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Abstract

Because it can significantly lower future uncertainty and is well-organised by buyers, sellers, and trusted
third parties (TTPs), contract production and transactions are quite prevalent and significant.BeIMP may
reduce the issue of intermediaries’ improper market activity by directly connecting producers and
consumers. The findings of the experiment demonstrate that the proof of authority (PoA) has the
advantage in throughput and may provide consumers with a better experience, while the smart contract
(SC) function is sufficiently stable.
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INTRODUCTION

The agricultural industry is crucial for providing food se-curity, economic stability, and rural
development. However, farmers frequently confront considerable problems, such as price fluctuation,
market unpredictability, and access to de-pendable purchasers. These issues endanger the long-term via-
bility of farming and prevent farmers from obtaining consistent revenue levels.Contract Farming is one
of the most visible solutions to these difficulties, in which farmers and purchasers agree to a
predetermined contract for the selling of agricul-tural produce. This concept has the ability to stabilise
farm-ers’ income by ensuring market access and pricing.However, traditional contract farming systems
are typically hampered by concerns such as lack of transparency, payment delays, and unequal
negotiating power between farmers and pur-chasers.Blockchain technology, which offers a
decentralised, transparent, and unchangeable platform for managing contracts and transactions, has
surfaced as a possible solution to these problems in recent years. An Assured Contract Farming System
that ensures steady market access, enhances stakeholder trust, and lessens dependency on middlemen
can be developed by utilising blockchain-based technologies such as Proof of Authority (PoA)
consensus methods and Smart Contracts (SCs). Such a method lowers the risk of fraud, delays, and
disputes while guaranteeing that contracts are automatically performed if specified conditions are
met.The potential of a blockchain-enabled assured contract farming system to give farmers and buyers
steady market access is examined in this article. The study emphasises how the decentralised structure of
blockchain technology might promote sustainable farming methods, reduce market inefficiencies, and
enable direct in-teractions between producers and customers. The suggested solution can offer a safe and
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expandable infrastructure for agricultural contracts by incorporating Proof of Authority (PoA) for
consensus, guaranteeing increased throughput and improved customer experiences. By empowering
farmers and lowering reliance on middlemen, this strategy should increase agriculture’s resistance to
market volatility and unpredictabil-ity. The study’s conclusions are intended to offer insightful
information on how blockchain technology might revolutionise conventional farming methods and
guarantee more fair results for all parties concerned.

METHODOLOGY

In order to give farmers steady access to markets, this study suggests an Assured Contract Farming
System built on blockchain technology. The process starts with creating a sys-tem architecture that
incorporates a blockchain network, smart contracts, farmers, buyers, and trusted third parties (TTPs).
The underlying platform is the blockchain, and Proof of Authority (PoA) is utilised for consensus and
transaction val-idation to guarantee quick, scalable, and inexpensive contract execution processing. Key
elements of agricultural agreements, such as pricing, quantity, quality, and delivery circumstances, may
be automated with the use of smart contracts. These contracts are implemented on a blockchain, which
guarantees transparency and lowers conflicts by automatically executing the contract without the need
for middlemen if predetermined criteria are satisfied. Blockchain-based contracts are used between
farmers and purchasers, and real-time data is gathered on a number of criteria, including user happiness,
market access dependability, revenue stability, and transaction speed. The influence of the system on
transaction throughput, cost-effectiveness, and the general user experience is measured using key
performance indicators (KPIs), which offer insights into how well the system works to guarantee steady
market access.

A. Motivation

The ongoing difficulties that farmers encounter, such as price fluctuation, market unpredictability, and
intermediary exploitation, are the driving forces for this study. Due to inefficiencies and a lack of
transparency, traditional contract farming frequently fails, placing farmers at risk. By offering a safe,
open, and automated platform that does away with mid-dlemen, blockchain technology—specifically
smart contracts and a Proof of Authority (PoA) consensus mechanism—offers an answer. Stable market
access, increased farmer income stability, and a quicker and more effective agricultural supply chain are
the goals of this system.

SYSTEM ARCHITECTURE

The system architecture consists of multiple modules that work together to provide a seamless

experience:

e Frontend: HTML, CSS, JavaScript, and React are used in the development of the system’s frontend
to provide a dynamic, intuitive user experience.

e Backend: Node.js and Express.js power the backend, allowing for effective server-side processing
and API administration.

e Database: The database is MongoDB, which offers a scalable NoSQL solution for storing transaction
and user data.

e Payment Gateway: To enable safe, easy financial transac-tions within the system, Razorpay is
incorporated as the payment gateway.
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SECURITY MEASURES

The following actions must to be taken in order to safeguard the Assured Contract Farming System:

e Front-end Security: Use HTTPS, input validation, CSRF protection, and secure session management
(e.g., HttpOnly cookies).

e Backend Security: Implement JWT authentication, rate limiting, input validation, and encryption for
sensitive data. Use role-based access control (RBAC) to restrict user access.
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Fig. 1. Flow Chart

Blockchain Security: Ensure smart contract audits, multi-signature wallets, and secure key
management for blockchain transactions.

Payment Gateway Security (Razorpay): Use APl key management, follow PCI-DSS standards, and
validate payment webhooks to prevent fraud.

Database Security (MongoDB): Use role-based access control (RBAC), data encryption, and
backups to protect data from unauthorized access and loss.

General Security: Implement 2FA, regular security patches, penetration testing, and real-time
monitoring to detect and prevent threats.

FEATURES

A number of essential characteristics provided by the As-sured Contract Farming System increase

agricultural transac-tions’ efficiency, transparency, and credibility: label=0.

