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Abstract: This study presents the design and development of a mobile e-commerce platform for the agricultural sector,
aimed at empowering farmers by providing direct access to markets. The application supports secure user registration
and authentication, enabling both farmers and buyers to create accounts using various methods, including OTP
verification. Farmers can list products by uploading images, descriptions, and prices through a user-friendly interface,
while buyers can conveniently browse and order items. Additionally, a dedicated module for purchasing pesticides and
fertilizers is integrated, offering product information and pricing. The platform encourages digital participation in
agriculture, reducing dependency on intermediaries and promoting fair trade practices.
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I INTRODUCTION

Farmers in rural areas, particularly in regions like India, especially in rural India, often struggle with limited access to
markets, securing fair prices, and obtaining quality agricultural inputs. These limitations result from reliance on
traditional trade channels dominated by intermediaries and a lack of digital infrastructure. Buyers, too, have limited
options to purchase fresh produce directly from farmers. Addressing these challenges requires a mobile-first approach
that enables seamless interactions between producers and consumers. This Android-based e-commerce platform was
developed to provide such a solution. It enables farmers to register, list their products, manage orders, and procure inputs,
all from a mobile device. The platform simplifies the entire supply chain, fosters transparency, and enhances financial
inclusion for farmers.

The primary goal is to reduce the dependency on middlemen, allowing farmers to receive fair prices for their produce
and gain better market access. The application will provide a secure registration system for farmers, allowing them to
create profiles, upload product listings with images, descriptions, and prices, and manage orders effectively. Buyers will
be able to browse categorized product listings, search for specific items, view detailed product information, and place
orders through an intuitive and user-friendly interface.To ensure a seamless transaction experience.

1. PROBLEM STATEMENT

Farmers, especially in rural regions, often face significant challenges when it comes to selling their produce and accessing
agricultural resources. They are frequently dependent on middlemen, which leads to unfair pricing and reduced profits.
Without a direct connection to buyers, many farmers struggle to find reliable markets for their crops. At the same time,
purchasing quality fertilizers and pesticides becomes a guessing game, as they lack access to trusted suppliers and clear
product information.

The traditional ways of buying and selling are not only outdated but also lack transparency, leaving farmers with little
control over their own trade. Meanwhile, buyers—whether individuals or businesses—often find it difficult to access
fresh, high-quality produce directly from the source.

There is a clear need for a centralized, mobile-based solution that empowers farmers by giving them direct access to

markets, helping them manage sales and orders, buy quality inputs, and receive secure payments. Such a platform would
also benefit buyers by providing a seamless way to connect with and support local producers.

© IJIREEICE This work is licensed under a Creative Commons Attribution 4.0 International License 80


https://ijireeice.com/
https://ijireeice.com/

IJIREEICE ISSN (O) 2321-2004, ISSN (P) 2321-5526

International Journal of Innovative Research in Electrical, Electronics, Instrumentation and Control Engineering
Impact Factor 8.414 :: Peer-reviewed & Refereed journal :: Vol. 13, Issue 5, May 2025
DOI: 10.17148/IJIREEICE.2025.13512

2.1. SOLUTION

The goal of this project is to create an Android-based e-commerce platform that will empower farmers by allowing them
to buy necessary farming supplies like seeds, fertilizer, pesticides, and tools, as well as sell their produce directly to
consumers. The main objective is to lessen reliance on intermediaries so that farmers can obtain better market access and
fair prices for their produce. Farmers will be able to register securely through the application, create profiles, upload
product listings complete with prices, descriptions, and images, and efficiently handle orders. Through an easy-to-use
interface, buyers will be able to browse categorized product listings, search for specific items, view detailed product
information, and place orders.

The app will incorporate safe payment gateways that accept credit/debit cards, mobile wallets, and UPI to guarantee a
flawless transaction experience. Additionally, it will have real-time push notifications to notify users of shipping updates,
order confirmations, and special offers. Users will be able to track their orders in real time thanks to delivery tracking
functionality, which will increase transparency and foster trust. Furthermore, both buyers and farmers will be able to rate
and comment, promoting responsibility and high-quality service.

