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Abstract—This research presents a blockchain-based
decentralized marketplace designed to address critical
challenges in data management and supply chain
transparency within the agricultural sector. Traditional
agricultural systems typically rely on centralized
databases, which are prone to inefficiencies, corruption,
and data tampering. The proposed blockchain solution
aims to mitigate these issues by securely recording
agricultural vyield data on an immutable ledger,
eliminating the need for intermediaries and enhancing
data integrity. This system ensures that only authorized
government agencies have access to sensitive data,
thereby safeguarding privacy and minimizing the risks
associated with unauthorized manipulation.

By creating a secure and immutable record of
agricultural data, the blockchain system enhances
transparency and accountability throughout the supply
chain, minimizing inefficiencies and mitigating risks of
fraud or manipulation. The system enables seamless
monitoring of agricultural outputs from farm to market,
thus promoting transparency and traceability. Research
highlights the transformative impact of blockchain in
managing agricultural data, underscoring its capability to
ensure immutable record-keeping and enable automated
transactions via smart contracts. However, challenges
such as integration with existing systems and scalability
remain significant concerns.

This decentralized marketplace offers a robust
framework for recording, verifying, and monitoring
agricultural data, aiming to streamline supply chains,
improve accuracy, and enhance efficiency. The proposed
solution holds promise for setting new standards in
agricultural data management, advancing sustainable and
accountable practices within the sector.

Index Terms— Blockchain Technology,
Decentralized Marketplace, Agricultural yield data,
Supply Chain Transparency.

I.INTRODUCTION

Introduction to blockchain in agriculture
Blockchain technology has gained momentum across
various sectors, including agriculture, for its ability to
provide transparent, immutable, and decentralized data
management. In agriculture, the technology can
address prevalent issues like data integrity, traceability,
and inefficiencies associated with centralized systems.
By removing intermediaries, blockchain enhances the
reliability of agricultural data management, improves
supply chain transparency, and builds trust in the
ecosystem. This section will explain blockchain's
basics and why it is particularly suited for agriculture.

Current challenges in agricultural supply chains
Agricultural supply chains are complex, often involving
multiple stakeholders from farmers to end consumers.
Data integrity, transparency, and efficiency are
significant challenges due to the reliance on centralized
systems. Issues such as data tampering, fraud,
inefficiency, and a lack of traceability persist, often
resulting in delays, financial losses, and distrust. This part
will explore the drawbacks of conventional agricultural
data systems and their effects on the wider agricultural
supply network.

The idea of decentralized marketplaces involves
utilizing blockchain technology to facilitate direct peer-
to-peer transactions, eliminating the need for
intermediaries. In an agricultural context, it provides a
platform where farmers and buyers can interact directly,
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with data securely recorded in an immutable ledger.
Decentralized systems ensure data privacy and integrity
while reducing costs associated with middlemen. This
section will discuss the decentralized marketplace
concept and how it aligns with the needs of the
agricultural sector.
Blockchain as a solution for data integrity and
security Blockchain’s primary strength lies in its ability
to secure data through encryption and distributed ledger
technology. Each transaction on a blockchain is validated
through a consensus mechanism, ensuring that data is
trustworthy and tamper-proof. This makes it an ideal
solution for agriculture, where accurate data regarding
crop yield, distribution, and quality are essential. This
section will describe blockchain’s security features,
including  encryption, consensus protocols, and
immutability, and their applications in agriculture.

Enhancing transparency and traceability in

agriculture through blockchain is a significant advantage,
as it enables seamless tracking of agricultural products
from production to distribution.
Blockchain enables precise tracking of agricultural
products by securely documenting each stage of the
process in an immutable ledger.This transparency builds
consumer trust and allows for better quality assurance and
regulatory compliance. This section will cover how
blockchain enables traceability, including use cases in the
supply chain that have seen success.

Eliminating  intermediaries and  reducing
inefficiencies Traditional agricultural supply chains often
rely on multiple intermediaries, leading to increased costs
and inefficiencies. Blockchain’s decentralized nature
allows for direct transactions between parties, reducing
the need for middlemen and thereby streamlining the
supply chain. By removing intermediaries, blockchain
minimizes delays and costs, leading to a more efficient
and equitable distribution of resources. This section will
discuss the benefits of intermediary elimination in
agriculture and the impact on cost savings and data flow.

