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DESCRIPTION
Agricultural supply chains involve many activities that begin with 
the production of crops and continue through harvesting, 
storage, processing, transportation, distribution, and final sale. 
Information generated during these activities is often stored by 
different organizations using separate record systems. Farmers, 
cooperatives, transport companies, storage facilities, processors, 
wholesalers, retailers, and consumers may each maintain their 
own records. When information is distributed across 
disconnected systems, it can become difficult to verify where a 
product originated, how it was handled, and whether the 
recorded information is accurate. Agricultural blockchain 
systems provide a digital method for recording and sharing 
transaction information across multiple participants in a 
coordinated manner.

Blockchain technology uses a distributed digital ledger in which 
records are stored across a network of participating computers. 
Instead of depending entirely on one central database, 
information can be synchronized among authorized participants. 
Transactions are grouped into digital blocks and connected 
chronologically. Once information has been recorded and 
validated according to the rules of a blockchain network, 
changing historical records becomes difficult. This feature can 
support greater confidence in information exchanged among 
agricultural supply-chain participants.

Traceability is one of the most relevant applications of 
blockchain technology in agriculture. A food product may pass 
through several stages before reaching consumers. For example, 
harvested vegetables can move from a farm to a collection center, 
then to a processing facility, distribution warehouse, retail outlet, 
and finally the consumer. At each stage, information such as 
location, date, quantity, temperature, handling conditions, and 
ownership may be recorded. Blockchain-based systems can 
connect these records to create a continuous digital history of 
the product.

Farm-level information can include crop variety, planting date, 
field location, fertilizer application, irrigation activities, crop 
protection treatments, harvesting date, and production quantity. 
Such information can be entered manually or collected through 
digital farm management systems. Sensors and connected 
agricultural equipment can also supply measurements 
automatically. When these records are linked to a blockchain 
network, authorized supply-chain participants can access verified 
information according to their permissions.

Food safety is another area where blockchain systems can 
provide useful support. When a food safety problem occurs, 
identifying the source of affected products can be difficult if 
records are incomplete or scattered across different 
organizations. A connected digital record can help trace 
products backward through processing and distribution stages. 
This may allow affected batches to be identified more quickly 
and can reduce unnecessary removal of products that are not 
associated with the problem.

Blockchain systems can also improve information exchange 
between farmers and buyers. Agricultural producers often 
provide information about production practices, quantities, 
quality measurements, and delivery schedules. Buyers need 
reliable records to evaluate whether products meet contractual 
requirements. A shared digital ledger can provide a common 
record of relevant transactions, reducing disagreements caused 
by differences between independently maintained documents.

Smart contracts are another feature associated with blockchain-
based agricultural systems. A smart contract is a computer 
program that performs predefined actions when specified 
conditions are satisfied. In an agricultural supply chain, a smart 
contract could be designed to release a payment after a delivery 
has been confirmed and quality conditions have been verified. 
Such automation can reduce delays in administrative processes 
and provide clear records of completed transactions. The rules 
programmed into the system must, however, be carefully 
designed and checked before use.
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CONCLUSION
Agricultural blockchain systems provide a digital approach for
recording transactions, tracking products, sharing supply-chain
information, and supporting verification. Their value depends
not only on blockchain technology itself but also on the quality
of information entered into the system, the participation of
supply-chain partners, and the availability of suitable digital
infrastructure. When combined with sensors, mobile

applications, geographic information systems, and other
agricultural technologies, blockchain can contribute to more
transparent information management across food production
and distribution networks. Continued research, practical testing,
user training, and careful attention to data privacy will be
important for developing agricultural blockchain applications
that are accessible, reliable, and useful for different types of
agricultural enterprises.

Turkson J

Agrotechnology, Vol.14 Iss.4 No:1000430 2


	Contents
	Blockchain-Based Digital Systems for Transparency and Traceability in Agricultural Supply Chains
	DESCRIPTION
	CONCLUSION


