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ABSTRACT

It is very difficult to a track of Food item Cost and maintain its traceability during whole Supply Chain Network. The
previously used supply chains are centralized and they have to depend on a third party for trading purpose .so these centralized
systems results in lack of transparency, accountability and auditability. In this project we have implemented a blockchain based
agri-food supply chain management system where the agri-food transactions will be maintained on distributed Servers by using
the block chain technology. We have proposed the Completely transparent system for Consumers. The consumer will be able to
view whole transaction history from Farmer to Retailer, view all details about the product and can make necessary decision

based on this information.
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I.  INTRODUCTION

The supply chain management System is the collection of
processes and various other sub-processes performed for
transformation of Raw crops into a Final Product,which aims
to maximize customer value and to achieve a maintanable
competative advantage. It is also Explained as a network of
multiple entities that are involved in the system from
production to trading of Final product. The complete supply
chain network is split into several stages. Processes involved
in these stages often take several weeks to complete. In such
situation,if the final product results in poor quality product,it
gets very challenging to identify the root cause of problem.
The demand for high quality product and interest of
consumers in origin of data is increasing rapidly. Therefore, it
has become essential for every supply chain system to have
control over the every movement of product from origin to
Consumer. To acquire the trust of consumers, Supply chain
authorities must be efficient and accurate in the delivery of
information. It is also necessary for the suply chain authorities
to comply with integrity,quality and credibilty of entire supply
chain process. Various regulatory authorities have enforced
standards for maintaining good quality,transparency ,Security
and for maintaining traceability of supply system.several
countries have strictly enforced these standards. The
Government of Canada has enforced the use of tags and bar
codes to identify the origin of products. Similar enforcements
are implemented by The Government of China. The objective
of these regulations is to improve transparency of traceability
systems and to make sure that high quality product is being
produced.

Along with the responsibility of maintaining traceability,
Supply chain management systems can also act as a gateway
for trading of products. These systems add more complexity to
the network architecture because very huge amount of
trasactional data is processed by these systems. There is risk
involved for false or inaccurate representation of information

as these networks are generally centralized.There is a lack of
trust and credibilty due to their centralized service arcitecture.

Il. OBJECTIVE

A. To satisfy the demands of a growing population for more
high-quality food and provide advance technological
Solutions to meet changing consumer needs

B. To develop an online agro-shopping application on which
the farmers will be able to sell their crops/products to food
processer

C. To implement blockchain

transactions
in transparent way

technology for storing

D. To maintain transparency between farmers, processors,

1.  LITERATURE SURVEY

In the literature survey section, we discuss and analyze
related schemes proposed for improvement of Agri-Food
supply chain system and accentuate the differences to our
proposed solution. Regarding safety of food in recent times is
a growing issue for commercial and academic industries. Most
of the solutions till date are centralized and result in serious
problems such as fraud, tampering and man-in-the-middle
attack. Therefore, this section has introduced several
blockchain-based traceability and information security in
Agri-Food supply chain systems. Hereof, author in has
proposed a traceability scheme based on Hazard Analysis and
Critical Control Points (HACCP), block chain and IoT.
Furthermore, blockchain having it’s advantages as well as
disadvantages itself, i.e., it lacks scalability when data
increases to a certain level. In this regard, Big Chain DB is
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used to fill the gap which provides a scalable solution. The
proposed solutions then applied to an example scenario to
show the significant transparency and efficiency and how it
favors HACCP regulations. However, the proposed scheme
does not define the current ownership details of products.
According to the authors, tracing the origin of products in
supply chain must be transparent, tamper-proof and adaptive
to the changing environments. Therefore, they have designed
an origin-chain that uses private and public blockchain. As
blockchain has limited storage, origin chain stores the data on
chain and off chain. On-chain storage includes the hashes of
data while off chain storage has the raw files and addresses of
smart contracts. Additionally, they have also conversed about
the adaptability of the solution and concluded that the
blockchain is a better option for traceability in SCM. However,
security and privacy are the main concerns. In this regard,
authors in have introduced blockchain-based food information
security in SCM. In last 20 years, It is being reported that the
food epidemic incident, like in Europe (2001) the foot-and-
mouth Disease, (2006 in USA)the Escherichia coli in spinach,
the Sanlam milk scandal inching (2008), the E.coliO104:H4
outbreak in Germany (2011), South African listeriosis
outbreak (2017-2018), etc. Health organizations and
Government, in a bid to stop such dangerous outbreaks, have
established on point directives, laws as well as standards and
regulations. For example, in Europe, the food product’s
traceability is compulsory according to the European
Directive 178/2002 since 1 January 2005, together along with
the HACCP (Hazard Analysis and Critical Control Points)
principles. Likewise, the regulations have been established
pointing to diminish food epidemic incidents all over the
world. In this case they are called miners,as it is required for
computer nodes,are used tocalculate difficult tasks before
validating transactions and be able to sum up to the
blockchain. To solve the puzzle bundles that to the block to
the chain first miner is used, which is validated by the rest,
and gets rewarded with minted coins plus a small transaction
fee.

