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I.INTRODUCTION 

The growing demand for organic produce has highlighted the need for robust, transparent supply chains that can assure 

authenticity and compliance with quality standards. Traditional systems suffer from inconsistent data handling, insufficient 

traceability, and a lack of real- time stakeholder collaboration. These shortcomings expose the supply chain to fraud and consumer 

distrust. 

"Agri Tech" introduces a blockchain-powered platform designed to combat these issues. By integrating decentralized 

ledgers and smart contracts, the system maintains secure, tamper-proof records of each transaction and operation throughout the 
organic food supply chain. This ensures efficient, transparent processes and builds trust among stakeholders. 

 

II.METHODOLOGY 

Agri Tech adopts a modular and decentralized approach to improve visibility, security, and efficiency across the organic food supply 

chain. The system is structured around four core components: 

 

1. Blockchain Framework 

 Platform: Ethereum block chain used for transparent, decentralized data storage. 

 Smart Contracts: Automate validations and transactions across stakeholders, ensuring compliance and eliminating 

intermediaries 

 

2. Stakeholder-Centric Architecture 

 Farmers: Input cultivation practices, certification data, and harvest records. 

 Distributors: Log packaging, logistics, and environmental handling metrics. 

 Retailers: Attach QR codes to product batches, linking them to blockchain-stored data. 

 Consumers: Use QR scanners to verify product origin, handling history, and authenticit 

 

3. IoT Integration (Future Scope) 

 Real-time condition monitoring during storage and transport (e.g., temperature, humidity). 

 Enhances traceability with sensor-fed data entries directly to blockchain. 

 

4. Development Stack 

 Languages: Python (backend), Solidity (smart contracts), JavaScript (frontend). 

 Platforms & Tools: Flask, Ganache, Metamask. 

 Database: SQLite used for off-chain metadata and lightweight queries. 
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operations to ensure product authenticity and minimize fraud. Evaluations demonstrate Agri Tech effectiveness in addressing inefficiencies in 
conventional supply chains. Future enhancements include integrating IoT devices and machine learning capabilities. 
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III.MODELING AND ANALYSIS 

To understand system behavior and stakeholder interactions, multiple modeling tools are employed: 

1. Use Case Diagram 

Illustrates interactions among stakeholders and system processes: 

 Product data entry by farmers. 

 Packaging & shipment updates by distributors. 

 QR generation by retailers. 

 Verification by consumers. 

 
Figure 1: Use Case Diagram 

 
 

2. Sequence Diagram 

Chronologically outlines actions: 

 Farmers input batch data → sent to blockchain. 

 Distributors update logistics info → verified by smart contracts. 

 Consumers scan QR → retrieve product history from blockchain. 

Figure 2: Sequence Diagram 
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3. Data Flow Diagram (DFD) 

Visualizes flow from data generation to verification: 

 Input: Farming and shipping data. 

 Processing: Smart contract validation. 

 Storage: Immutable ledger blocks. 

 Output: Transparent access for retailers and consumers 

 

 
Figure 3: Data Flow Diagram 

 

4. Activity Diagram 

Describes logical flow of key operations: 

 Certificate verification. 

 QR code generation. 

 Smart contract execution. 

 Consumer feedback mechanisms. 

 
IV.RESULTS AND DISCUSSION 

The Agri Tech platform was tested against real-world scenarios to validate its effectiveness. Results are as follows: 

 

1. Traceability Improvement 

 Block chain enabled granular tracking across all nodes. 

 Historical logging exposed discrepancies and enhanced accountability. 
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2. Enhanced Transparency 

 Tamper-proof records provided full visibility to all parties. 

 

 Resulted in reduced disputes and improved auditability. 

 

3. Security & Trust 

 Decentralized data storage and automation via smart contracts prevented unauthorized alterations. 

 Lower human intervention led to higher reliability. 

 

4. Consumer Empowerment 

 QR access gave consumers direct insight into farming practices and distribution chains. 

 Boosted consumer confidence and purchasing intent. 

 

5. Scalability 

 Designed to support growing networks with minimal performance degradation. 

 Handles high transaction volume with consistent latency. 

 

V.CONCLUSION 
  Agri Tech presents a transformative solution for enhancing transparency, traceability, and trust in organic food supply 

chains using blockchain technology. By automating processes through smart contracts and offering tamper-proof data storage, Agri 

Tech addresses the limitations of traditional systems. The platform empowers all stakeholders—from farmers to consumers—by 

ensuring data integrity and real-time access to product histories. Its modular architecture enables scalability and adaptability across 

various industries. With future integrations of IoT and machine learning, Agri Tech is poised to redefine supply chain management 

beyond agriculture, extending its benefits to sectors like pharmaceuticals, luxury goods, and beyond. 
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