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Abstract: The agricultural sector faces a myriad of challenges, including unpredictable seasonal 

changes, supply chain disruptions, and inefficiencies that often lead to fraud, misinformation, and 

a lack of trust among stakeholders. To address these issues, this research proposes a Blockchain-

based Agricultural Supply Chain Management System that leverages blockchain-inspired principles 

such as transparency, traceability, and automation to revolutionize the industry. The system 

provides a secure and structured platform for the storage and transfer of data, allowing agricultural 

producers to maintain comprehensive, tamper-proof records of their transactions. This enhances 

trust across the supply chain by ensuring product traceability from farm to table, which in turn 

boosts food safety and quality assurance. By reducing inefficiencies, paperwork, and manual 

processes, the system minimizes operational costs and the risk of fraud, while improving the overall 

productivity and sustainability of agricultural practices. Moreover, the solution addresses market 

access challenges faced by small-scale farmers, ensuring they can meet compliance standards and 

gain access to broader markets. Despite challenges related to awareness and implementation 

costs, this blockchain-inspired solution promises to improve the transparency, security, and 

efficiency of agricultural transactions, promoting fair trade practices and enabling informed 

decision-making. Ultimately, this system presents a transformative opportunity for the agricultural 

supply chain by fostering greater accountability, reducing inefficiencies, and enhancing the 

sustainability of the sector. 
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I. INTRODUCTION 

The agricultural sector faces numerous challenges, including supply chain inefficiencies, fraud, and a 

lack of transparency, all of which hinder productivity and trust among stakeholders. Traditional 

systems often involve intermediaries, leading to delays, higher costs, and increased risk of 

misinformation. Blockchain technology, with its principles of decentralization, transparency, and 

security, offers a promising solution to address these issues. This paper explores the potential of a 

blockchain-based agricultural supply chain management system that ensures secure, transparent, and 

efficient transactions from farm to table. By providing traceable and tamper-proof records, this system 

enhances food safety, reduces fraud, and promotes trust among all stakeholders, including farmers, 

consumers, and distributors. Furthermore, it streamlines operations, minimizes paperwork, and costs, 

ultimately improving market access and supporting the sustainability of agricultural practices. 

Agricultural producers today face numerous challenges, including unpredictable weather patterns, 
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supply chain disruptions, and increasing labor demands. In this complex environment, having access 

to a reliable and transparent information database is crucial. Effective knowledge transfer whether 

related to market trends or farming techniques is essential for improving agricultural practices. 

However, third-party involvement often leads to misinformation, which can undermine the industry’s 

integrity. To address these challenges, blockchain technology offers a promising solution. This paper 

explores how blockchain-inspired systems can enhance agricultural supply chains by incorporating key 

principles such as transparency, traceability, and automation. 

A major advantage of the proposed system is its ability to provide a secure, structured platform for 

data storage and transfer. With a centralized, well-documented database, agricultural producers can 

maintain a transparent record of their transactions, fostering trust among stakeholders and reducing 

the risk of fraud and misinformation. Additionally, blockchain technology can streamline agricultural 

processes by minimizing inefficiencies, reducing paperwork, and automating transaction verification. 

This not only improves operational efficiency but also ensures data integrity and reduces human 

errors. 

 

 
Figure 1. Traceability System Product and Information Flow [1] 

 

Traceability is another significant benefit of this system. It allows producers to track the journey of 

agricultural products from farm to table, providing consumers with visibility into the origin and quality 

of their food. By adopting a transparent, digital ledger approach, the system enhances consumer trust 

and confidence. 

However, the adoption of blockchain technology in agriculture presents challenges, including a lack of 

awareness among producers and the associated implementation costs. Educating farmers about the 

benefits of blockchain and its integration into existing systems will be critical to widespread adoption. 

Ultimately, blockchain has the potential to revolutionize the agricultural sector by offering a secure, 

efficient, and transparent platform for data management. By addressing issues such as traceability, 

automation, and integration with agricultural technologies, this system can enhance the productivity, 

sustainability, and profitability of agricultural practices. To fully realize these benefits, collaboration 

among stakeholders is essential, ensuring that blockchain solutions are accessible and practical for all 

producers, regardless of their size or resources. 

II. LITERATURE REVIEW 
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The agricultural supply chain is a complex, multifaceted system that involves various stakeholders, 

including producers, distributors, wholesalers, and consumers. Ensuring the transparency, 

traceability, and efficiency of transactions within this chain is critical for maintaining the integrity of 

the food system, particularly in the face of global challenges such as fraud, inefficiency, and supply 

chain disruptions. In recent years, blockchain technology has emerged as a promising solution to 

address these challenges by enabling secure, transparent, and traceable transactions. This section 

explores existing literature on the integration of blockchain in agricultural supply chain, focusing on 

its potential to enhance transparency, traceability, efficiency, fraud prevention, and market access. 

