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Abstract: Blockchain technology has the potential to revolutionize the agro-food supply chain. By creating an immutable distributed 

ledger and enabling secure, transparent, and tamper-proof transactions, A single source of truth for all associated data may be 

provided via blockchain technology. By leveraging smart contracts, blockchain technology can also automate key operations, such 

as payments, order management, and quality assurance. Further, blockchain technology can enable a more efficient and cost-

effective supply chain, by cutting out the intermediaries and providing real-time visibility into the supply chain. Finally, blockchain 

technology can also improve food safety, by providing an immutable record of food products from farm-to-fork, and thus ensuring 

that food products meet quality and safety standards. It uses the core components of blockchain technology and smart contracts, 

which are implemented on the Ethereum blockchain network This paper provides an overview of the potential applications of 

blockchain technology within the agro-food supply chain and outlines the key benefits that the technology can bring. As the 

technology advances, it will become an indispensable tool in the global agro-food supply chain. 

 

Index Terms - Blockchain, Hyper ledger Fabric, Smart Contract, Ethereum, Food Supply Chain. 

 

 

INTRODUCTION 

 

      Future food supply chains may alter due to new trends like big data, the internet of things, computation, and advancements in 

materials science, among other improvements. The food supply chain is significantly impacted by the blockchain. It serves as the 

foundation of the modern internet. Blockchain was first utilized for digital currencies like bitcoins and other uses like knowledge 

storage. The key advantages of using blockchain technology in the FSC include: i) real-time tracking and sensing of food product 

throughout the FSC, allowing identification of key bottlenecks; ii) preventing food product adulteration and identifying weak links 

when it occurs; and iii) focusing on the shelf life of food product, resulting in less waste. 

Each block of a blockchain saves data using hash functions, which are unique pieces of code. This is frequently how blockchain 

increases security. A network uses public and private keys to verify security and obtain digital consent. Due to the virtue of 

immutability, knowledge tampering is more obvious. Since every modification made to one block can be addressed, it is not 

considered tamper-proof. Because blockchain is still a relatively new technology, how organizations use it will also depend on how 

those hurdles are overcome. These have an impact on how businesses use blockchain technology and smart contracts, as well as on 

their ability to quickly change their internal architecture and decision-making processes. 

If the supply chain authorities want to earn the trust of end users, they must communicate information clearly and effectively. The 

expansion of agriculture requires improvements in farm output and productivity, better use of agricultural inputs, suitable marketing 

infrastructure and support, as well as efficient food management. Traditional agriculture supply chain management, on the other 

hand, is presently confronted with several problems including a centralized network, a lack of trust, a subpar product, and a lack of 

communication. By using blockchain, the current problem in traditional agriculture's supply chain will be resolved. Blockchain is 

a secure technology that has a significant impact on the growth of the supply chain due to its inherent properties including 

decentralization, transparency, and immutability. 

Food companies are using blockchain to improve traceability, deter fraud and improves responses to contamination and 

food borne illness. For instance, Walmart has been collaborating with IBM on a food safety blockchain solution to increase 

transparency in the decentralized food supply ecosystem through the digitization of the food supply chain process. They developed 

a food traceability system based on the open-source ledger technology Hyperledger Fabric. By putting a supply chain on the 

Blockchain, it becomes more transparent and traceable. Each node on the Blockchain represents an entity that handled the food on 
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its way to the store, making it much easier and faster to determine whether one of the farms sold a batch that was contaminated to 

a specific location. We will develop a Real-time food tracing system built on the blockchain that will ensure product quality is 

maintained throughout the entire production process in the food supply chain. 

 

LITERATURE SURVEY 

 

S. Madumidha et al [1] This article describes a fully distributed blockchain-based traceability system that paves the way for 

agricultural building blocks that might connect with IoT devices from the provider to the consumer. We offered a theoretical end-

to-end food traceability system to put this into action. 

Khaled Salah et al[2] In order to improve efficiency and safety with high integrity, dependability, and security, the suggested 

system's methodology does away with the need for trusted centralized authority, middlemen, and transaction records. The proposed 

solution focuses on the use of smart contracts to control and coordinate all communications and business dealings between all 

parties involved in the supply chain ecosystem. All transactions are tracked and stored thanks to connections to the blockchain's 

immutable ledger and a decentralized file system (IPFS). This gives everyone access to a high level of traceability and transparency 

into the supply chain ecosystem in a secure, reliable, trustworthy, and efficient manner. 

Bhagya Hegde et al [3] Agricultural SCM System is now experiencing several challenges. The use of blockchain technology for 

SCM to transfer information securely is discussed in this study. Using a trustworthy, incorruptible data ledger, third-party 

intervention in this area was reduced. It examines the many applications of blockchain technology as a trustworthy and transparent 

transaction platform for the agricultural supply chain. 

Reddy GB et al [4] Using blockchain technology, the organic food supply chain can be improved for quality. A smart contract is 

used to verify quality without requiring the involvement of a third party. The fundamental advantage of this suggested system is 

that it improves the country's economic position, lowers the rate of corruption, and therefore promotes consumer and producer 

satisfaction. 

Guojun Ji et al. [5] developed a model that incorporates big data as an input to assist in the food supply chain's highly informed 

production decisions. A Bayesian network is introduced in this paper. To forecast market demand, this technique integrates data 

samples and determines a cause-and-effect link between the data. The paper concluded that an analytical framework has a large 

capacity to support decision making by extracting information from big data. 

Andreas Kamilaris et al [6] To establish an open, trustworthy, enabled, and disruptive system, a built-in blockchain solution for 

Lora WAN network servers has been presented. They proposed a message system based on the low-power IoT devices to accomplish 

this goal and developed the IoT port as a blockchain node. 

