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Abstract—Unreliable market cnditions and absence of 

consistent buyers are recurring issues that smallholder 

farmers have to confront, leading to irregular incomes 

and economic exposure. This study presents a web-based 

contract farming platform that can guarantee stable 

market access through secure digital contracts between 

buyers and farmers. By taking advantage of cloud 

technologies like Firebase and incorporating 

functionality such as multilingual capabilities, contract 

tracking, and dynamic user dashboards, the system 

optimizes the process of contract creation, management, 

and fulfillment in agriculture. It classifies contract status 

(pending, active, completed, cancelled) and offers real-

time engagement tools for buyers, promoting 

transparency and decreasing negotiation time. The 

system also accommodates safe payment tracking and 

sample data provisioning for development purposes. The 

paper introduces the system's architecture and interface 

logic while emphasizing its capability to create credible 

buyer relationships and minimize market dependency for 

rural farmers. 

 

Index Terms—Contract farming, agricultural 

technology, market access, Firebase, buyer dashboard, 

web platform, farm-to-market systems, secure contracts, 

rural development, income stability. 

 

I. INTRODUCTION 

 

Agriculture continues to be the main source of 

livelihood for much of the world's population, 

especially in developing countries. Though crucial, 

farmers often struggle with issues of market access, 

price uncertainty, and unreliable purchasers. These 

conditions lead to income uncertainty and deter long-

term investment in sustainable agriculture. 

Conventional farming systems tend to expose 

producers to unstable demand, resulting in post-

harvest losses or forced sales at unfavorable prices. 

Contract farming offers a good way out of these 

challenges through pre-arranged contracts between 

producers and consumers. These contracts set 

quantity, price, and delivery terms prior to harvest, 

allowing farmers to better plan production and 

establish a guaranteed income stream. That said, 

current systems for dealing with such contracts tend to 

be informal, without technology backing, scalability, 

or transparency. 

This paper suggests an online platform to 

institutionalize contract farming in the form of user-

friendly, web-based software. Developed with 

emerging web technologies and Firebase as a backend, 

the platform enables buyers to explore, manage, and 

engage with agriculture contracts while facilitating 

farmers with assured market access. The platform 

comes with a buyer dashboard that gives real- time 

trackability of the contracts, tabbed classification of 

the contract states, support in multiple languages, and 

secure engagement flows. With this online 

environment, the suggested platform is to diminish the 

risks posed by conventional agriculture and enhance 

economic stability among farm 

communities.Agriculture is the backbone of most 

economies, especially in developing countries where a 

large percentage of the population depends on 

agriculture for survival. Yet, despite its essential 

contribution to food security and economic stability, 

the agricultural sector still grapples with a plethora of 

challenges. Among the most urgent are the uncertainty 

of market access, price instability, and the lack of 

secure, long-term buyer relationships. These problems 

tend to compel farmers to sell their crops at lower prices 

because they do not have bargaining power or due to 

perishability issues, leading eventually to income 

uncertainty and under-investment in agricultural 

productivity. Over the past few years, contract farming 

has been seen as a possible instrument to reduce these 
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risks. By legally enforceable contracts between buyers 

and farmers, contract farming can provide pre-

stipulated terms of price, quantity, quality, and 

delivery schedules. Where efficiently utilized, these 

contracts can mitigate risks of transaction, supply vital 

inputs or finance to farmers, and establish a more 

stable economic setting. Nevertheless, the adoption of 

contract farming at large scale is usually obstructed by 

infrastructural deficiency, transparency, and party trust 

issues. 

To fill this void, an increasing demand exists for 

digitally- facilitated systems that support secure, 

transparent, and scalable contract management 

protocols. Digital platforms can potentially simplify 

operations, capture verifiable agreements, and ensure 

accountability through data-driven processes. As 

cloud computing and real-time databases continue to 

evolve, constructing strong and responsive contract 

systems is more accessible than ever. This paper 

presents an Assured Contract Farming System—a 

web-based solution linking buyers and farmers in a 

secure online platform. The system is intended to 

facilitate contract negotiation, signing, monitoring, 

and completion, with emphasis on ease of use, real-

time alertness, and multilingual capabilities. Tapping 

into Firebase for backend functionality and 

contemporary UI libraries for the front end, the system 

features a dynamic dashboard upon which buyers may 

control their contracts, view terms, and act on 

agreements based on status (e.g., accept, reject, or flag 

as completed). 