V. SYSTEM MODEL

On this section, we describe our proposed answer. We have
provided a traceability scheme for digitally tracking agri-food
merchandise from beginning to quit purchasers. Our system
introduces a trading and transport mechanism to allow relaxed
trading among entities of agri-food supply chain. The
proposed version follows a layered architecture and is
classified into three layers. The first layer, i.e., data layer,
handles the interactions among entities of agri-food deliver
chains. These interactions contain the trading of merchandise
together with a evidence of an auditable shipping. The second
one layer is the blockchain layer that handles the transactional
statistics of the buying and selling and transport activities.
Also, it continues track of the reputation of the entities
involved inside the system. To enhance garage skills, the
blockchain layer simplest maintains the hashes of the data and
the actual facts is saved at the 1/3 layer, i.E., garage layer. The

blockchain layer enforces strict get admission to manipulate
techniques to prevent unauthorized reads and writes to the
storage layer. The 1/3 layer is basically the garage layer and is
solely answerable for storing the transactions’ and events’
data of blockchain on ipfs. As, ipfs is a decentralized garage
medium, it leverages the proposed device with excessive
throughput, low latency and scalability.

Traceability :

Supply chain systems contain a big wide variety of entities
to carry out the entire procedure of production and
transportation of agri-meals products from origin to the quit
customers. Therefore, it is cumbersome to song and hint the
complete process. So that you can achieve whole traceability,

we document the buying and selling transaction from
initiation, add the product’s precise identification and lot
wide variety to every succeeding transaction.

Trading and
Delivery
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FIGURE 1. Blockchain-basedendtoendsolutionforagri-food
supply chain

A) Farmer: a farmer is the primary entity in agri-meals
supply chain and is the first one to invoke smart settlement for
buying and selling. Farmer produces big quantity of
vegetation and take the obligation for assuring and monitoring
the vegetation’ growth information. He sells those plants to
the processors.

B) Processor: a processor buys the plants from farmers. He's
answerable for putting off greater material from the crops and
converting them right into a finalized product. Processor sells
this finalized product to vendors

C) Distributor: a distributor continues a warehouse with the
aid of buying finalized merchandise from processors and is
chargeable for selling it to the outlets.

D) Retailer: a retailer buys the completed traceable products
from distributors and sells them to clients in smaller quantities.
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Traceable product refers to specific identifiers of the goods
that allow monitoring the provenance records.

E) Consumer: client is an give up consumer who buys and
consumes the goods from retailers. A purchaser verifies the
credibility of a dealer via reputation machine earlier than
shopping for the product.