The involvement of government agencies in a
decentralized marketplace remains essential to uphold
regulatory compliance and prevent potential misuse, even
within an independent agricultural data management
system. Government agencies can act as authorized
bodies with access to data for oversight purposes.
Blockchain allows for selective transparency, providing

agencies with visibility into relevant data while
maintaining privacy for other stakeholders. This section
will examine how government authorities contribute to
ensuring data integrity and security in a blockchain-
powered marketplace.

Addressing challenges in blockchain integration
for agriculture Despite its advantages, blockchain faces
challenges in integration within the agricultural sector.
Scalability, data processing requirements, and the need
for technological literacy among users are some of the
obstacles that must be addressed for successful
implementation. This section will outline these challenges
and propose potential solutions, including technical
adaptations and training initiatives that could support
blockchain adoption in agriculture.

Benefits of blockchain for farmers and
stakeholder blockchain offers several benefits for
farmers, including secure access to market data, reduced
dependency on intermediaries, and fair pricing.
Stakeholders across the supply chain also benefit from
greater data transparency and accuracy, improving
resource allocation and decision-making. This section
will explore the direct and indirect advantages of
blockchain for farmers, buyers, distributors, and other
stakeholders.

Future prospects and innovations in blockchain
for agriculture. The potential applications of blockchain
in agriculture extend beyond data management to include
smart contracts, automated compliance, and predictive
analytics. Integrating blockchain  with  emerging
technologies like 10T and Al can drive agriculture toward
a more sustainable and data-centric future. This final
section will discuss ongoing research and potential
innovations in blockchain technology that may further
transform agricultural supply chains in the future.

Il. LITERATURE SURVEY

Blockchain Technology in Indian Agriculture: A
Systematic Review of Challenges and Solutions for
Farmers

This study discusses the integration of blockchain
technology with the Internet of Things (10T) in smart
agriculture, emphasizing how blockchain can
enhance agricultural data management by providing
immutable, transparent, and decentralized records.
The research highlights the shift from traditional
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farming methods to smart farming systems, where
blockchain can improve efficiency by offering better
control over agricultural supply chains. The authors
suggest that this combination could lead to smarter
and more autonomous agricultural practices,
optimizing operations across the sector.

Blockchain in Agriculture: A PESTELS analysis.
In this review, blockchain is analysed through the
PESTELS framework, focusing on its application in
agriculture. The research emphasizes how blockchain's
ability to ensure the immutability of transactions has
expanded beyond its original use in digital currencies to
sectors such as agriculture, where it can address
challenges in supply chain management, product
traceability, and overall transparency. The authors
explore the technological challenges and open issues in
implementing blockchain within agricultural systems,
highlighting the potential for blockchain to support
precision agriculture in the context of Industry 4.0.

Blockchain technology in agriculture product
supply chain This paper proposes blockchain as a solution
to improve traceability and efficiency within agricultural
supply chains. The authors argue that blockchain can
eliminate the need for centralized authorities and
intermediaries, providing a decentralized platform for
recording transactions related to crop prices, quality
standards, and product origin. The proposed framework
seeks to improve transparency, trust, and efficiency while
tackling key challenges in agricultural supply chains,
including food safety and fraud mitigation.

Enhancing Supply Chain Management in Indian
Agriculture Using Blockchain Technology and CNN:
This study examines the implementation of blockchain to
optimize supply chain processes in India's agricultural
sector. The research identifies the lack of proper tracking
systems for agricultural products as a significant issue
affecting farmers, resulting in inefficiencies and distrust.
The authors suggest that blockchain can improve
transparency by recording transaction details in an
immutable format, which would benefit both farmers and
government agencies by providing real-time information
about the status of goods at various stages of the supply
chain.

This research introduces blockchain as a transformative
technology capable of enhancing traceability and security
within agricultural supply chains. The study proposes a
system that leverages Ethereum blockchain and smart

contracts to monitor crop movements and streamline
business operations securely. By removing the reliance on
intermediaries and centralized authorities, this approach
ensures the integrity and reliability of agricultural
transactions. Additionally, the research highlights how
blockchain can improve operational efficiency while
reducing costs across the agricultural supply chain.

Al-Integrated Blockchain for Agricultural Supply
Chain Management

This paper presents a blockchain system
enhanced with Al to revolutionize supply chain
management in agriculture. By integrating Al, the
model improves efficiency by automating processes
such as demand prediction, order modification, and
product rerouting. The authors argue that Al enhances
blockchain's capabilities by optimizing inventory and
warehousing processes, offering a decentralized,
secure solution for managing agricultural supply
chains without the reliance on centralized databases.