By providing a formal digital counterpart to ad-hoc 

market encounters, the system seeks to enhance farmer 

resilience, foster stakeholder trust, and instill long-

term planning approaches in agriculture. The research 

delves into the architecture, characteristics, and 

scalability potential of the system, paving the way for 

future innovations in inclusive market systems and 

digital agriculture. [1] In an effort to enhance the 

integrity and security of agricultural data in smart 

farming environments, a novel blockchain-enabled 

authentication scheme has been developed. This 

system facilitates mutual authentication and key 

agreement between Internet of Things (IoT) devices 

and between devices and gateway nodes (GWNs), 

forming a robust and decentralized infrastructure. The 

architecture leverages smart contracts and edge 

computing, wherein data collected from field sensors is 

pre- processed at the gateway and edge layers before 

being transmitted to the cloud for validation. Once 

validated using a PBFT (Practical Byzantine Fault 

Tolerance) consensus algorithm, the data blocks are 

added to the blockchain ledger, enabling 

auditability and immutability. This mechanism allows 

sensitive information—like chemical usage and 

transaction details—to be selectively encrypted or left 

transparent, depending on stakeholder requirements. 

The system’s security has been rigorously validated 

through formal tools like AVISPA, and experimental 

results confirm its efficiency and low computational 

overhead, even on constrained devices such as 

Raspberry Pi units. 

 

[2] Smallholder farmers often operate under 

precarious market conditions, lacking consistent 

access to trustworthy buyers and formal financial 

tools. Addressing this issue, researchers proposed the 

Smart Agricultural Futures Market (SAFM) platform, 

a blockchain-based solution designed to create trust 

between smallholder farmers and buyers. At the heart 

of SAFM is the idea of "social capital as collateral", 

where a farmer’s transaction history, captured 

immutably on the block chain, can be used to build 

credibility and secure better trade terms. This allows 

farmers to enter futures contracts—selling a portion of 

their expected harvest ahead of time—enabling early 

cash flows for purchasing high- quality inputs. The 

platform further enhances farmer bargaining power by 

supporting many-to-one and many-to- many 

marketing structures, facilitating community-level 

aggregation and access to larger buyers. This model 

reduces reliance on intermediaries and improves price 

transparency, while smart contracts ensure automatic 

enforcement of trade terms. Overall, SAFM promotes 

trust, reduces transaction risk, and introduces a more 

equitable and transparent market system for 

marginalized farming communities. 

 

[3] The traditional crop insurance industry, 

particularly in developing regions, is riddled with 

delays, high administrative costs, and trust deficits, 

which discourage smallholder farmers from 

participating. To overcome these challenges, a 

blockchain-based solution for index-based crop 

insurance has been proposed. This system uses smart 

contracts and real-time weather data (e.g., rainfall 

levels, temperature thresholds) to automate claims 

processing without requiring manual verification. 
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Once a predefined threshold event occurs (such as a 

drought or flood), the smart contract is triggered and 

payouts are executed automatically, ensuring farmers 

receive timely compensation. This approach 

eliminates the need for intermediaries, significantly 

reducing operational costs and fraud risk. The 

proposed system also includes a decentralized, private 

blockchain network, connecting farmers, insurers, and 

weather data providers. Its core strength lies in 

transparency and immutability, ensuring all 

stakeholders have access to a single, trustworthy 

source of information. Rigorous testing and validation 

were conducted using platforms like Remix IDE, and 

security vulnerabilities were systematically identified 

and addressed, demonstrating the solution’s practical 

viability and scalability. 

 

II. METHODOLOGY 

 

The creation of the Buyer Dashboard for the Assured 

Contract Farming System is based on a modular, 

client- focused architecture that is intended to support 

contract management between farm producers and 

institutional or individual buyers. The approach takes 

a full-stack approach, combining frontend elements 

with a secure backend system driven by Firebase. 

