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Distributed Ledger Technology (DLT)/blockchain is an intriguing new technology that has the potential to be a game-

changer, and, in general, DLT are tamper-resistant and time-stamped databases. They allow several parties to capture,

validate, and distribute data over a network in a decentralized, synchronized, and transparent manner, with minimal

human participation and intermediate processes. The application of blockchain agriculture is still in the early stage,

although there are ongoing research, projects, and initiatives to gain the most benefits of introducing blockchain-based

technology in agriculture. These ongoing processes are centered around topics such as traceability, transparency,

creditability, and auditability of agricultural data via blockchain based technology. Moreover, they are developing useful

models or applications that can be used to improve the performance of the agriculture sector.
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1. Introduction

DLT (Distributed Ledger Technology)/blockchain is an intriguing new technology that has the potential to be a game-

changer , and, in general, DLT are tamper-resistant and time-stamped databases . They allow several parties to

capture, validate, and distribute data over a network in a decentralized, synchronized, and transparent manner, with

minimal human participation and intermediate processes . Blockchain has the potential to alter the present economic

and commercial paradigms, such as how the steam engine and the Internet sparked past industrial revolutions .

Many industries, including the financial sector, energy markets, supply chains, intellectual property management, ‘virtual

enterprises,’ the public sector, and beyond, could benefit from blockchain technologies. . Its capability to lower

transaction costs, inject efficiencies into existing value chains, challenge revenue models, and open new markets is due to

its ability to de-intermediate, improve transparency, and boost the ability to listen .

A blockchain is a distributed database that is shared across a network of computers. It is possible to contribute to the

database but not to edit the existing data . The database’s legitimacy is checked on a regular basis by the network.

While the most well-known application of blockchain is in the cryptocurrency Bitcoin, it is currently being employed in a

variety of other ventures . It is the platform’s core technology that enables the creation of a safe means to record

transactions and distribute them to signatories or any other target group with an Internet connection. It is, at its core, a

highly democratic ledger that cannot be changed arbitrarily and is easily shared .

Blockchain offers the potential to improve financial management, origin, traceability, and transparency in food chains, as

well as enable the creation of new markets and products, for agriculture in poor countries , since humanity deserves

the best in terms of education, business, health care, and, even, grocery shopping. We always have fresh fruits and

vegetables, dairy, and meat to live a healthy and delightful life, thanks to agricultural advancements.

2. Blockchain in Revolutionizing the Agricultural Sector

2.1. The Use of Blockchain in Agriculture

The transmission of encrypted information is vital to every part of our modern life. Agricultural stakeholders want their

personal data to be stored securely and not disclosed to third party companies and persons. That is exactly what

blockchain provides—the effective protection and secure exchange of data . Since the information in the network is

written in blocks, it cannot be easily modified or read if access is not permitted. Moreover, all data are stored on

decentralized networks that reduce the risks of hacking and fraudulent activity .

Currently, the blockchain network is predominately used in the financial field to monitor and confirm transactions as well

as improve their speed and security . The banks that have tested this technology appear to be quite satisfied with the

[1] [2]

[3]

[4][5]

[6]

[7][8]

[9]

[10]

[11][12]

[13][14]

[15][16]

[17]

[18]



results. Blockchain also helps with document verification and confirmation, as well as helping to speed up logistics

processes .

However, how useful is a blockchain for agriculture? As mentioned, the network is great for accelerating and securing

financial transactions—in the same way that it may help solve problems related to the financing of agricultural projects

and lead to the further development of the entire industry . The blockchain allows to control and accelerate the daily

operations of the industry such as production, transportation, food processing, storage, and sale . Blockchain

technology is also great at solving problems related to the growing population, and, thus, the demand for food and the

demand for quality products: first, logistics can be efficiently organized, and financing can be purchased using this

network. Second, blockchain can be useful in determining food quality and preventing fraud .

In addition, the blockchain has a significant impact on the arrangement of the supply chain as a transparent and secure

data exchange network that greatly simplifies cooperation between farmers, carriers, and customers . This is vital for

products with short expiration periods, as it helps reduce expenses and, therefore, the overall price of these products.