This study examines how blockchain technology
can help overcome the challenges agricultural
producers face in efficiently managing their supply
chains. The authors discuss how blockchain ensures
reliable, transparent, and incorruptible data transfer,
which is crucial for preventing misinformation and
maintaining trust among stakeholders. The research
provides insights into how blockchain can support
farmers by enhancing the transparency of transactions
and improving the overall supply chain management
process.

Blockchain-based smart and secure agricultural
monitoring system.

This paper presents a blockchain-based system
for monitoring agricultural activities, aimed at improving
data privacy and security. The authors argue that
blockchain can replace centralized intermediaries,
addressing issues such as single points of failure and data
loss. By using blockchain for secure, decentralized
monitoring, the system ensures the transparency of
agricultural operations and provides a solution for
managing the increasing demand for high-quality
agricultural products.

Blockchain and loT based smart agriculture and
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food supply chain system. This research integrates
blockchain with 10T devices to create a smart agriculture
and food supply chain system. By using loT for data
collection and blockchain for data verification, the study
proposes a model that minimizes human intervention in
monitoring and validating agricultural processes. The
authors propose that integrating blockchain with 10T can
greatly improve the efficiency and transparency of
agricultural supply chains, ensuring fair opportunities for
all stakeholders, regardless of their role within the system.

Blockchain based solution to improve the supply chain
management in Indian agriculture.

This paper examines the challenges within India's
agricultural supply chain, with a focus on issues related to
transparency and traceability in the movement of goods.
The authors propose using blockchain to address these
issues, suggesting that it can enhance the relationship
between producers and consumers by providing
immutable records of transactions. The system would
allow farmers and government officials to track the status
of goods in real-time, ensuring that agricultural products
are managed efficiently and securely throughout the
supply chain.

I11. Methodology

It aims to eliminate intermediaries by securely
recording agricultural yield data in an immutable
ledger. This approach safeguards data integrity while
improving transparency and traceability across the
agricultural supply chain.

Figure 1.1 Flowchart of BIockchaih-Based Agricultural
System

1. Introduction to SHA-256 in Blockchain-Based
Agriculture

SHA-256 (Secure Hash Algorithm 256-bit) is a
cryptographic hash function extensively utilized in
blockchain technology to maintain data integrity and
guarantee immutability. For a decentralized agricultural
marketplace, SHA-256 provides a robust foundation for
securing data entries related to crop yields, quality, and
transactions. Each data entry undergoes SHA-256
hashing to produce a unique identifier, preventing
tampering and ensuring that each record is immutable
once stored on the blockchain. This section introduces
SHA-256 and explains its relevance in protecting
agricultural data in a decentralized marketplace.

2. Data Collection and Pre-Processing Agricultural
data, including yield volume, crop types, and quality
metrics, is collected from IoT sensors and manually
entered records. This data is pre-processed to standardize
formats, filter out noise, and prepare it for secure
blockchain storage. Before entry into the blockchain, each
data point undergoes SHA-256 hashing, which creates a
unique hash value. This section outlines how raw data is
collected, cleaned, and formatted before being processed
with SHA-256.

3. Hashing Agricultural Data with SHA-256

SHA-256 transforms each data entry into a
fixed-size hash value, creating a unique digital fingerprint
for every piece of agricultural data. This hash is
irreversible, ensuring that the original data cannot be
retrieved or manipulated without re-hashing. In the
context of a blockchain-based marketplace, hashing
allows each record to maintain its integrity as it is stored
in the distributed ledger. This section details the steps to
hash data using SHA-256, the algorithm’s hashing
process, and its importance in data security.

4. Creating Blocks and Block Headers with SHA-256

Each hashed data entry is stored in a block along
with other transaction data. The block header comprises
essential metadata, such as the hash of the preceding
block, a timestamp, and a Merkle root (explained later). It
undergoes hashing with SHA-256 to generate a distinct
identifier for the block. This linking through hashes
enables the chain’s immutability. This section describes
the process of block creation, the role of SHA-256 in
securing the block header, and how it guarantees a secure
linkage between consecutive blocks.