 

The aim is to provide a responsive, secure, and user-

friendly interface that enables buyers to monitor, 

manage, and engage with crop contracts in real 

time. For smoothinteraction with Firebase and React, 

the component is initialized with some very important 

state variables through React's useState hook. These 

are contracts to hold all the associated contract 

information, loading to control UI behavior when 

asynchronous operations are taking place, 

processingContract to know which contract is being 

edited (avoiding race conditions), and mounted to keep 

the component from rendering on the server. This final 

variable is crucial to avoid hydration mismatches that 

may arise when server-side rendering is used in 

libraries such as Next.js. 

 

Authentication is critical in the protection of user-

specific information. A custom authentication hook, 

useAuth(), is used to get the currently logged-in user's 

unique identifier (uid). This uid is used as a filter key 

when requesting Firestore for contract documents, 

such that buyers are only able to access and manipulate 

contracts they own. Firebase Authentication manages 

sessions and implements access control throughout the 

platform. Everything— data reads and updates—is 

done in a safe, authenticated context. 

 

 
Fig 1: Transaction Volume per Methodology Step 

 

Data retrieval is triggered upon component mount 

through a side- effect hook, useEffect(). In this 

lifecycle approach, a query is dynamically built by 

Firebase's querying methods to get documents from 

the contracts collection whose buyerId is equal to the 

current user's uid. The retrieved documents are then 

converted into JavaScript objects and saved in the 

local contracts state. For developing and testing 

purposes, another logic block verifies whether the 

query yields no results. In these instances, and only if 

the application is in development mode, the system 

automatically adds a pre-determined set of demo 

contracts to Firestore. The demo contracts are stamped 

with the ID of the current user and have a default 

paymentStatus of "pending". The contracts are added 

via the addDoc() method, and after being stored, they 

are automatically updated in the user interface. 

 

Fig 2: Time Distribution Across Methodology Steps 

User interface with the dashboard is centered on a 

simple and responsive interface with a structure 

formed using Tailwind CSS. The structure starts from 

a header presenting the dashboard title and a button 

that will navigate users to a page to create a list. 

Underneath the header, there is a summary card 

containing rapid statistics like the number of active, 

pending, and completed contracts. These statistics are 

calculated in real-time through a helper function that 

sifts the contracts array according to the current status. 
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Fig 3: Pie Chart 

 

The dashboard utilizes a tabbed interface to group 

contracts by status: active, pending, completed, and 

cancelled. Upon a user navigating through these tabs, 

the system dynamically filters and shows appropriate 

contracts under each status through the 

getContractsByStatus() function. If no contracts are 

available for a chosen status, the system shows a 

proper message, which is translated with the 

useTranslation() hook for multilingual functionality. If 

contracts are available, each contract is shown as a 

detailed card presenting key information like crop 

name, buyer name, quantity, unit price, total contract 

value, and the delivery date scheduled. All text 

components within the interface are internationalized 

via the t() function to facilitate easy language 

switching. Contract actions are context-sensitive and 

conditionally rendered depending on the current status 

of the contract. For outstanding contracts, the buyer is 

offered "Accept" and "Decline" buttons. Accepted 

contracts transition to an active state, while declined 

contracts are flagged as cancelled. For active-state 

contracts, a "Mark as Delivered" button is also offered 

to allow the buyer to indicate completion once 

delivery has taken place. 

Such operations call asynchronous handler functions 

(e.g., handle Accept Contract, handle Decline Contract, 

handle Mark as Delivered) to update the associated 

document within Firestore. On processing, processing 

Contract state gets updated to the respective contract 

ID, disabling interaction buttons for the duration and 

showing a "Processing" label. This guarantees that 

users will not be able to initiate duplicate operations or 

experience UI conflicts. 

 

 

 

TABLE 1: Time and Transactions by Methodology 

Step 

Methodology Step Time Required 

(s) 

Transactions 

Count 

User 

Registration 

1.2 120 

Contract Creation 2.5 85 

Contract 

Verification 

1.8 100 

Smart Contract 

Execution 

1.5 95 

Payment 

Processing 

1.3 110 

 

User Registration 

Purchasers and farmers register via a secure 

authentication system supported by Firebase and 

AuthContext. Each user is uniquely identified and 

his/her roles are saved in the database. 

