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ABSTRACT: The globalized production and the distribution of agriculture production bring a renewed focus on the
safety, quality, and the validation of several important criteria in agriculture and food supply chains. The growing
number of issues related to food safety and contamination risks has established an immense need for effective
traceability solution that acts as an essential quality management tool ensuring adequate safety of products in the
agricultural supply chain. Block-chain is a disruptive technology that can provide an innovative solution for product
traceability in agriculture and food supply chains. Our proposed solution eliminates the need for a trusted centralized
authority, intermediaries and provides transactions records, enhancing efficiency and safety with high integrity,
reliability, and security. All transactions are recorded and stored in the block-chain immutable ledger with links to a
decentralized file system and thus providing to all a high level of transparency and traceability into the supply chain
ecosystem in a secure, trusted, reliable, and efficient manner.
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I. INTRODUCTION

Monitoring the development of agricultural productsand efficient logistics management in food andagricultural supply
chain is critical to ensure product safety. The growing concerns about food safety and contaminationrisks have renewed
the focus for enhanced traceability across the supply chain. In addition agricultural productsbeing traded across several
countries require precise trackingand conformance to country specific regulations. Traceabilityof products in
agricultural supply chain requires collection,communication and management of critical informationby precisely
identifying the origin, various informationexchanges in the supply chain. The dynamic nature of informationin the
agricultural/food supply chain where productsare produced, processed and sent via several intermediariesmakes it
difficult to track and trace. Product contaminationand its implications to public health strongly emphasizetraceability as
necessary policy tool towards monitoring food quality and safety. The current practice of traceability in agriculture
supplychain largely suffers from data fragmentation and centralized controls which prove vulnerable to both data
modificationand management. Individual stages in food supplychains often have good traceability but exchange of
informationbetween stages proves to be difficult and time consuming. Recent technology developments through the
application of blockchain technology can provide a meaningful and practical solution ensuring traceability of
agricultural produce and eliminates the need for a trusted centralized authority. Blockchain technology has gained
immense popularity among supply chain and logistics community due transparency and immutability of transactions,
enhances trust among participating stakeholders. Due to its tamperproof, trusted, secure and traceable nature,
blockchain can be deployed effectively in the agriculture and food supply chain management. The overall structure and
functioning of food supply chain is vast and complex involving multiple stakeholders ranging from farmers,
manufacturers, processors, and consumers. Food and agricultural supply chain is getting a lot of attention from the
research community due to problematic long supply chain, from raw materials to the end consumer makes it extremely
hard and time-consuming in tracking back the origin of a product. Hence, there is a need to create a secure framework
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for tracking details about the origin, farming methods adopted, and safety of the food product throughout the supply
chain cycle without a third party or centralized control.

The blockchain is basically an immutable and decentralized, shared public ledger of transactions which allows
participants to keep track of transactions without central record keeping. Blockchain is a shared distributed ledger
composed of add-on blocks that include details of all transactions data, execution outcomes and is traceable. Each block
is hashed and linked to the next block, making it a secure chain of immutable and tamper-proof records. The
overarching objective of this paper is to demonstrate how blockchain can efficiently trace and track and enable flawless
integration of business transactions and workflows in the agricultural supply chain. We propose, implement, and
analyze a blockchain framework to provide traceability and visibility in the food supply chains.

1.1 Motivation
e Increase transparency between all the participants in the supply chain.
e Increase food safety.
e Trace food productsin supply chain in order to obtain higher level of efficiency and information sharing.

1.2 Problem Statement

e Imagine an online portal where farmers and end consumers directly exchange money and a promise to have
produce delivered to them. A portal which reduced the cost of vegetables for the consumer and gives back
more to the farmer. That is the idea behind the e-marketplace model for which the Department of Agriculture
and Farmer Welfare sought solutions and wastage of food management.

Il. RELATED WORK

Literature survey is the most important step in any kind of research. Before start developing we need to study the
previous papers of our domain which we are working and on the basis of study we can predict or generate the drawback
and start working with the reference of previous papers.

In this section, we briefly review the related work on Traceability of the agriculture food products and their different
techniques.