5. Merkle Tree Construction for Efficient Data
Verification

A Merkle tree structure is employed to streamline
data verification within a block. In this structure, each leaf
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node corresponds to a hashed data entry, while non-leaf
nodes store the hash of the concatenated hashes of their
child nodes. SHA-256 is used to hash each pair, leading
to a Merkle root—a single SHA-256 hash representing all
data in the block. This structure allows for efficient
verification and integrity checks. This section elaborates
on the creation and role of the Merkle tree, emphasizing
how SHA-256 enables quick data verification without
compromising security.
6. Consensus Mechanism and Proof of Work (PoW)
In blockchain, SHA-256 is used in Proof of

Work (PoW) to achieve consensus. Miners compete to
solve a computational puzzle involving finding a nonce
that, when hashed with the block’s header, produces a
hash with a specific number of leading zeros. This process
confirms the block’s validity and secures the network
from tampering. This section explains PoW and the role
of SHA-256 in generating the required hash to validate
each block.
7. Transaction Verification and Integrity Checks

Each transaction recorded in the blockchain must
undergo verification. SHA-256 enables this by creating
unique hashes for each transaction, allowing for quick
cross-referencing within the blockchain. This ensures that
all data, from crop yields to transactions, remains secure
and verifiable by any network participant. This section
covers transaction verification processes using SHA-256
and details how to verify integrity by cross-checking hash
values.
8. Data Privacy through Hashing

Although blockchain is transparent, data privacy
is essential, especially for sensitive agricultural data.
SHA-256 helps achieve privacy by allowing sensitive
data to be stored as a hash, which is irreversible and can
only be validated by matching with the original data’s
hash. This section discusses the use of SHA-256 for
privacy preservation and how sensitive agricultural data
can remain private while being verifiable on the
blockchain.
9. Authorized Access with Cryptographic Keys

SHA-256 works alongside public and private
cryptographic keys to control access. Only authorized
stakeholders, such as government agencies, have private
keys to decrypt hashed data entries. While SHA-256
ensures data security through hashing, cryptographic keys
add another layer by controlling who can view specific
data. This section explains how to use cryptographic keys
with SHA-256 for authorized access, discussing the
generation and management of keys for data decryption.

10. Block Hashing for Traceability and Tamper
Prevention

Each block’s hash, generated using SHA-256,
creates a transparent, tamper-evident record within the
chain. Any alteration to a single transaction will alter its
hash, which propagates through all subsequent blocks,
breaking the chain and alerting the system to tampering.
This section describes how SHA-256 block hashing
enables traceability and how any tampering attempts are
detected due to hash changes.
11. Chain of Custody and Provenance Tracking

The decentralized marketplace  requires
traceability from production to distribution. SHA-256
hashes allow each stage in the supply chain to be securely
recorded, creating a traceable chain of custody. By
hashing transaction details, stakeholders can verify
product origin and authenticity, building trust in the
agricultural ecosystem. This section covers how SHA-
256 secures each stage’s data, enabling provenance
tracking and strengthening product authenticity.
12. Audit Trails and Data Integrity Verification

SHA-256 enables transparent audit trails by
allowing independent verification of each data entry on
the blockchain. Auditors can trace each record’s hash
back to its source, validating data without compromising
privacy. This section describes the SHA-256-driven
verification process for audit trails and how it supports
data integrity, especially for regulatory compliance and
oversight.
13. System Scalability Considerations with SHA-256

As the decentralized marketplace expands, data
volume will increase, posing challenges for storage and
processing. SHA-256 supports scalability by enabling
lightweight data storage and fast hashing. However,
additional techniques like Merkle trees, sharding, and
Layer-2 solutions may be necessary for further
scalability. This section examines SHA-256's role in
scalability and the integration of supporting techniques to
accommodate the marketplace’s growth.
14. Security Protocols and SHA-256 for Fraud
Prevention

SHA-256 provides a strong defense against
fraudulent activities in the agricultural marketplace by
ensuring data cannot be altered without detection. Paired
with encryption and public-key infrastructure (PKI),
SHA-256 hashing secures the data against unauthorized
modifications. This section details SHA-256’s role in
preventing fraud and discusses security protocols that can
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be implemented alongside hashing to maintain data
integrity.
15. Continuous Monitoring and Real-Time Validation
with SHA-256
Real-time validation using SHA-256 enables the
monitoring of new transactions and data updates. Tools
like blockchain explorers can track block hashes, verify
data in real-time, and alert stakeholders to potential
issues. This section describes the continuous monitoring
framework and how SHA-256 allows for immediate data
validation, supporting dynamic tracking and quick
detection of anomalies.
IV. Working Methodology
The proposed project employs blockchain
technology to address inefficiencies, corruption, and
tampering in agricultural data management and supply
chain transparency. The methodology includes:
1. Recording agricultural data on a tamper-proof
blockchain ledger.