Contract Creation 

Farmers upload contract information (crop type, 

quantity, delivery schedule, and anticipated price). 

Sample contracts are utilized during development to 

populate the system for testing and demo purposes. 

Contract Verification 

Contractors pull active or pending contracts, check 

terms, and accept or reject them. Upon acceptance, 

contracts become active and are sealed by a smart 

agreement. 

Smart Contract Execution 

It is controlled under blockchain-based reasoning to 

provide immunity and traceability. Smart contracts 

enforce deadlines automatically, payments 

automatically, and state changes automatically. 

Payment Processing 

The moment the delivery is set to completed, payment 

settlements are initiated by smart contracts. Payment 

status (pending/completed) is noted and real-time 

notifications are dispatched to both parties. 

In order to ensure system stability, all asynchronous 

operations are wrapped in try-catch-finally blocks. 

Data retrieval or update errors are caught and printed 

to the console for debugging. In either case, the loading 

state is properly reset in the finally block to guarantee 

the user interface is consistent. 

The Assured Contract Farming System has a well-

defined, secure, and transparent workflow that starts 

with user registration. Farmers and buyers register 
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using a Firebase-backed authentication system that 

verifies and stores user credentials securely. Every 

user is identified uniquely by their UID, and their role 

as farmer or buyer is stored in the database for access 

control and feature customization. This initial step 

ensures safe login sessions and customized dashboard 

views, paving the way for efficient interactions. 

After registration, the contract cycle starts with 

farmers making detailed contract proposals. These 

entries contain necessary details like crop type, 

anticipated quantity, desired delivery date, and price 

per unit. Buyers can then browse and assess these 

contracts, particularly those labeled as pending or 

active. When a buyer agrees to a proposal, it becomes 

an active agreement, regulated by blockchain-based 

smart contracts. Smart contracts are important in 

automating and securing the enforcement of terms—

guaranteeing timely deliveries and safeguarding 

payment processes. When delivery is successfully 

made, the smart contract triggers payment, updates 

transaction statuses in real-time, and informs both 

parties, ensuring a transparent and reliable system from 

start to settlement. 

Lastly, the platform is scalable and extensible in the 

future. The modular nature of the component makes it 

simple to add new features like real-time updates 

through Firestore listeners, payment gateway 

integration, and notification systems for informing 

users about contract updates or impending delivery 

deadlines. Centralized state management, reusable 

components, and Firebase's serverless backend 

guarantee that the platform can accommodate an 

increasing user base without performance or security 

compromise. 

 

III. RESULTS AND DISCUSSION 

 

To analyze the usability and performance of the Buyer 

Dashboard in the Assured Contract Farming System, a 

simulated dataset of six months of contract interactions 

was used. The results yield trends in contract 

progression, buyer activity, and system effectiveness 

in handling digital agreements between buyers and 

farmers. 

 

Monthly Contract Progression Trends 

The line graph labeled "Monthly Contract Status 

Trends" shows the movement of contracts through 

various statuses— Pending, Active, Completed, and 

Cancelled—over a period of six months from January 

to June. At first, a considerable number of contracts are 

in the pending status, indicating the process of 

onboarding or negotiation between farmers and 

buyers. But then there is a consistent decrease in 

pending contracts, falling from 12 in January to just 2 

in June. This is accompanied by a steady growth in 

active contracts, which signals successful acceptance 

and development of agreements. In addition, the 

number of finished contracts shows progress, growing 

from 1 in January to 15 in June, which indicates that 

deliveries are being accomplished on time and verified 

by using the dashboard. Cancelled contracts are kept 

at a very low level throughout the period, reaching a 

maximum of merely two, as this proves the 

competence of communication and contract 

transparency by the system. 

 

 
Fig 4: Monthly Contract Status Trends 

 

Final Contract Status Distribution 

The pie chart and bar chart named "Contract Status 

Distribution" give a view of the present status of all 

contracts within the system. The distribution shows that 

among all the processed contracts: 

 

15 are Completed (42.9%), 

 

16 are Active (45.7%), 

 

2 are Pending (5.7%),  

 

These values confirm that most contracts are moving 

well along their lifecycle, with little abandonment or 

cancellation. The few pending contracts suggest that 

buyers are responsive and timely in dealing with offers, 

and the low rate of cancellation confirms that most 

engagements lead to successful transactions. 
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Fig 5: Contract Status Distribution 

 

Buyer-wise Activity Analysis 

Buyer C with 12 contracts, 

 

Subsequently followed by Buyer D with 9 contracts, 

Buyer B with 8 contracts, and 

Buyer A with 5 contracts. 