When using the system, the farmer must enter all the details about the products they sell, as no one can remove or modify

them, and, therefore , it will not be possible to sell the same dozen eggs twice—the system will detect fraud from other

users. In addition, if the farmer is required to enter all product details, the system may be vulnerable to the submission of

fraudulent or wrong data, which will become immutable .

2.2. The Benefits of Using Blockchain in Agriculture

The blockchain approach alone does not guarantee that farmers’ income or beef quality will improve. The technology,

instead, is rather a tool for automation, traceability, quality assurance, and more. With this technology, improvements in

this area can be experienced . The blockchain network may have some advantages when applied correctly in various

industries, including the agricultural sector. For example, these benefits could be explained as the following:

Transparent supplemented

Some customers want to know where the food they buy is grown, how it is delivered to the store, and whether the

products meet quality standards. Due to blockchain technology, this information is accessible, and customers understand

that it cannot be modified or hidden invisibly . In this approach, if a QR code label is placed on, say, a beef package,

the consumer may verify not only the animal’s living conditions but also the shipping data, storage duration, and many

more details .

Secure system

The data on the blockchain network cannot be changed without the permission of both the seller and the buyer . As a

result of this technique, a dependable system that protects users from fraudsters and prevents fraud is created, which is a

kind of system that is trustworthy to its users. The dependable system requires that the system be highly available (to

legitimate users) while ensuring a high degree of service integrity . For example, it is difficult to make a price decrease

or increase without first discussing the pricing and finding a qualified team of software developers with reasonable rates

reasonable portfolio that includes agricultural experience. For example, the company should be able to provide a well-

designed and high-quality product with the required set of data records .

Encourage investment

Owning a small business is often difficult. Finding loyal customers and establishing operations takes one to two years, and

it can be challenging. Using blockchain technologies, small farm owners will be able to find investors and improve their

business with the help of the Initial Coin Offering program (ICO), which is a type of funding similar to crowdfunding, with

crypto currencies instead of regular payments . All that needs to be done to turn ideas into reality is to convince people

to invest in the project, although ICO is not regulated and guaranteed by the government, so startups do not need to cover

additional legal expenses or hire a lawyer .

Implementation of smart contracts

Smart contracts are written code developed by software developers that are connected into the network, and the

technology itself considerably simplifies the process of delivering food and collecting the payment. Farmers do not have to

wait weeks or months for their money to be returned; transactions are performed immediately, once the products are

available. Furthermore, there are no intermediaries involved. As a result, farmers and their clients may be assured that all

obligations are met .
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Stock market for farmers

Blockchain technology is represented on exchanges as well. Their operations remain the same, however, and stock

markets can now benefit from the blockchain. Farmers can easily trade upcoming contracts at fixed prices for crops,

livestock, fruits, vegetables, and other agricultural products. As a result, farmers will know their cost, and customers will

not be surprised by price changes .

Agricultural cryptocurrency

Blockchain technology is often used in the context of Bitcoin and other cryptocurrencies. So, when it comes to the

agricultural field, the PavoCoin—a digital currency similar to Bitcoin, developed and designed specifically for farmers. It

provides a secure payment method throughout the entire system. The currency is used to increase transparency as well

as speed up and simplify customer interactions .

2.3. Blockchain Use Cases

Trace the food source

Stores must maintain all required certificates and other documents that may be requested when purchasing food or other

products. However, these documents do not say for sure whether it was a sick chicken or cow, how it was fed, and so on.

In the future, blockchain networks should enable users to find all relevant details regarding food production and

transportation, thus saving them time when researching the history of the products purchased .

The blockchain system maintains all records without hidden modification, and a full description of the food’s origins will be

received—right on the smartphone, which is fast and easy. Thus, increasing the probability that the food purchased is safe

and healthy .

For example, the technology is used by Walmart to supply livestock products from China and mangoes from Mexico to the

United States. Walmart and IBM are currently working on a blockchain-based agricultural supply chain to apply

transparency for retail customers . The system encourages all parts of the “food chain” (farmers, suppliers, businesses,

etc.) to enter their data into a single database based on the blockchain network.