W. Ritha et al [7]. In this paper, the author provided a food supply chain management system to improve sustainable development 

and save operating expenses. In this cutthroat environment, manufacturing and distribution are the key obstacles. Numerous 

difficulties have been identified in this article that can be overcome to lower operating expenses and enhance sail area. However, 

due to uncertainty, the food supply chain management solution is not established. Therefore, the issues in the management of the 

food supply chain, both current and future, have been explored. 

Lin J et al [8], An integrated IoT and blockchain system for self-managed, public, and ecological food tracking was suggested by 

the author. Information on commerce, logistics, delivery, and warehousing was included in the suggested model, along with 

information from IoT sensors for soil nutrition, pH, and humidity. The idea was to create a trustworthy, self-organized smart 

agricultural ecosystem that would allow users to obtain comprehensive information about the products they purchase. 

Xu et al. [9] examined the operation of blockchain technology in the agri-food business. Data transparency, data traceability, food 

safety and quality monitoring, and farm financing are all made possible by blockchain technology. Digitizing items may also 

guarantee food quality and safety. According to the evaluation, blockchain might lead to a more trustworthy, healthy, sustainable, 

and safe agri-food supply chain in the future. 

Kim et al. [10] introduced Harvest Network, a potential end-to-end "farm-to-fork" food traceability program that integrates 

Blockchain technology and the Internet of Things. The method uses blockchain, IoT, and smart contracts to track the items from 

processing to grading to transit to temperature to contractual payment. 
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Table 1: An overview of the chosen literature 

 

 

Reference 

 

Problem  

Statement  

 

Technology  

Used 
 

 

Platform 
 

Problem Addressed 

 
Madumidha et al 

[1] 
2019 

 

A hypothetical implementation: 

agriculture food supply chain 

management utilizing 

Blockchain Technology 

 

Blockchain 

Technology, IoT 

 

Ethereum 

Blockchain, 

IoT sensors, 

Web3 API 

Maintenance of tamper-

proof records, elimination of 

middlemen, and secure 

transactions for the 

agricultural supply chain 

 

 

Reddy GB et al [4] 

2020 

 

 

Using blockchain technology, 

the organic food supply chain 

can be improved in terms of 

quality. Technology behind 

blockchain 

 

 

Blockchain 

Technology 

 

 

Ethereum 

blockchain, 

VS code 

 

 

Evaluation of the food 

supply 

 
Tse D et al [11] 

2018 

 

Blockchain application in food 

supply information security

  

 

 

Blockchain 

Technology 

 

Ethereum 

Blockchain 

 

Keeping food data 

organized, preventing 

adulteration, and securing 

the food supply 

 

 

Talreja et al [12] 

2020 

 

A case study using blockchain 

technology on a farmer's portal 

 

Blockchain 

Technology 

 

HTML, 

Ethereum 

Blockchain, 

Python 

 

 

Portal to record transactions, 

agricultural activity, and 

increase involvement 

 
 

Lin J et al [8] 

2018 

 

Studying the use of 

Blockchain in the agricultural 

products' traceability system 

 

 

 

Blockchain 

Technology, IoT 

 

Blockchain 

network cloud 

platform, IoT 

Sensors, 

RFID, GPS 

 

Trade, logistics, distribution, 

and warehousing data 

platform for smart 

agriculture 

 
 
Caro MP [14] 

2018 

 

Food traceability for smart 

agriculture using blockchain and 

IoT 

 

 

Blockchain 

Technology, IoT 

 

Ethereum 

Smart 

contracts, API, 

Hyperledger 

Sawtooth 

 

AgriBlockIoT, a transparent, 

fault-tolerant, immutable, 

and auditable agricultural 

food traceability system 

API. 

Xu J et al [9] 

2020 

Blockchain: A new safeguard for 

agri-foods 

Blockchain 

Technology 

Ethereum 

Blockchain 
A comprehensive study of 

the challenges 

in blockchain-based smart 

applications 

 
Fernandez A et al 

[13] 2020 

 

Agricultural supply chain using 

blockchain 

 

Blockchain 

Technology 

 

Hyperledger, 

REST API, 

Node JS 

 

Farmer profit growth via 

farm digitalization, upkeep 

of transportation data, and 

product tracking 

 

  

 

 

CONCLUSION 

 
       The supply chain now has the ability to completely decentralize in a trust less environment thanks to Blockchain technology. 

In this work, we provide a comprehensive solution for the highly disorganized Indian ecosystem's food supply chain management. 

To provide transparency, traceability, and record-authenticity at every stage, the model captures the interaction of numerous entities. 

Then, we continue by talking about how a working prototype of the supply chain application's smart contracts was created. This 

system's key feature is its capacity to track the movement of products by using the information kept in a decentralized, unchangeable 

ledger. 

http://www.ijnrd.org/


© 2022 IJNRD | Volume 7, Issue 12 December 2022 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2212136 International Journal of Novel Research and Development (www.ijnrd.org)  

 

b351 
 

By building the necessary foundation, the suggested solution makes it possible for blockchain to be used to streamline different 

food supply chain management operations. 

We intend to add a payment system and a feature for tracking return and refund transactions to the system itself as future work. The 

Agri chain system will also have a full marketplace where purchasers may post reviews, browse farmers, hubs, and their ratings. 

The system can be improved by utilizing AI to meet the user's unique needs and dynamically manage carts with little assistance 

from customers. Additionally, it can be used in conjunction with IoT technology to automatically track supply chain activity in real-

time. 
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