2. Securing sensitive data with restricted access to
authorized personnel.

3. Ensuring transparency and efficiency by
automating processes with smart contracts.

Key Components and Process
1. System Design
o Decentralized Data Storage: Data is stored
across  multiple  subdirectories,  ensuring
redundancy and immutability.

e Blockchain Hashing: SHA-256 hashing secures
the integrity of data records.

e Farmer Interaction Portal: Farmers can log in
or sign up to submit agricultural data.

e Validation Mechanism: Ensures consistency
between live data and blockchain records.

2. Implementation Flow
Step 1: Farmer Data Collection
e Farmers provide data (e.g., crop type, yield, land
area) through a user-friendly interface in the
app.py script.

e Submitted data
(farmers.json).

is stored in a JSON file

Step 2: Data Hashing and Blockchain Integration
e mine.py script hashes the farmer data using SHA-
256.

e The hash is stored alongside data in a structured
directory (block/) to simulate a blockchain.

e Subdirectories (subdir_1 to subdir_100) act as
blocks.

Step 3: Data Validation
e val.py ensures integrity by comparing current
data in farmers.json with the most recent

blockchain hash.

o If discrepancies are detected, the system replaces
farmers.json with the validated blockchain data.

Step 4: User Access
e General users can query farmer data based on
geographic location or specific attributes.

e Results are presented on the frontend, ensuring
transparency.

V.RESULT AND DISCUSSION

The implementation of the blockchain-based
decentralized marketplace for the agricultural sector
yielded several noteworthy results. This section
discusses the outcomes, their implications, and the
challenges observed during the project execution.

1. Data Integrity and Immutability

One of the primary goals of this project was to
ensure the integrity and immutability of agricultural data.
By employing the SHA-256 hashing algorithm, the
system successfully secured data entries, making it nearly
impossible to tamper with records without detection.
Each farmer’s submitted data was hashed and stored in
the blockchain-simulated directory structure, ensuring a
tamper-proof ledger. The hash values served as unique
identifiers for every dataset, enabling quick validation of
the data’s authenticity. Additionally, any attempt to
modify the farmers.json file triggered discrepancies
during validation, highlighting the efficacy of the system
in preserving data integrity.
2. Efficiency in Data Validation

The val.py script played a crucial role in

maintaining the integrity of the data by comparing the
latest blockchain-stored data with the live records. The
script’s performance was evaluated under various
scenarios, including data mismatch and identical records.
In scenarios where tampering was simulated, the system
promptly replaced the corrupted farmers.json file with the
validated blockchain data, demonstrating its reliability.
The validation process was completed in less than 10
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seconds for 100 blocks, showcasing its scalability for
small to medium datasets.
3. User Interaction and Data Submission

The farmer-facing portal, developed using Flask,
provided a seamless interface for data submission.
Farmers could easily log in or sign up, ensuring
accessibility to a broad user base. The form allowed
farmers to input critical details such as crop type, land
area, and historical data. This intuitive interface lowered
the barrier for technology adoption among users with
minimal digital literacy. During testing, the portal
successfully  processed 100 simultaneous data
submissions without performance degradation, indicating
its robustness for real-world applications.
4. Blockchain Storage Simulation

To simulate blockchain functionality, the project
utilized a directory-based structure with 100
subdirectories. Each subdirectory acted as a “block™ in the
blockchain. This structure proved effective for managing
small datasets, with the average storage time per block
being less than 0.5 seconds. The hierarchical design
ensured that even if one subdirectory became corrupted,
the remaining data blocks remained intact. However, this
approach may require further optimization for large-scale
implementations to address scalability concerns.
5. Transparency and Accessibility

The user module allowed individuals to query
farmer data based on geographic location. This feature
enhanced supply chain transparency by enabling
stakeholders, including government agencies and market
participants, to access reliable information. During
testing, the system returned results for queries within 2
seconds on average, indicating efficient database
handling. The transparency provided by the system
fosters trust among stakeholders, potentially reducing
corruption and inefficiencies in the agricultural supply
chain.
6. Challenges Encountered
Despite the promising outcomes, the project faced several
challenges that require discussion:

e Scalability Issues: While the directory-based
blockchain simulation worked well for small
datasets, it may not be suitable for larger datasets
involving thousands of records. Real-world
agricultural systems would require distributed
ledger technologies, such as Hyperledger or
Ethereum, for better scalability and performance.