1. Blockchain-Based Smart Contracts : These provide transparency and confidence by automatically
carrying out agreements between farmers and purchasers when-ever certain criteria (pricing, quality,
and delivery) are satisfied.
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2. Direct Market Access: By cutting out middlemen, farmers can communicate with buyers directly,
guaran-teeing lower prices and transaction expenses.

3. Secure Payment Gateway: The system integrates se-cure payment gateways for safe and seamless
online transactions.

4. Secure Transactions:Integrated payment gateways, like Razorpay, are used to process payments,
guaranteeing safe, fast, and transparent transactions.

5. Authority Proof (PoA) Consensus: Verifies transac-tions using reliable third-party validators,
guaranteeing rapid processing and high throughput without consum-ing a lot of resources.

6. Real-Time Tracking and Notifications: This feature improves transparency and lowers conflicts by
offering real-time tracking of contract progress, payment status, and fulfilment.

7. Decentralised Ledger: The blockchain securely stores all contract and transaction data, making it
auditable and impenetrable.

8. Data Security and Privacy: To ensure privacy and adherence to data protection laws, sensitive data
(such as payment information and personal details) is encrypted.

9. Scalable and Effective: Made to manage large transac-tion volumes, the system can expand to
accommodate more users.

10. User-Friendly Interface: Farmers, buyers, and third parties may engage with ease even if they lack
technical expertise because to the intuitive React-based interface.

11. Role-Based Access Control (RBAC): Makes sure that users—such as administrators, buyers, and
farm-ers—have the right amount of access to system features according to their roles.

B. Some Common Mistakes

e Inadequate User Training: Users may become confused and embrace the digital platform less often if
they are not given enough instructions or training.

e Weak Security Protocols: Sensitive user data may be vulnerable to cyber attacks if secure
authentication pro-cedures or robust encryption are not used.

e Limited Language Support: Accessibility may be limited if the app is not available in many
languages, as this might exclude non-native speakers.

e Complex User Interface: Creating a website that is too complex or difficult to use might irritate
consumers and result in frequent mistakes during pass sales.

e Underestimating Costs: Overlooking the overall cost of implementation, including infrastructure,
training, and continuing maintenance, can lead to budget overruns and financial pressure, especially
for small-scale farmers.

e Poor Mobile App Performance: Issues like frequent crashes, slow loading times, or bugs in the app
can result in negative user experiences.

e Overcomplicating the User Interface: System adoption may be slowed down by creating a user
interface that is difficult or perplexing for farmers and purchasers.

e Limited Payment Options: Some people can be deterred from buying passes digitally if there are
only a few available payment methods.

e Overlooking Offline Functionality: Some users might not be able to use their digital passes if the
system is not made to be used offline in places with inadequate connection.

¢ Inadequate User Education:: Farmers and purchasers may become confused and reluctant to embrace
the technology if they are not adequately informed about how the system operates, especially with
regard to blockchain and smart contracts.
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e Insufficient Scalability: Performance problems, slower transaction times, or system failures as
adoption rises might arise from a system that is not built to expand as the user base increases.

e Ignoring Stakeholder Engagement: When farmers, buy-ers, regulators, and third-party validators are
not included in the design and implementation of the system, it can result in a misalignment of
interests, adoption resistance, and operational problems.

B. Challenges
A lack of digital literacy, restricted internet connectivity in rural regions, and farmer opposition to new
technology are some of the obstacles to implementing the **Assured Contract Farming System**,
Deployment may also be made more difficult by addressing legislative ambiguities around blockchain
use and guaranteeing the security of smart con-tracts. Transaction efficiency may also be impacted by
cur-rency translation problems and payment delays, and it may be challenging to integrate with current
agricultural systems and guarantee scalability as the user base expands. Last but not least, controlling
infrastructure expenses and protecting data privacy are important aspects that must be properly taken
into account. It will take careful planning and focused solutions for widespread adoption to overcome
these obstacles.

FUTURE DIRECTIONS

In order to provide real-time monitoring of crop conditions, weather patterns, and soil health and enable
better, data-driven contract execution, the Assured Contract Farming System may eventually integrate
IoT and Al. By adding support for several currencies and adherence to international laws, extending the
system to international marketplaces may make cross-border transactions easier. Wider accessibility
would be ensured by a mobile-first strategy, especially in remote locations with little access to
computers. Improved data privacy using methods like homomorphic encryption or zero-knowledge
proofs might guarantee safe, private transactions. Furthermore, farmers may benefit from enhanced
financial services through the integra-tion of DeFi technologies like smart insurance, microfinance, or
agriculture-backed lending, which would provide easier access to credit and risk management options.
This would lower market risks, increase farmer empowerment, and pro-mote sustainable growth in
agricultural sector.

CONCLUSION

A potential answer to the problems farmers encounter in obtaining steady markets, guaranteeing
reasonable prices, and minimising dependency on middlemen is the Assured Contract Farming System.
The solution improves efficiency, trust, and transparency between farmers and buyers by utilising smart
contracts, blockchain technology, and secure payment channels. While real-time tracking and automated
contract execution increase overall market efficiency, the usage of POA guarantees prompt and secure
transaction confirmation. Notwithstanding obstacles like legal complexity and infras-tructural
constraints, the system shows great promise for revolutionising agricultural supply chains, enhancing
farmer income stability, and creating a more just marketplace. Future developments in DeFi, Al, and 10T
might improve the system even more, making it more scalable and flexible for use in international
agricultural markets.
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