 

1. Transparency and Traceability in Agricultural Supply Chains 

Transparency and traceability are key concerns in agricultural supply chains. In many traditional 

agricultural systems, lack of visibility into the movement of goods from farm to table creates 

opportunities for fraud, mislabeling, and contamination [2]. Blockchain technology offers a 

solution to this problem by providing a decentralized and immutable ledger that records all 

transactions and product movements, ensuring the accuracy and transparency of information. 

According to Kamble et al. [3], blockchain can enhance traceability by allowing consumers and 

stakeholders to track the journey of agricultural products, from farm to consumer, ensuring that 

food safety standards are met. Additionally, blockchain-based traceability allows for real-time 

monitoring of product quality, thereby improving consumer trust in food products [4]. 

 

2. Efficiency and Cost Reduction 

The agricultural supply chain is often burdened by inefficiencies, such as excessive paperwork, 

manual processes, and reliance on intermediaries [5]. These inefficiencies lead to increased costs, 

delays, and errors, which affect the profitability and competitiveness of agricultural businesses. 

Blockchain technology can streamline supply chain operations by automating processes, reducing 

the need for intermediaries, and minimizing the administrative burden of documentation [6]. A 

study by Dabbagh et al. [7] found that by automating transaction verification and creating a digital 

record of each product’s journey, blockchain reduces human errors, accelerates payment 

processing, and minimizes the costs for an inventory management, logistics, and compliance. 

 

3. Fraud Prevention and Counterfeit Risk Reduction 

Fraud and counterfeit products are major challenges in the agricultural sector. These issues 

undermine consumer confidence, harm producers, and distort market prices. Blockchain's 

tamper-proof nature provides a secure means of verifying the authenticity of products. According 

to Pereira et al. [8], by providing an immutable, digital record of every transaction, blockchain 

can significantly reduce the risk of fraud. Furthermore, blockchain’s ability to track each stage of 

product movement ensures that illegal practices, such as the illegal storage of goods or price 

manipulation, are easily identified and prevented [4]. This feature is especially relevant for small-

scale farmers, who are often vulnerable to fraud and lack the resources to combat it. 

4. Market Access for Small-Scale Farmers 
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Access to markets is a critical issue for small-scale farmers who often struggle to meet compliance 

requirements due to limited resources and lack of market knowledge [9]. Blockchain-based 

solutions can bridge this gap by providing smallholders with the tools to demonstrate compliance 

with market standards, enabling them to access new markets and secure fair prices for their 

products. Through blockchain, small farmers can maintain verifiable records of their products, 

which help prove the quality, safety, and origin of their goods, thereby enhancing their market 

competitiveness [10]. Moreover, blockchain facilitates direct connections between producers 

and consumers, eliminating intermediaries and allowing farmers to retain a larger portion of the 

value generated from their products. 

 

5. Challenges in Blockchain Adoption 

While the potential benefits of blockchain in agriculture are clear, there are several challenges to 

its widespread adoption. One of the major barriers is the lack of awareness and understanding of 

blockchain technology among agricultural producers, particularly small-scale farmers [7]. The 

complexity and cost of implementing blockchain solutions also present challenges, as many 

agricultural stakeholders may lack the technical expertise or resources to adopt such technologies 

[9]. Additionally, regulatory concerns and the integration of blockchain with existing supply chain 

systems remain significant hurdles [6]. Therefore, education and training for farmers, as well as 

cost-effective blockchain solutions, are critical for promoting adoption. 

 

The integration of blockchain technology into agricultural supply chain management holds significant 

promise in addressing critical challenges such as transparency, traceability, fraud prevention, and 

efficiency. By offering a secure, immutable, and transparent record of transactions, blockchain can 

improve trust among stakeholders, reduce costs, and enhance market access for small-scale farmers. 

However, successful implementation requires overcoming challenges related to awareness, technical 

expertise, and cost. As research and practical implementations continue to evolve, blockchain 

technology could revolutionize agricultural supply chains, making them more transparent, efficient, 

and sustainable. 