o Data Privacy Concerns: Although the system
restricted access to authorized entities, concerns

about data privacy persist. Further encryption
mechanisms and permissioned blockchain
models should be considered to address these
issues effectively.

e Integration with Legacy Systems: Many
agricultural organizations rely on legacy systems
that are not inherently compatible with
blockchain solutions. Developing APIs and
middleware to bridge these systems with the
blockchain  network will be crucial for
widespread adoption.

o Digital Literacy and Adoption: The success of
this system hinges on its adoption by farmers,
many of whom may lack the technical expertise
to use digital platforms. Providing training
programs and multilingual support can help
overcome this barrier.

7. Comparison with Traditional Systems
The blockchain-based solution
demonstrated significant advantages over traditional,
centralized systems. Unlike centralized databases that are
prone to corruption and single points of failure, the
decentralized nature of this system ensured high
reliability and tamper resistance. Moreover, by
automating data validation and storage processes, the
system reduced the reliance on intermediaries, leading to
cost and time savings.
8. Environmental and Economic Impact
By streamlining the agricultural supply chain,
the system has the potential to reduce food waste and
inefficiencies. Transparent data tracking from farm to
market enables better decision-making and inventory
management, ultimately benefiting farmers and
consumers.  Additionally, the  elimination  of
intermediaries ensures that farmers receive fair prices for
their produce, improving their economic well-being.
9. Future Prospects and Recommendations
To enhance the system’s effectiveness and
scalability, the following recommendations are proposed:
e Adoption of Distributed Ledger Technology
(DLT): Transitioning from a file-based
blockchain simulation to a full-fledged DLT
platform would enable the system to handle
larger datasets and provide advanced features like
smart contracts.

e Incorporation of 10T Devices: Integrating 10T
sensors for real-time data collection on crop
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health, soil conditions, and weather patterns
would add value to the system by providing richer
datasets.

e Improved Data Analytics: Leveraging machine
learning and data analytics tools can help
stakeholders derive actionable insights from the
collected data, such as yield predictions and
market trends.

e Enhanced Security Measures: Implementing
advanced  encryption  and multi-factor
authentication will further safeguard data privacy
and security.

The blockchain-based decentralized marketplace for
agriculture has demonstrated its potential to revolutionize
data management and supply chain transparency. The
system’s ability to ensure data integrity, enhance
transparency, and reduce inefficiencies marks a
significant step forward in addressing challenges faced by
the agricultural sector. While certain challenges, such as
scalability and integration, remain, the proposed solution
provides a robust foundation for future advancements.
With continued development and adoption, this
technology can play a pivotal role in fostering sustainable
and accountable agricultural practices.

V1. FUTURE SCOPE

The potential of this blockchain-based agricultural
marketplace extends beyond data management to include
smart contracts, 10T integration, and machine learning,
allowing for a more responsive and intelligent supply
chain. Future developments could incorporate automated
compliance and auditing processes using Al to enhance
regulatory checks. Additionally, further scalability
solutions like sharding or Layer-2 protocols could be
explored to handle increased data and user loads.
Integrating loT sensors and real-time analytics can
improve data precision, enabling predictive analytics for
crop quality and yield forecasts. This marketplace model
can also be expanded globally, adapted to different
agricultural practices, and integrated with financial
services to provide farmers with credit and insurance
options based on verifiable data. This future vision holds
promise for building a resilient, efficient, and
technologically empowered agricultural sector.

VII. CONCLUSION

The blockchain-based decentralized
marketplace for agriculture, utilizing SHA-256 hashing,

represents a transformative approach to agricultural data
management. By ensuring secure, immutable, and
transparent records, this system mitigates the risks
associated with traditional, centralized agricultural supply
chains. Data integrity is upheld through cryptographic
hashing, allowing seamless traceability from farm to
consumer, reducing the scope for fraud, and promoting
trust among stakeholders. The system’s decentralized
nature eliminates intermediaries, streamlining the supply
chain and reducing inefficiencies. Overall, this approach
enhances data accuracy, improves accountability, and
fosters a more transparent agricultural ecosystem, which
is essential for sustainable growth and regulatory
compliance. This innovative solution could redefine
agricultural data management, creating a trusted
marketplace that empowers farmers, buyers, and
regulatory bodies to engage confidently and
transparently.
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