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Introduction: 

 The vegetable supply chain involves 

multiple stages, including production, 

harvesting, processing, transportation, 

distribution, and retail. Due to its perishable 

nature 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nature, maintaining quality and safety 

throughout the supply chain is critical. 

However, traditional systems often rely on 

manual record-keeping and fragmented data 

management 
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Abstract: - 

Ensuring transparency, safety, and accountability in 

the vegetable supply chain has become increasingly 

important due to rising consumer awareness and global 

food trade complexities. Traditional supply chains often 

suffer from poor traceability, information gaps, and lack of 

trust among stakeholders. Blockchain technology, a 

decentralized and tamper-proof digital ledger system, offers 

a promising solution by enabling real-time tracking and 

verification of products across the supply chain. 

Blockchain-enabled traceability systems allow every 

transaction—from farm to consumer—to be securely 

recorded and accessed, enhancing food safety, reducing 

fraud, and improving supply chain efficiency. This article 

explores the classification, types, characteristics, 

application methodology, advantages, and future strategies 

of blockchain technology in vegetable supply chains, 

highlighting its transformative potential in ensuring 

transparency and sustainability. 
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systems, supply chain transparency, food safety, digital 

agriculture etc. 
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management, leading to inefficiencies, delays, 

and lack of transparency. 

Consumers today demand more 

information about the origin, quality, and 

safety of the food they consume. Issues such as 

food fraud, contamination, and mislabeling 

have further emphasized the need for reliable 

traceability systems. Blockchain technology 

has emerged as a powerful tool to address 

these challenges by providing a secure, 

transparent, and decentralized platform for 

data recording and sharing. 

In blockchain-enabled systems, each 

transaction is recorded as a block and linked to 

the previous one, forming a chain that cannot 

be altered without consensus. This ensures 

data integrity and builds trust among 

stakeholders. In vegetable supply chains, 

blockchain enables real-time tracking of 

produce from farm to fork, ensuring 

accountability and improving decision-

making. 

Key Highlights 

1. Classification of Blockchain Systems in 

Agriculture 

Blockchain systems used in vegetable 

supply chains can be classified based on access 

and control: 

a) Public Blockchain 

 Open to all participants 

 High transparency but lower privacy 

 Suitable for consumer-facing 

traceability 

b) Private Blockchain 

 Controlled by a single organization 

 Higher privacy and faster processing 

 Used by companies for internal 

operations 

c) Consortium Blockchain 

 Managed by a group of organizations 

 Balances transparency and privacy 

 Ideal for supply chain networks 

involving multiple stakeholders 

d) Hybrid Blockchain 

 Combines features of public and 

private blockchains 

 Offers flexibility and scalability 

These classifications help in selecting 

appropriate blockchain systems based on 

specific supply chain requirements. 

2. Types of Blockchain Applications in 

Vegetable Supply Chains 

a) Product Traceability Systems 

 Track vegetables from farm to 

consumer 

 Record details such as origin, harvest 

date, and handling conditions 

b) Smart Contracts 

 Automated agreements executed when 

predefined conditions are met 

 Ensure timely payments and reduce 

disputes 

 

164 



  

 E-ISSN: 2583-5173                 Volume-4, Issue-10, March, 2026 

New Era Agriculture  
Magazine 

 

c) Certification and Compliance Systems 

 Verify organic certification and quality 

standards 

 Prevent fraud and mislabelling 

d) Logistics and Transportation 

Monitoring 

 Track temperature, humidity, and 

location during transport 

 Maintain product quality 

e) Inventory and Retail Management 

 Improve stock management and reduce 

wastage 

 Provide real-time inventory updates 

These applications demonstrate the 

wide-ranging benefits of blockchain in supply 

chain management. 

3. Characteristics of Blockchain-Enabled 

Traceability Systems 

 Decentralization: No single authority 

controls the data 

 Immutability: Data once recorded 

cannot be altered 

 Transparency: All stakeholders can 

access relevant information 

 Security: Cryptographic techniques 

protect data from unauthorized access 

 Traceability: Complete tracking of 

products across the supply chain 

These features make blockchain a 

reliable and efficient solution for supply chain 

transparency. 