1. LITERATURE REVIEW

The increasing adoption of mobile technologies has transformed various sectors, including agriculture. Numerous
agricultural apps offer specialized services. For example, Plantix uses image recognition to diagnose plant diseases, while
Kisan Suvidha provides weather updates and market prices. However, these applications often address only specific
aspects of farming and lack integration of procurement and sales within a single system.

Rathod et al. (2022) highlighted the need for platforms that manage both input procurement and output marketing to
support the full agricultural value chain. Similarly, Bansal and Sharma (2023) emphasized the importance of creating
user-friendly applications, particularly for users with low digital literacy. They advocated for the inclusion of regional
language support and intuitive design.

Kumar and Patel (2023) explored the role of Al in agriculture, including crop prediction, dynamic pricing, and pest
forecasting. Although promising, these features are often missing in existing farmer-facing apps. Singh et al. (2024)
stressed the importance of integrating logistics and payment systems to build trust between rural producers and urban
buyers. Raghunath et al. (2024) demonstrated the success of combining smartphone and SMS-based systems in rural
Tanzania, which increased transparency and farmer income.

IV.SOFTWARE REQUIREMENT SPECIFICATION

The Software Requirement Specification (SRS) document serves as the foundational blueprint for the development of
the proposed Android-based e-commerce platform. It outlines both the functional and non-functional requirements that
the system must fulfill, ensuring a shared understanding between developers and stakeholders. The SRS defines what the
system should do without delving into how those requirements will be implemented. It aims to clearly capture the
expectations, constraints, and operational context of the software, thereby guiding the entire development lifecycle.

4.1 Functional Requirements
The functional requirements define the core features and services that the platform must provide to its users—primarily
farmers and buyers.

1. User Registration & Authentication Module
o Enables registration and login through mobile number, email, or social accounts.
e Incorporates secure authentication using OTP verification and encrypted password storage.
2. Farmer Product Selling Module
o Allows farmers to list agricultural products with accompanying images, descriptions, and prices.
e Provides a dashboard for managing listings, including editing and deletion.
e  Supports product categorization (e.g., vegetables, grains, dairy).
3. Pesticide & Fertilizer Purchase Module
o Displays available agricultural inputs with usage guidelines and pricing.
o Allows farmers to add items to the cart and place orders.
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4. Order Management Module
e  Farmers can monitor sales, check order history, and receive real-time order notifications.
e Buyers can track their purchases, including delivery updates.
e  Order statuses such as “Pending,” “Shipped,” and “Delivered” are updated in real time.
5. Payment Gateway Integration Module
e  Supports various payment methods, including UPI and debit/credit cards.
e Automatically generates invoices for successful transactions.
6. Delivery & Logistics Module
e  Tracks the status of orders for both farmers and buyers.
o Notifies users upon dispatch and delivery completion.
7. Notification & Alert Module
e Sends real-time alerts for new orders, status changes, and payment confirmations.
e Updates farmers about new stock and discounts on pesticides and fertilizers.
8. Review & Feedback Module
e Allows buyers to submit reviews and ratings for purchased products.
o Helps farmers improve product quality and customer service through user feedback.

9. Admin Management Module
e Enables administrators to oversee users, product listings, and transactions via a web-based
dashboard.
e  Offers analytics on sales trends, popular products, and user engagement.

4.2 Non-Functional Requirements
In addition to core functionalities, the platform must satisfy certain quality attributes to ensure reliability, performance,
and user satisfaction.
e Performance:
The system should handle high volumes of concurrent users, especially during peak seasons, with minimal
delays. Response times for essential tasks—such as listing products or processing payments—should not exceed
5 seconds.
e Scalability:
The platform must be capable of scaling as the user base expands. It should accommodate future enhancements
and integrate with third-party APIs if necessary.
¢ Availability:
The system should be accessible 99.9% of the time, with scheduled maintenance conducted during off-peak
hours. Emergency updates should minimize service disruption.
e Usability:
The application interface must be intuitive and accessible to users with limited technical knowledge, particularly
farmers. The system should provide guidance for tasks like product listing and order management.
e  Security:
Data must be protected through encryption mechanisms such as AES for both storage and transmission. Strong
user authentication (including OTP verification) and secure password practices must be enforced.

