchain-based agricultural supply chain typically includes:

Data Input Layer: loT devices, drones, mobile apps

Blockchain Layer: Distributed ledger and smart contracts

Application Layer: Dashboards for farmers, processors, and retailers

User Interface: Mobile/web-based platforms for monitoring and verification
Smart contracts automate transactions such as:

Release of payment upon verified delivery.

Triggering insurance payout after validated crop loss data.

Generating digital receipts and compliance reports

6.ADVANTAGES:

Transparency and Traceability
Reduction in fraud

Efficient supply chain management
Better farmer payments

Data security

7.CHALLENGES:

Lack of awareness
High initial cost
Technical complexity
Internet dependency
Scalability issues

8.FUTURE PROSPECTS AND POLICY IMPLICATIONS:

The integration of Al, loT, and blockchain can lead to next-generation digital supply chains with

predictive analytics, automated compliance, and real-time

Policymakers must

Encourage open blockchain frameworks for agriculture.
Support pilot projects and digital literacy programs for smallholders.
Establish standards for data governance, privacy, and interoperability.

decision-making.

Promote agribusiness innovation ecosystems integrating blockchain with e-NAM and other national

agri-markets.
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9. CONCLUSION: Blockchain technology offers a revolutionary approach to transforming agricultural supply
chains into transparent, traceable, and trustworthy systems. By recording every step from production to
consumption on an immutable ledger, blockchain enhances food safety, farmer income, and consumer
confidence. However, for widespread adoption, coordinated efforts are required among governments, agri
tech startups, research institutions, and farmers to build capacity and develop cost-effective, scalable
blockchain-based solutions.
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