In this paper, the author implements FTSs well, traceability activities can be integrated with food logistics; the
communication among partners should be strengthened; effective and efficient traceability technologies ought to be
developed. In addition, more attention from society, government agencies and researchers should be given to FTSs.
Future research can be focus on how to integrate traceability and logistics well and how to use big data in food
traceability systems. [1]

Cooperatives play an important role in high standard agricultural production and commercialization processes. Because
they function as both social and economic networks, also creating both horizontal and vertical relationships, they
function as an integral part of net-chains within complex food-supply chains.By approaching complex supply chains
and the inherent challenges of traceability systems, net-chain analysis is useful, particularly when coupled with
organizational structures such as cooperatives, which inherently function as net-chains. Future research includes
deepening the understanding of the net-chains that should be extended in scope and space as an effect of globalization.
[2]

The author propose an innovative blockchain-based I10T architecture to help build a more secure and reliable IloT
system. By analyzing the shortcomings of the existing lloT architecture and the advantages of the Blockchain
technology.We decompose and reorganize the original IloT architecture to form a new, multi-center, partially
decentralized architecture. Thus, the proposed architecture represents a significant improvement of the original
architecture, which provides a new direction for the 11oT development. [3]

In this paper, the author proposed a novel blockchain-based product ownership management system (POMS) for the
post supply chain, which makes the efforts of counterfeiters to clone genuine tags redundant since they cannot prove
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the possession of products on this system.In this they implemented a proof-of-concept experimental system employing
a blockchain-based decentralized application platform and evaluated its cost performance. [4]

This paper presents a systematic mapping study in order to map out all relevant research on SCM based on BCT. The
paper took a survey on other blockchain applications in SCM that need additional investigation, such as agricultural
supply chain, security of additive manufacturing, product ownership management, common-pool resource
management, purchasing and supply management, supply chain quality management, supply chain performance
measurements. Nevertheless, many of the proposed frameworks-based solutions lack real performance evaluation on
the industrial context. [5]

In this paper, the author gives a survey on the concepts of supply chain management and traceability in agriculture, and
highlight the technological challenges in implementing traceable agricultural supply chains. Development of
appropriate measurement tools for food product labeling and identification, activity/process characterization,
information systems for data capture, analysis, storage and communication, and the integration of the overall traceable
supply chain are essential for success. [6]

In this article, the author examines the impact of blockchain technology in agriculture and food supply chain, presents
existing ongoing projects and initiatives, and discusses overall implications, challenges and potential, with a critical
view over the maturity of these projects. Theconclusion indicate that blockchain is a promising technology towards a
transparent supply chain of food, with many ongoing initiatives in various food products and food-related issues, but
many barriers and challenges still exist, which hinder its wider popularity among farmers and systems. These
challenges involve technical aspects, education, policies and regulatory frameworks. [7]

In this article, the author proposed a generic framework leveraging blockchain to trace, track, and perform business
transactions removing intermediaries and central point of processing for soybean traceability across agricultural supply
chain. The details are generic enough and can be applied to provide trusted and decentralized traceability to any crop or
produce in the agricultural supply chain. To date, blockchain technology still faces key challenges related to scalability,
governance, identity registration, privacy, standards, and regulations. As a future work, we plan to look at addressing
some of these key challenges and develop solutions addressing them. [8]

This paper proposes a food trade mechanism based on an alliance chain that helps to eliminate information asymmetry
and guarantee market fairness. The proposed system is shown to be effective for the food trade field. According to the
Sustainable Food Trade Association, a highly reputed agricultural sustainable development organization, the organic
sector must integrate environmentally sound, socially just business practices using a systems-based approach to reach
its full potential. This paper provides an effective technical means to achieve the above requirements. As computational
costs of the on-chain matching algorithm depend on the amount of supply and demand information and cannot be
determined in advance, a fair mechanism for the allocation of these costs has to be determined.[9]

In this article, we proposed a new decentralized traceability system based on internet of things and blockchain
technology, and explored the challenges in scaling blockchain in general. This system will deliver real-time information
to all supply chain members on the safety status of food products, extremely reduce the risk of centralized information
systems, and bring more secure, distributed, transparent, and collaborative. However, to date, nearly all of these
systems are centralized which are monopolistic, asymmetric and opaque that could result in the trust problem, such as
fraud, corruption, tampering and falsifying information. [10]

I1l. PROPOSED METHOD
This system proposes, implement, and analyze a block-chain framework to provide traceability and visibility in the

agricultural food products supply chain. We present, implement, and test algorithms that govern and ensure the proper
interactions among key stakeholders in the agriculture supply chain. Our solution eliminates the need a trusted
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centralized authority and provides transactions and records for food supply chain management and safety with high
integrity, reliability, and security. In this system we are going to add an NGO authority for saving the wastage of food.
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IV. CONCLUSION

In summary, blockchain technology can help us to build a trusted, self-organized, open and ecological smart agriculture
system, which involves all parties in the ecosystem; even they may not trust each other. To the best of our knowledge,
this is the first work that applying blockchain technology on traditional agriculture ecosystem to solve the food safety
issues. The proposed work implements the methods that govern and ensure the proper interactions among key
stakeholders in the agriculture supply chain. In this system we are going to add an NGO authority for saving the
wastage of food.

10.
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