4.3 System Requirements
This section outlines the hardware and software specifications necessary to develop and run the application efficiently.

4.3.1 Minimum Hardware Requirements
e  Processor: Intel i5, 2.53 GHz or equivalent
e RAM: 8 GB or higher
e Storage: Minimum 30 GB of available disk space

4.3.2 Software Requirements

Operating System: Windows 8 or later
Frontend: XML

Backend: Java

IDE: Android Studio
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4.3.3 Android Studio

Android Studio is the official integrated IDE for Android app development. Built on JetBrains' IntelliJ IDEA, it provides
a set of tools that simplify the process of designing, coding, testing, and deploying Android applications. Important
features include a visual layout editor for creating user interfaces, an intelligent code editor with syntax highlighting,
auto-completion, and error detection, and an integrated emulator for testing apps on various screens and devices. For
backend features like cloud storage and authentication, it also facilitates smooth integration with services like Firebase.
Because of its extensive feature set, Android Studio is an excellent tool for managing the application's front-end and
back-end components.

4.3.4 SQL.ite

SQLite is a lightweight, serverless relational database system embedded directly into mobile and desktop applications.
Unlike traditional database servers, SQL.ite stores data in a single file on the local device, making it ideal for offline
operations. It supports standard SQL syntax and includes features such as tables, indexes, and triggers. In Android
development, SQL.ite is commonly used to store structured data such as user information, order history, and application
settings. Its low overhead and ease of integration with the Android platform make it a reliable choice for local data
management.

4.3.5 Java

Java is an object-oriented, platform-independent programming language that is frequently used to create Android
applications. Developers can write code once and have it run on any platform that supports the Java Virtual Machine
(JVM) thanks to Java, which is well-known for its portability and security. It is perfect for creating scalable and
maintainable applications because it supports fundamental object-oriented programming concepts like inheritance,
encapsulation, and polymorphism. Java's enduring appeal in Android development is further supported by its sizable
developer community and comprehensive standard library.

4.3.6 XML

Extensible Markup Language (XML) is used primarily for designing user interfaces in Android applications. It allows
developers to define Ul components such as buttons, text fields, and layout structures in a hierarchical, human-readable
format. XML separates design from logic, enabling a clean and modular codebase. Beyond layout design, XML is also
employed for data storage and configuration purposes, making it a versatile tool within the Android ecosystem.

V. SYSTEM DESIGN AND ARCHITECTURE

The platform follows a modular architecture comprising user interfaces, order management, payment processing, an
admin dashboard, and a local database. The front end is developed using Java and XML, while SQL.te ensures offline
data availability. A diagram (not shown here) illustrates the key components and data flow. The app allows offline
operations, storing data locally until synchronization with the server is possible. User authentication uses OTP verification
and secure password encryption. Farmers can add, edit, or delete product listings, which are categorized by type (e.g.,
vegetables, grains, dairy). Buyers can search for specific items, add them to a cart, and complete transactions through a
streamlined checkout process. A dedicated section allows farmers to purchase pesticides and fertilizers, with access to
product descriptions and usage guidelines. Frontend development was handled using Java, while APIs and backend logic
were implemented to manage transactions and data. SQLite was used for local data storage, allowing offline access.
Location-based search features were added using cost-effective alternatives to Google Maps. Security features include
OTP verification, encrypted credentials, and multiple payment options. Results and Evaluation: One of the standout
features of the application is its functionality in areas with unreliable or low internet connectivity. Using SQLite, the app
supports offline actions like drafting orders and viewing product listings. Once reconnected, it automatically synchronizes
with the central server. The app was tested with farmers and buyers in the Mysore region over two weeks. Feedback was
collected through surveys and interviews. Users reported that the app was easy to use and required minimal training.
Support for the Kannada language improved accessibility and encouraged independent usage. Overall, the app received
positive feedback for usability, design, and effectiveness in addressing farmers' needs.
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FIG. SYSTEM ARCHITECTURE

5.1 HIGH LEVEL DESIGN

The functions, or processes, that collect, process, store, and distribute data between a system and its environment as well
as between system components are graphically represented by DFD. It is an effective tool for communication between
the system designer and the user because of its visual representation. A broad overview can be started and expanded to a
hierarchy of detailed diagrams thanks to the DFD structure. The following factors have led to the widespread use of DFD:

Process: Any procedure that modifies data and generates an output. It could carry out calculations, sort data logically, or
control data flow according to business rules. The process is described by a short label, like "Submit payment."