 

III. PROBLEM STATEMENT 

The agricultural sector is confronted with several persistent issues that hinder its growth and 

sustainability. These include a lack of transparency, inefficiencies, and fraud, all of which undermine 

trust among stakeholders and disrupt the flow of goods from farm to table. Agricultural producers, 

particularly small-scale farmers, often face challenges in tracking the origin and quality of products, 

limiting their ability to meet market requirements and ensuring food safety standards. The absence of 

a reliable, structured platform for data storage and transfer also leads to increased costs, delays in 

processing, and difficulties in verifying product authenticity, exposing the supply chain to fraud and 

counterfeit products. Moreover, illegal storage practices and price manipulation further disrupt fair 

market practices and inflate costs for consumers. 

Despite advancements in technology, the adoption of digital solutions remains limited in agriculture, 
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especially in rural areas. The complexity and cost associated with integrating new systems, coupled 

with a lack of awareness and training, prevent many agricultural producers from accessing tools that 

could streamline operations and improve traceability. Consequently, inefficiencies persist, and 

stakeholders continue to operate in a system that lacks accountability and transparency. [11] 

To address these challenges, a robust, web-based platform that enhances transparency, traceability, 

and efficiency in the agricultural supply chain is essential. This solution must provide a tamper-proof, 

transparent record of transactions, reduce operational costs, prevent fraud, and facilitate market 

access for small-scale farmers. The integration of blockchain-inspired principles in a cost-effective 

manner could significantly address these issues, but its implementation and widespread adoption face 

several barriers. 

 

IV. OBJECTIVES 

The objectives of this research are as follows: to explore the potential of blockchain technology in 

enhancing agricultural supply chains by improving transparency, traceability, and efficiency. 

1. Streamlined Web-Based Platform: Develop a user-friendly platform to enhance efficiency by 

automating processes, reducing paperwork, and minimizing intermediaries in the agricultural 

supply chain. 

2. Transparency and Trust: Foster trust among stakeholders through transparent, traceable 

transactions that ensure authenticity, quality standards, and fraud prevention. 

3. Enhanced Traceability: Enable consumers to verify the origin and authenticity of agricultural 

products, promoting food safety and accountability. 

4. Cost and Risk Reduction: Lower operational costs and mitigate risks like illegal stockpiling, price 

inflation, and counterfeit products through secure, tamper-proof digital records. 

5. Improved Market Access: Empower small-scale farmers to access broader markets by 

demonstrating compliance with industry standards and enhancing their competitiveness. 

 

V. SYSTEM ARCHITECTURE 

The architecture of a Blockchain-Based Supply Chain Management System in the Agriculture Field 

typically consists of several key components that work together to ensure the secure and efficient 

tracking of products across different stakeholders [13]. Here's an overview of the typical system: 

 

5.1: System Overview 

Many challenges have affected the agricultural supply chain, including a lack of traceability, poor 

visibility, and inefficiency. These issues significantly impact efforts to ensure product authenticity, 

enhance supply chain transparency, reduce wastage, and optimize operational costs. The 

demand for a more advanced supply chain becomes crucial, especially when dealing with 

fluctuations in agricultural production and market demands. Furthermore, supply chain 

management plays a key role in improving customer satisfaction by ensuring seamless product 

flow and efficient information exchange. A supply chain consists of operations such as product 
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movement, data sharing, and traceability of product history. The traditional setup leads to various 

challenges, such as data loss, tampering, and security risks. 

Traditional supply chains suffer from several limitations, including: 

i. Lack of traceability and transparency, making it difficult to track product movement. 

ii. No clear record of product origin, leading to issues in verifying authenticity. 

iii. Absence of a secure transaction history across the entire supply chain, increasing the risk of 

fraud and inefficiencies. 

The implementation of a blockchain-based supply chain management system introduces 

cryptographic hashing to ensure data integrity and improve traceability. By integrating 

blockchain-inspired security techniques, the system enhances transparency while maintaining a 

structured and efficient agricultural supply chain. 

 

5.2: Centralized Data Management with Hashing 

1. Centralized Data Management: The system operates under a centralized approach where 

all transactions are processed and stored within a secure database. Blockchain-inspired 

security techniques ensure data integrity without full decentralization. 

2. Transaction Processing with Cryptographic Hashing: Each transaction involving agricultural 

produce such as procurement, storage, transportation, and sales undergoes cryptographic 

hashing before being stored. A hash function (SHA-256) converts transaction data into a 

unique, irreversible digital fingerprint, ensuring that the data remains secure and unaltered.  

3. Storage and Transparency: The generated hash is securely stored in a centralized database 

alongside the transaction data. This approach ensures transparency while enabling efficient 

data management within a controlled system. 