Trading anddelivery:

Earlier than discussing the trading and shipping
mechanism, shall we recollect a situation while stop
purchaser has no longer yet initialized the transaction and
wants to recognise the marketplace recognition of traders.
For this motive, popularity system is proposed as

Ve ™N 7 N e X
[ Farmer ) [ Customer ) ( Distributer )
\ \ J - /
N _ N— * Sl
BT T RPN
/ N (4 W
el (5) N_/
L2 (a)l N—
(1) &)
NS !
|
/
h
Proof of Delivery I

/ \
| Processor )
\& P,

FIGURE 2. Trading and delivery mechanism

In the buying and selling and transport mechanism, i.e.,
product owner, Ic and client. Wherein, product owner is the
only who sells the product in deliver chain; Ic is the courier
service that transfers the goods; and client, as call depicts, is
the one who desires to spend ethers to buy a product. The Ic
as cited earlier is a registered entity of the system. In case of
disputes at some point of transactions, arbitrators are
responsible for off-chain agreement of the disputes. But,
figure2 represents the buying and selling and delivery
model. With the intention to perform the trading process,
before everything, the trad- ing entities are registered to the
clever contract ,i.e., rc and authenticated using their
ethereum addresses.

Supply Chain Management in Block chain :
Deliver chain structures involve a massive quantity of

entities to perform the entire manner of production and
transportation of agri-food merchandise from foundation to

the end purchasers. Therefore, it's miles cumbersome to song
and hint the entire manner. That allows you to obtain
complete traceability, we record the trading transaction from
initiation, add the product’s precise identity and lot range to
each succeeding transaction and file the hashes to hold hash
chain

» Product deliver chain transactions might be
maintained on allotted servers inside the form of
blocks

» The blocks might be maintained in series so that the
client can view whole product fee information
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FIGURE 3. Supply Chain Management in Blockchain

CONCLUSION

With the use of blockchain technology, supply chain
industry has many benefits such as Decentralization of
data and transactions, trust of all users, and traceability of
products. It is difficult to completely maintain trust
between the buyer and seller of the product. Because the
users may act maliciously, so the buyer can doubt their
quality. Supply chain consist of multiple processes and sub
processes that need to be carried out in a decentralized
way in order to achieve accountability, security, and
traceability. In this paper, we have proposed a blockchain
based solution for agri-food supply chain. We have
described information of proposed solution in terms of
traceability, trading, and reputation. We have carefully
analyzed and evaluated the performance of the programs
stored on blockchain that runs when predetermined
conditions are met to make sure that the proposed solution
is robust and efficient. The system is proposed to maintain
quality rating of the products and to maintain the
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credibility of the food supply chain users. It maintains the
integrity of data and transactions. It also maintains
immutability of transactions and data as transactions are
part of blockchain.

To conclude, for the successful implementation, this
system should empower the following: (i) increase trust (ii)
increase transparency (iii) reduce cost (iv) reduce risk.
Stakeholders will adopt a new way of working only when
they are convinced that the proposed solution increases
productivity, brings benefit, and is user friendly.
Considering all of the above points, it is clear that
reinforcement of new technology in the traditional sector
of agriculture is an excessive challenge, which should be
carried out systematically and by efficiently engaging the
directly affected users or stakeholders across the supply
chain.

ACKNOWLEDGMENT

This paper and the research behind it would not have
been possible without the exceptional support of our
supervisor, Prof. B. V. Wakode, Government College of
Engineering Amravati. His enthusiasm, knowledge and
exacting attention to detail have been an inspiration,
Book “Blockchain Revolution” not only provided colour
images of the manuscript overnight, but unexpectedly
shared the invaluable information on the book. We are
also grateful for the insightful comments offered by the
anonymous peer reviewers at Books & Texts. The
generosity and expertise of one and all have improved
this study in innumerable ways and saved us from many
errors; those that inevitably remain are entirely my own
responsibility.

REFERENCES

[1]M. Tripoli and J. Schmidhuber, ‘‘Emerging opportunities for
the applica- tion of blockchain in the agri-food industry,”” FAO
and ICTSD, Rome, Italy, Tech. Rep. CC BY-NC-SA 3, 2018.

