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I. INTRODUCTION 

 
The traditional agricultural supply chain involves multiple intermediaries such as commission agents 

and wholesalers, which often results in reduced income for farmers and lack of transaction transparency. 

Manual record-keeping systems also make transactions vulnerable to manipulation and delays. 

Blockchain technology offers a decentralized and immutable ledger system that ensures transparency 

and trust between participants. In this work, agricultural produce is tokenized into digital assets using 

Ethereum smart contracts. These tokens represent ownership of physical produce and can be securely 

transferred between farmers and buyers through blockchain-based transactions. 

 

System Architecture 

 

 
Figure 1: System Architecture of Blockchain-Based Agricultural Tokenization 

 

The architecture illustrates the farmer interface, smart contract layer deployed on Ethereum, and buyer 

interface connected through Web3.js. The local blockchain testing environment was implemented using 
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Ganache, while smart contracts were written and deployed via Remix IDE. The system ensures secure 

token minting, ownership transfer, and automated payment validation. 

 

Tokenization Mechanism 

In the proposed framework, each agricultural batch is converted into digital tokens through a smart 

contract. One token represents one kilogram of produce. When a farmer registers a batch, the smart 

contract mints tokens equivalent to the quantity supplied. Buyers purchase these tokens by transferring 

cryptocurrency, and the ownership is automatically updated on the blockchain. The transaction is 

validated and permanently recorded in the distributed ledger, ensuring immutability and traceability. 

 

Smart Contract Implementation 

The smart contract was developed using Solidity and deployed in a controlled environment. The 

contract includes functions for token creation, purchase validation, ownership transfer, and transaction 

logging. Upon successful payment confirmation, tokens are transferred to the buyer’s wallet, and the 

farmer receives payment instantly. All transactions are verified using blockchain consensus mechanisms, 

eliminating the need for intermediaries. 

 

Experimental Setup 

The implementation was tested with five registered farmers and ten agricultural batches. A total of 

twenty token transactions were executed in the Ganache testing network. Each transaction was 

monitored for execution time, gas consumption, and payment validation accuracy. The system was 

integrated with a Flask-based backend for authentication and transaction monitoring. 

 

Results and Performance Analysis 

 

Table 1: Transaction Performance Metrics 

Parameter Value 

Total Tokenized Batches 10 

Total Tokens Generated 1,000 

Total Transactions Executed 20 

Average Transaction Time 3.2 seconds 

Average Gas Used per Transaction 42,315 units 

Successful Transaction Rate 100% 

 

The table shows that all transactions were successfully executed with an average processing time of 3.2 

seconds in the local blockchain environment. Gas consumption remained stable across transactions, 

indicating efficient smart contract design. 
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Table 2: Comparison Between Traditional and Tokenized System 

Metric Traditional Market Proposed Blockchain System 

Payment Settlement Time 2–5 days Instant (within 5 seconds) 

Record Transparency Low High 

Risk of Tampering Moderate None 

Farmer Profit Retention 60–70% 95–100% 

Middlemen Involvement Present Eliminated 

 

The proposed system significantly improves transaction speed and transparency. Farmers retain a higher 

percentage of profit due to elimination of intermediaries, and blockchain immutability prevents record 

tampering. 

 

Table 3: Token Ownership Verification Results 

Test Case Tokens Purchased Ownership Updated Verification Status 

Test 1 50 Yes Verified 

Test 2 100 Yes Verified 

Test 3 150 Yes Verified 

Test 4 200 Yes Verified 

Test 5 75 Yes Verified 

 

Ownership verification tests confirm that token transfers were accurately recorded on the blockchain 

ledger. All transactions maintained consistency and integrity. 

 

II. CONCLUSION 

 
The blockchain-based tokenization framework successfully demonstrates secure, transparent, and 

efficient agricultural trade without intermediaries. The implementation using Ethereum smart contracts 

ensured immutability, real-time payment settlement, and verified ownership transfer. Experimental 

results validate the system’s effectiveness in reducing transaction delays and increasing farmer profit 

margins. The proposed framework can be extended with IoT-based produce verification and AI-driven 

price prediction models in future work. 
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