The number of agricultural and food companies using the system is increasing daily . For example, IBM worked with

ten of the world’s largest consumer goods and food firms to integrate blockchain into their supply chains. Walmart, Nestle,

Unilever, McCormick, Tyson, Kroger, McLane, Driscoll’s, Dole, and Golden State Foods  are among the companies that

collectively generate more than half a trillion dollars in yearly global sales, so IBM’s blockchain platform will assist food

industries in increasing supply chain visibility and traceability as a result of the agreement. Maybe some of those

companies will soon start accepting payments in Bitcoin and other cryptocurrencies .

Prevent counterfeiting of raw materials

It is impossible to grow healthy livestock or plants if the purchased seeds and grains are of unsuitable quality. Moreover,

low-quality materials may affect the farmers’ business and lead to large expenditures . Certainly, both small and big

farmers are interested in buying quality products, and this is where the blockchain system comes into play . This way,

in the event that suppliers provide low-quality seeds, this information will be reflected in the network for other users to see.

Not only customers, but also the farmers themselves, will be able to check all the black spots of the product they are

going to buy, enabling farmers to make more informed purchased decisions.

The IBM blockchain technology used by the extension, for example, is predicated on transparency, revealing farmers’

records and locating their produce in real time. Records reflecting the flow and conditions of product transportation may

be examined, as well as sources checked and vital ingredients used, plus many other facts can be known with the help of

this platform .

Decentralized organizations

Small businesses and utilities are being displaced as large corporations gain a larger portion of the market. Companies

dictate terms to small farmers, deciding what to cultivate, how to grow it, setting pricing, and so on. Farmers that rely on

these clients and suppliers are not allowed to set their own terms because they risk losing too many orders. It is feasible

that we will see a situation where the blockchain system allows for rule changes in the near future. Small firms can work

directly with new clients, find permanent employment, receive finances, and, perhaps, create their own conditions of
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operation in this environment. In addition, consumers may receive high-quality products at reasonable prices while being

confident that they are secure . Not to mention, there are other obstacles in agribusiness, such as transportation and

distribution, which are handled by traders.

The quality controls

The combination of IoT technology and the blockchain network provides a secure storage system for information about

livestock, crops, and other aspects. Using specific sensors, soil quality, a variety of pests, irrigation, and many other

factors can be monitored on special phones or tablets . These sensors send collected data to the cloud storage in the

blockchain .

The Flux development team (an Israeli company) is currently working on a blockchain-based solution with the goal of

creating a combination of IoT technology and artificial intelligence . Eddy, the world’s first Growbot developed by Flux,

is specifically designed to ensure successful harvests and increased yields.

References

1. Demirkan, S.; Demirkan, I.; McKee, A. Blockchain technology in the future of business cyber security and accounting.
J. Manag. Anal. 2020, 7, 189–208.

2. Westerlund, M.; Neovius, M.; Pulkkis, G. Providing tamper-resistant audit trails with distributed ledger based solutions
for forensics of IOT systems using cloud resources. Int. J. Adv. Secur. 2018, 11, 3–4.

3. Dutta, P.; Choi, T.-M.; Somani, S.; Butala, R. Blockchain technology in supply chain operations: Applications,
challenges and research opportunities. Transp. Res. Part E Logist. Transp. Rev. 2020, 142, 102067.

4. Schwab, K. The Fourth Industrial Revolution; Currency: New York, NY, USA, 2017.

5. Justinia, T. Blockchain technologies: Opportunities for solving real-world problems in healthcare and biomedical
sciences. Acta Inform. Med. 2019, 27, 284.

6. Niforos, M. Blockchain in Development: Part I—A New Mechanism of Trust? The World Bank: Washington, DC, USA,
2017.

7. Tian, F. An agri-food supply chain traceability system for China based on RFID & blockchain technology. In
Proceedings of the 2016 13th International Conference on Service Systems and Service Management (ICSSSM),
Kunming, China, 24–26 June 2016.