4. Tamper Detection Mechanism: If any unauthorized modification is made to transaction 

data, the system recalculates the hash and compares it to the original stored hash. Any 

mismatch between these values immediately signals tampering or data manipulation, 

allowing the system to flag the issue and prevent fraudulent activities. This mechanism helps 

maintain trust among stakeholders, ensures transaction integrity, and safeguards against 

unauthorized alterations. 

5. Ensuring Data Security and Trust: Even though the system is centrally managed, 

cryptographic hashing ensures authenticity and security. This prevents fraud and enhances 

trust among stakeholders by maintaining an immutable transaction history. 

 

5.3: System Components 

The system consists of several key components that work together to maintain transparency, security, 

and efficiency in the agricultural supply chain. 

1. User Interface Module: Provides an interactive web-based platform where stakeholders 

such as farmers, dealers, sub-dealers, and customers can access the system. Allows users to 

submit, track, and verify transactions related to agricultural products. Ensures a user-friendly 

experience for easy navigation and data entry. 
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2. Transaction Processing Module: Handles all incoming transactions within the supply chain, 

including product details, procurement, logistics, and user details. Processes each 

transaction efficiently and ensures that it is properly formatted before undergoing hashing. 

3. Hashing Mechanism: This utilizes hash functions (e.g., SHA-256) to create a UID for  each 

transaction. It ensures that once data is recorded, it cannot be altered without detection. 

The hash values serve as proof of authenticity, maintaining the immutability of transactions. 

4. Centralized Database: A secure storage system where all transaction data and 

corresponding hash values are recorded and maintained. Allows authorized stakeholders to 

retrieve and verify stored transaction records. Ensures efficient data management, enabling 

faster search, retrieval, and audits. 

5. Verification and Audit Mechanism: Ensures data consistency by regularly recalculating 

transaction hashes and comparing them with stored hash values. Any unauthorized 

modification of transaction records is immediately detected through a hash mismatch. 

Supports audit trails to enhance transparency and build trust among participants. 

 

5.4: System Workflow 

The system follows a structured workflow to ensure that all transactions remain secure, 

verifiable, and transparent. 

1. Data Entry and Transaction Initiation: Farmers, suppliers, and buyers input their transaction 

details into the system through the user interface. The system verifies the authenticity and 

accuracy of the data before processing the transaction. 

2. Hash Generation: The system applies a cryptographic hash function such as SHA-256 to 

generate a unique hash for each transaction. This hash represents the transaction data and 

ensures that it remains immutable. 

3. Storage in Centralized Database: The transaction details and their corresponding hash are 

securely stored in the centralized database. This data can be accessed by authorized users 

for verification and tracking purposes. 

4. Verification Mechanism: Whenever a transaction needs to be verified, the system retrieves 

the stored hash and recalculates for the current transaction data. If the recalculated matches 

the stored hash, the data remains untampered; otherwise, the system flags inconsistencies. 

5. Data Retrieval and Traceability: Authorized stakeholders can access transaction records and 

verify authenticity through the web-based interface. The system enables real-time tracking 

of agricultural products, allowing users to trace product movement across the supply chain. 

 

5.5: Security and Integrity Measures 

To maintain data security and prevent tampering, the system incorporates several security 

measures. 

1. Cryptographic Hashing: Ensures that transaction records remain immutable by generating a 

unique hash for each data entry. Even a small change in transaction data will result in a 

completely different hash, making unauthorized modifications easily detectable. 
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2. Tamper Detection: Any attempt to modify stored transaction data will cause a hash 

mismatch, triggering alerts and preventing fraudulent activities. The system ensures that all 

stakeholders can trust the authenticity and accuracy of transaction data. 

3. Centralized Control with Transparency: Although the system is centrally managed, the 

integration of hashing techniques ensures that stakeholders can verify data integrity 

independently. This approach balances security with efficient data management. 

4. Audit and Verification Mechanism: The system periodically checks and verifies hash values 

to confirm the integrity of stored records. This prevents data manipulation and ensures that 

all transactions remain verifiable and transparent. 

 

 

Figure 2: Work Flow Diagram 
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VI. PROPOSED METHODOLOGY 

The proposed approach for the Blockchain-Based Agricultural Supply Chain Management System 

focuses on enhancing transparency, efficiency, and security while operating under a centralized 

model. Instead of using a fully decentralized blockchain platform, the system integrates blockchain-

inspired cryptographic techniques to ensure data integrity and traceability across the supply chain. 

The system is designed to facilitate secure transaction processing, product traceability, and fraud 

prevention by using cryptographic hashing mechanisms.  