 

4. Application Methodology 

The implementation of blockchain-

enabled traceability systems involves several 

steps: 

Step 1: Data Collection 

 Collect information at each stage of the 

supply chain 

 Use sensors, QR codes, and RFID tags 

Step 2: Data Recording 

 Record data as blocks in the blockchain 

network 

 Include details such as location, time, 

and product condition 

Step 3: Data Verification 

 Validate transactions through 

consensus mechanisms 

 Ensure accuracy and authenticity 

Step 4: Integration with IoT 

 Use IoT devices for real-time 

monitoring 

 Automatically update blockchain 

records 

Step 5: Access and Sharing 

 Provide stakeholders access to relevant 

data 

 Consumers can scan QR codes to view 

product history 

Step 6: Analysis and Decision-Making 

 Use data analytics to improve supply 

chain efficiency 

 Identify bottlenecks and reduce losses 
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This systematic approach ensures 

effective implementation and operation of 

blockchain systems. 

5. Advantages of Blockchain in Vegetable 

Supply Chains 

a) Enhanced Transparency- Blockchain 

provides complete visibility of the supply 

chain, building trust among consumers and 

stakeholders. 

b) Improved Food Safety- Quick 

identification of contamination sources 

reduces health risks and enables faster 

recalls. 

c) Reduction of Fraud- Prevents 

mislabelling and counterfeit products 

through verified records. 

d) Efficient Supply Chain Management- 

Streamlines operations and reduces delays. 

e) Reduced Food Wastage- Real-time 

monitoring helps maintain quality and 

minimize losses. 

f) Better Price Realization for Farmers- 

Transparent pricing and reduced 

intermediaries benefit farmers. 

g) Consumer Confidence- Access to product 

information increases trust and satisfaction. 

6. Applications in Vegetable Supply 

Chains 

Blockchain technology is increasingly 

being applied in various aspects of vegetable 

supply chains: 

 Farm-Level Tracking: Recording 

cultivation practices and input usage 

 Post-Harvest Handling: Monitoring 

storage conditions 

 Transportation: Tracking temperature 

and humidity during transit 

 Retail: Providing product information 

to consumers through QR codes 

 Export Supply Chains: Ensuring 

compliance with international 

standards 

These applications highlight the 

transformative impact of blockchain on supply 

chain transparency. 

Future Strategies 

The future of blockchain-enabled 

traceability systems in vegetable supply chains 

includes several advancements: 

1. Integration with Artificial 

Intelligence- Combining blockchain 

with AI for predictive analytics and 

improved decision-making. 

2. Adoption of Smart Packaging- Use of 

intelligent packaging with sensors to 

provide real-time data. 

3. Expansion of Global Supply Chains- 

Blockchain will facilitate international 

trade by ensuring compliance and 

transparency. 

4. Development of User-Friendly 

Platforms- Simplified interfaces for 
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farmers and stakeholders to encourage 

adoption. 

5. Policy and Regulatory Support- 

Government initiatives to promote 

blockchain adoption in agriculture. 

6. Cost Reduction and Scalability- 

Advancements in technology will make 

blockchain systems more affordable 

and scalable. 

Conclusion 

Blockchain-enabled traceability 

systems have the potential to revolutionize 

vegetable supply chains by enhancing 

transparency, efficiency, and trust. By 

providing a secure and immutable record of 

transactions, blockchain ensures accountability 

at every stage of the supply chain. Its 

integration with IoT and other digital 

technologies further strengthens its 

capabilities, enabling real-time monitoring and 

data-driven decision-making. As the demand 

for safe and high-quality food continues to 

grow, blockchain technology will play a 

crucial role in transforming agricultural supply 

chains and promoting sustainable practices. 

The widespread adoption of blockchain in 

vegetable production and distribution will 

contribute to improved food safety, reduced 

wastage, and increased consumer confidence. 
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