8. Xiong, H.; Dalhaus, T.; Wang, P.Q.; Huang, J.J. Blockchain Technology for Agriculture: Applications and Rationale.
Front. Blockchain 2020, 3, 7.

9. Schinckus, C. The good, the bad and the ugly: An overview of the sustainability of blockchain technology. Energy Res.
Soc. Sci. 2020, 69, 101614.

10. Wright, A.; De Filippi, P. Decentralized blockchain technology and the rise of lex cryptographia. SSRN Electron. J.
2015.

11. Peters, G.W.; Panayi, E. Understanding modern banking ledgers through blockchain technologies: Future of
transaction processing and smart contracts on the internet of money. In Banking beyond Banks and Money; Springer:
Berlin/Heidelberg, Germany, 2016; pp. 239–278.

12. Panarello, A.; Tapas, N.; Merlino, G.; Longo, F.; Puliafito, A. Blockchain and iot integration: A systematic survey.
Sensors 2018, 18, 2575.

13. Kamilaris, A.; Fonts, A.; Prenafeta-Boldu, F.X. The rise of blockchain technology in agriculture and food supply chains.
Trends Food Sci. Technol. 2019, 91, 640–652.

14. Tripoli, M.; Schmidhuber, J. Emerging Opportunities for the Application of Blockchain in the Agri-food Industry; Licence:
CC, BY-NC-SA; FAO: Rome, Italy; ICTSD: Geneva, Switzerland, 2018; Volume 3.

15. Mohammed, I.A. A systematic literature mapping on secure identity management using blockchain technology. Int. J.
Innov. Eng. Res. Technol. 2019, 6, 86–91.

16. De Filippi, P. The interplay between decentralization and privacy: The case of blockchain technologies. J. Peer Prod.
Issue 2016, 14, 1–20.

17. Yaga, D.; Mell, P.; Roby, N.; Scarfone, K. Blockchain technology overview. arXiv 2019, arXiv:1906.11078.

[40][41]

[42]

[43]

[44]



18. Kotilevets, I.; Ivanova, I.; Romanov, I.; Magomedov, S.; Nikonov, V.; Pavelev, S. Implementation of directed acyclic
graph in blockchain network to improve security and speed of transactions. IFAC Pap. 2018, 51, 693–696.

19. Gausdal, A.H.; Czachorowski, K.V.; Solesvik, M.Z. Applying blockchain technology: Evidence from Norwegian
companies. Sustainability 2018, 10, 1985.

20. Lin, W.; Huang, X.; Fang, H.; Wang, V.; Hua, Y.; Wang, J.; Yin, H.; Yi, D.; Yau, L. Blockchain technology in current
agricultural systems: From techniques to applications. IEEE Access 2020, 8, 143920–143937.

21. Wang, H.; Zhang, M.; Ying, H.; Zhao, X. The impact of blockchain technology on consumer behavior: A multimethod
study. J. Manag. Anal. 2021, 8, 371–390.

22. Galvez, J.F.; Mejuto, J.C.; Simal-Gandara, J. Future challenges on the use of blockchain for food traceability analysis.
TrAC Trends Anal. Chem. 2018, 107, 222–232.

23. Duan, J.; Zhang, C.; Gong, Y.; Brown, S.; Li, Z. A content-analysis based literature review in blockchain adoption within
food supply chain. Int. J. Environ. Res. Public Health 2020, 17, 1784.

24. Rejeb, A.; Keogh, J.G.; Zailani, S.; Treiblmaier, H.; Rejeb, K. Blockchain technology in the food industry: A review of
potentials, challenges and future research directions. Logistics 2020, 4, 27.

25. Xu, J.; Guo, S.; Xie, D.; Yan, Y. Blockchain: A new safeguard for agri-foods. Artif. Intell. Agric. 2020, 4, 153–161.

26. Colomberotto, A. Blockchain Technology in Meat Supply Chain: Operational and Economic Implications; Università
Ca’Foscari Venezia: Venice, Italy, 2020.