[2]K. Malhotra, L. P. Ritzman, and S. K. Srivastava, Operations
Management: Processes and Supply Chain. London, U.K.:
Pearson, 2019.

[3]J. F. Galvez, J. C. Mejuto, and J. Simal-Gandara, ‘‘Future
challenges on the use of blockchain for food traceability
analysis,”” TrAC Trends Anal. Chem., vol. 107, pp. 222-232,
Oct. 2018.

[4]A. M. Turri, R. J. Smith, and S. W. Kopp, “‘Privacy and RFID
technol- ogy: A review of regulatory efforts,”” J. Consum.
Affairs, vol. 51, no. 2, pp. 329-354, Jul. 2017.

[5]A. Schaub, R. Bazin, O. Hasan, and L. Brunie, ‘A trustless
privacy- preserving reputation system,”’ in Proc. IFIP Int.
Conf. ICT Syst. Secur. Privacy Protection. Cham, Switzerland:
Springer, 2016, pp. 398-411.

[6]D. K. C. Lee, Ed., Handbook of Digital Currency: Bitcoin,
Innovation, Financial Instruments, and Big Data. New York,
NY, USA: Academic, 2015.

[7IM. Andoni, V. Robu, D. Flynn, S. Abram, D. Geach, D. Jenkins,

P. McCallum, and A. Peacock, ‘‘Blockchain technology in the
energy sec- tor: A systematic review of challenges and
opportunities,”” Renew. Sustain. Energy Rev., vol. 100, pp.
143-174, Feb. 2019.

[8]A. Reyna, C. Martin, J. Chen, E. Soler, and M. Diaz, ““On
blockchain and its integration with loT. Challenges and
opportunities,”” Future Gener. Comput. Syst., vol. 88, pp. 173—
190, Nov. 2018.

[9]K. Salah, N. Nizamuddin, R. Jayaraman, and M. Omar,
““Blockchain-based soybean traceability in agricultural supply
chain,”” IEEE Access, vol. 7, pp. 73295-73305, 2019.

[10]J. Hao, Y. Sun, and H. Luo, “A safe and efficient storage
scheme based on blockchain and IPFS for agricultural
products tracking,”” J. Comput., vol. 29, no. 6, pp. 158-167,
2018.

[11]S. Wang, X. Tang, Y. Zhang, and J. Chen, ‘‘Auditable
protocols for fair payment and physical asset delivery based on
smart contracts,”” |IEEE Access, vol. 7, pp. 109439-109453,
20109.

[12]A. Shahid, U. Sarfraz, M. W. Malik, M. S. Iftikhar, A. Jamal,
and N. Javaid, ‘‘Blockchain-based reputation system in agri-
food supply chain,”” in Proc. 34th Int. Conf. Adv. Inf. Netw.
Appl. (AINA). Caserta, Italy: Univ. Campania Luigi Vanvitelli,
Apr. 2020, pp. 12-21.

[13]M. P. Caro, M. S. Ali, M. Vecchio, and R. Giaffreda,
“‘Blockchain- based traceability in agri-food supply chain
management: A practical implementation,”” in Proc. loT
Vertical Topical Summit Agricult.-Tuscany (IOT Tuscany),
May 2018, pp. 1-4.

[14]F. Tian, ““A supply chain traceability system for food safety
based on HACCP, blockchain & Internet of Things,”” in Proc.
Int. Conf. Service Syst. Service Manage., 2017, pp. 1-6.

[15]Z. Li, H. Wu, B. King, Z. B. Miled, J. Wassick, and J. Tazelaar,
““A hybrid blockchain ledger for supply chain visibility,”” in
Proc. 17th Int. Symp. Parallel Distrib. Comput. (ISPDC), Jun.
2018, pp. 118-125.

ISSN: 2347-8578

WWW.ijcstjournal.org

Page 162



http://www.ijcstjournal.org/