Data store: Tre files or repositories, like membership forms or database tables, that contain information for later use.
Every data store is given a straightforward label, like "Orders."
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Outside party: an external system that communicates with the system being diagrammed by sending and receiving data.
They are the places where information enters and exits the system. They could be a business system, a computer system,
or an external entity. Other names for them include actors, terminators, sources, and sinks. Usually, they are depicted on
the diagram's edges.

Data flow: is the path that information travels between external organizations, procedures, and data repositories. It uses
arrows, usually with labels, to depict the interface between the other components. with a short data name, like “Billing
details.

5.2 Low-Level Design

A sequence diagram illustrates how different objects or classes interact with one another over time to complete a specific
functionality or scenario. It visually represents the order in which messages are exchanged between these objects to
achieve the desired outcome. Because they show the flow of events, sequence diagrams are sometimes referred to as
event diagrams or event scenarios.

In Unified Modeling Language (UML), sequence diagrams are commonly used to model the flow of messages, events,
and actions between system components or objects. Time progresses vertically in the diagram, allowing the viewer to
follow the sequence of interactions from top to bottom. The objects involved are arranged horizontally at the top.

Sequence diagrams play a crucial role in system design by providing a clear and dynamic view of system behavior. They
help developers design, document, and validate the system’s architecture, interfaces, and logic by detailing the step-by-
step sequence of actions needed to complete a particular task or process. Overall, these diagrams offer valuable insights
into how the system components collaborate over time to fulfill requirements.
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Fig 5.2.1: User Sequence Diagram
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VI. METHODOLOGY

The methodology for developing the e-commerce platform for empowering farmers follows a structured, user-centered
approach. It begins with project planning and requirement gathering, where the specific needs of farmers are identified
through discussions with stakeholders. The system architecture is then designed with a modular framework to ensure
scalability, while wireframes and prototypes are created to map out a user-friendly interface. The platform development
phase includes both front-end development using Java (for Android) and back-end development, where APIs, databases,
and server-side logic are implemented to manage products, orders, and user data. Key features like location-based search
are integrated using low-cost alternatives to Google Maps, making it easier for farmers to find relevant products. A secure
user authentication system and multiple payment options ensure that transactions are safe and accessible. The platform
undergoes rigorous testing, including unit, integration, and user acceptance testing, followed by deployment to cloud
servers for scalability.

VII. RESULTS AND EVALUATION

A significant advantage of the application was its ability to function effectively in environments with poor or intermittent
connectivity. By using SQL.ite for local data storage, the system allowed users to browse existing records, draft orders,
and manage product inventory even in offline mode. Once the device reconnected to the internet, the app automatically
synchronized all pending operations with the server, ensuring a consistent and uninterrupted user experience. This feature
proved especially useful for users in rural regions where stable internet access is often a challenge.

To assess real-world usability and user satisfaction, the application was tested with a group of farmers and local buyers
from the Mysore district. Participants interacted with the app over a period of two weeks and provided structured feedback
through surveys and interviews. Most users reported that the application was easy to navigate and required minimal
technical assistance after a short introduction. The interface’s support for regional languages, particularly Kannada,
received strong appreciation. Many farmers emphasized that this localization feature gave them the confidence to operate
the platform independently, without requiring external help.

VIIL. CONCLUSION AND FUTURE ENHANCEMENT

The proposed Android-based e-commerce platform bridges critical gaps in agricultural marketing by enabling direct
farmer-to-consumer interactions. It streamlines order management, product listings, and input procurement, offering a
comprehensive digital solution for farmers. The system enhances transparency, reduces middlemen involvement, and
supports rural economic empowerment through mobile technology.

Future versions of the application could include Al-driven features such as yield prediction, pest detection, and dynamic
pricing analysis. Integration with cloud services and government schemes, as well as support for regional languages and
voice-based interactions, will further improve adoption and usability. Expanding analytics and report generation can aid
policymakers and agribusinesses in data-driven decisions.
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