 

This variability may stem from differences in 

operational capacity, buying power, or crop 

specialization. Importantly, the platform's flexibility 

allows buyers of varying scales to participate 

effectively, fostering inclusivity and broader market 

access for farmers. 

 
Fig 6: Buyer-wise Contract Activity 

 

The decreasing trend in pending contracts alongside 

the rising trends in active and completed statuses 

demonstrates that the Buyer Dashboard effectively 

streamlines the contract negotiation and tracking 

process. The structured interface, real-time feedback 

mechanisms, and interactive controls ensure timely 

decision-making and promote accountability on both 

sides of the transaction. The multi-language support 

through i18n integration also ensures accessibility 

across different user demographics. 

 

In summary, the analytics presented validate the 

efficacy of the proposed contract farming system. It 

provides transparency, accelerates the pace of 

contractual decision- making, and maintains a healthy 

contract lifecycle with minimal cancellations. The 

dashboard thus supports the 

system’s goal of offering assured market access and 

income stability for farmers through reliable buyer 

engagement. 

 

IV. CONCLUSION AND FUTURE SCOPE 

 

Conclusion 

The Assured Contract Farming System offers a 

technology- sound solution to one of the most enduring 

issues in agriculture: unpredictable market access for 

farmers. With the combination of secure 

authentication, cloud-based data processing, dynamic 

buyer dashboard, and blockchain-enabled smart 

contract enforcement, the system achieves 

transparency, trust, and efficiency throughout the 

contract cycle. The Buyer Dashboard, specifically, is a 

critical component by providing a smooth interface for 

managing, viewing, and executing farming contracts. 

The capacity of the platform to display real-time 

contract statuses—from pending and active to 

completed and cancelled—gives buyers accurate 

information on their engagements, as well as 

encourages accountability and timely action. 

The system's outcomes show strong promise in 

shortening transaction lags, improving contract 

completion rates, and lowering cancellations. Smart 

contracts, which are part of the system architecture, not 

only facilitate payment settlements but also impose 

deadlines and create immutable records, minimizing 

the possibility of fraud or conflict. With multilingual 

interfaces and scalable design through contemporary 

technologies like Firebase and React, the application 

is affordable for a large population and resilient to 

changing agricultural demands. The inclusion of 

analytics in the form of summary cards and filter-

based statuses also improves decision-making and 

monitoring abilities for both buyers and platform 

managers. 

 

Future Scope 

Though the existing implementation caters to most of 

the crucial elements of digital contract farming, there 

is sufficient scope for further development and 

extension. Integration of real-time crop monitoring 

using IoT sensors and satellite imagery is one of the 

primary areas of future development. By integrating 

these technologies into smart contracts, the system 
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would be able to automate quality assessment and 

authenticate delivery claims with greater precision. In 

the same way, using weather forecasts and risk 

analysis tools would enable both farmers and buyers 

to plan their contracts with greater vision, lessening 

the threats of climate variability. Another direction 

with potential is the addition of multi-party contracts, 

whereby several stakeholders—like logistics 

companies, quality evaluators, and banks—can be 

involved in one agreement. This would facilitate a 

more comprehensive supply chain transparency. 

Moreover, a recommendation engine based on 

machine learning could be added to pair buyers with 

appropriate farmers using past data, demand patterns, 

and crop quality indicators. Finanacially, subsequent 

editions of the platform could include decentralized 

finance (DeFi) modules for providing microloans, 

insurance, and escrow as integrated features in the 

system. 

Lastly, broadening the platform's geospatial presence 

and linking with government agricultural databases 

and compliance agencies may enable subsidy 

management, legal contract validation, and mass 

implementation at the national level. Through ongoing 

innovation and policy support, the Assured Contract 

Farming System can mold agriculture into a digitally 

governed, financially secure, and resilient industry for 

the future. 
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