27. Ganne, E. Can Blockchain Revolutionize International Trade? World Trade Organization: Geneva, Switzerland, 2018.

28. Zhang, R.; Xue, R.; Liu, L. Security and privacy on blockchain. ACM Comput. Surv. (CSUR) 2019, 52, 1–34.

29. Casino, F.; Dasaklis, T.K.; Patsakis, C. A systematic literature review of blockchain-based applications: Current status,
classification and open issues. Telemat. Inform. 2019, 36, 55–81.

30. Blanchard, D. Supply Chain Management Best Practices; John Wiley & Sons: Hoboken, NJ, USA, 2021.

31. Ante, L.; Sandner, P.; Fiedler, I. Blockchain-based ICOs: Pure hype or the dawn of a new era of startup financing? J.
Risk Financ. Manag. 2018, 11, 80.

32. Chohan, U.W. Initial coin offerings (ICOs): Risks, regulation, and accountability. In Cryptofinance and Mechanisms of
Exchange; Springer: Berlin/Heidelberg, Germany, 2019; pp. 165–177.

33. Vishakha, N.S.; Bhushan, B.; Kaushik, I. Blockchain-based Cultivating Ideas for Growth: A New Agronomics
Perspective. Blockchain Appl. Secur. IoT Framew. Technol. Shap. Future 2021, 1, 195.

34. Xu, Y.; Li, X.; Zeng, X.; Cao, J.; Jiang, W. Application of blockchain technology in food safety control: Current trends
and future prospects. Crit. Rev. Food Sci. Nutr. 2020, 62, 1–20.

35. Astill, J.; Dara, R.A.; Campbell, M.; Farber, J.M.; Fraser, E.D.; Sharif, S.; Yada, R.Y. Transparency in food supply
chains: A review of enabling technology solutions. Trends Food Sci. Technol. 2019, 91, 240–247.

36. Pham, H. The Impact of Blockchain Technology on the Improvement of Food Supply Chain Management:
Transparency and Traceability: A Case Study of Walmart and Atria. BSc. Thesis, Seinäjoki University of Applied
Sciences, Seinäjoki, Finland, 2018; pp. 1–96.

37. Wang, Y.; Han, J.H.; Beynon-Davies, P. Understanding blockchain technology for future supply chains: A systematic
literature review and research agenda. Supply Chain. Manag. Int. J. 2019, 91, 240–247.

38. Blockchain, I. IBM Food Trust-A New Era for the World’s Food Supply. Available online:
https://www.ibm.com/blockchain/solutions/food-trust. (accessed on 31 August 2019).

39. Christensen, C.M.; Meronuck, R.A. Quality Maintenance in Stored Grains and Seeds; U of Minnesota Press:
Minneapolis, MN, USA, 1986.

40. Arun, J.S.; Cuomo, J.; Gaur, N. Blockchain for Business; Addison-Wesley Professional: Boston, MA, USA, 2019.

41. Waller, M.A.; Van Hoek, R.; Davletshin, M.; Fugate, B. Integrating Blockchain into Supply Chain Management: A Toolkit
for Practical Implementation; Kogan Page Publishers: London, UK, 2019.

42. Shi, X.; An, X.; Zhao, Q.; Liu, H.; Xia, L.; Sun, X.; Guo, Y. State-of-the-art internet of things in protected agriculture.
Sensors 2019, 19, 1833.

43. Boursianis, A.D.; Papadopoulou, M.S.; Diamantoulakis, P.; Liopa-Tsakalidi, A.; Barouchas, P.; Salahas, G.;
Karagiannidis, G.; Wan, S.; Goudos, S.K. Internet of things (IoT) and agricultural unmanned aerial vehicles (UAVs) in
smart farming: A comprehensive review. Internet Things 2020, 100187.



44. Banafa, A. Secure and Smart Internet of Things (IoT): Using Blockchain and Artificial Intelligence (AI); Stylus
Publishing, LLC: Sterling, VA, USA, 2019.

Retrieved from https://encyclopedia.pub/entry/history/show/51417