Each transaction, such as procurement, storage, transportation, and sales, is processed through a hash 

function, generating a unique digital fingerprint to prevent unauthorized modifications. A centralized 

database securely stores both the transaction data and the corresponding hash, allowing stakeholders 

to verify records and ensure data consistency. If any data alteration occurs, the system detects 

mismatches in hash values, preventing tampering and ensuring trustworthiness. 

A user-friendly web-based interface enables farmers, dealers, sub-dealers, and customers to access 

real-time updates on product movement and transaction history. The system undergoes thorough 

testing and validation to ensure accuracy, reliability, and security before deployment. Additionally, 

continuous improvements are made to enhance functionality within the agricultural supply chain. 

 

SHA-1 Algorithm 

The SHA-1 (Secure Hash Algorithm 1) is a cryptographic hash function that produces a fixed-size hash 

value (160 bits) from input data of arbitrary size. It is designed to be a one-way function, meaning it is 

computationally infeasible to reverse the hash value back to the original input data. SHA-1 is 

commonly used in various security applications, such as digital signatures, message authentication 

codes, and checksums, to ensure data integrity and authenticity [12]. In the SHA-1 algorithm, the input 

data is processed in blocks of 512 bits.  

 

Algorithm 

1. Convert the message "hello" to its binary representation: 01101000 01100101 01101100 

01101100 01101111. 

2. Add padding: 01101000 01100101 01101100 01101100 01101111 1 00000000 ... 00000000 

00000101 11000000 (total length is 512 bits). 

3. Divide the message into 512-bit blocks: [01101000 01100101 01101100 01101100 01101111 

10000000 ...], [00000000 ... 00000101 11000000]. 

4. Initialize the SHA-1 hash buffer: A = 0x67452301, B = 0xEFCDAB89, C = 0x98BADCFE, D = 

0x10325476, E = 0xC3D2E1F0. 

5. Process each block following the SHA-1 algorithm's steps. 

6. The final SHA-1 hash for the message "hello" is 

2cf24dba5fb0a30e26e83b2ac5b9e29e1b161e5c. 
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VII. EXPERIMENT SET-UP 

Experimental setup includes the hardware and software  requirements  for the “A  System for 

Electronic Medical Health Records Sharing based on Blockchain” .This chapter also introduces  the 

experimental results that involved  description of datasets and the screenshots of working system.  

 

 
Figure 3: Farmer Panel 

 

 
Figure 4: Farmer Panel 
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The system is designed to enhance transparency, traceability, and efficiency in the agricultural supply 

chain by incorporating blockchain-inspired concepts. Each participant, including farmers, wholesalers, 

retailers, and consumers, is assigned a unique identity within the system to ensure secure and 

verifiable transactions. Instead of using blockchain smart contracts, automated transaction processing 

is implemented, ensuring that when the logistics department updates the delivery status on the site, 

the payment is processed automatically.  

Key supply chain data, such as product details, pricing, and delivery updates, are securely recorded in 

the system to maintain authenticity and prevent fraudulent activities. The system allows real-time 

tracking of product movement and availability, ensuring transparency for all stakeholders. Consumers 

can verify product details through the platform, fostering trust in the agricultural supply chain. 

Integration with existing supply chain management practices ensures a smooth transition and 

effective adoption of the system. 

 

VIII. CONCLUSION 

In conclusion, the implementation of a blockchain-inspired supply chain management system in 

agriculture brings significant improvements in transparency, traceability, and efficiency. By integrating 

key blockchain principles, the system ensures secure and verifiable transactions, preventing 

fraudulent activities such as price manipulation and illegal storage of goods. This fosters trust among 

stakeholders, reduces the risk of counterfeit products, and enhances the reliability of the supply chain. 

The system offers stakeholders farmers, wholesalers, retailers, and consumers accurate and accessible 

product details, facilitating fair trade practices and informed decision-making. Furthermore, the 

automation of transaction processing eliminates delays, reduces errors, and enhances overall 

efficiency.  

By maintaining secure data records and limiting access to authorized users, the system strengthens 

the agricultural supply chain while promoting a more equitable market environment. Unlike 

traditional blockchain approaches, this project effectively integrates blockchain concepts without the 

need for a complex platform, making it adaptable to existing supply chain models. Ultimately, this 

research demonstrates how blockchain-inspired solutions can improve the traceability and security of 

agricultural transactions, contributing to a more efficient, transparent, and reliable marketplace that 

benefits producers, suppliers, and consumers alike. 
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