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Abstract

Agriculture is vital to the livelihoods of millions of people, especially in developing countries.
However, traditional agricultural marketing often relies on middlemen, which lowers profits
for farmers and makes pricing unclear. Farmers often struggle to find fair buyers and obtain
competitive prices for their crops. To tackle these problems, this paper introduces DigiKisan, a
web-based agricultural e-auction platform that directly connects farmers and buyers through
an online bidding system. The system is built using the Flask web framework, Python for the
backend, and SQL.ite as the database. The user interface is created with HTML, CSS, and
JavaScript to ensure an interactive web experience. DigiKisan has three types of users:
administrators, farmers, and buyers. Farmers can list crops for auction, buyers can submit
competitive bids in real time, and administrators can oversee and manage the system. The
platform automatically checks bids and closes auctions based on time limits while generating
digital contracts for completed transactions. DigiKisan enhances market transparency,
removes middlemen, and allows secure crop trading using digital technology. This system
shows how web applications can modernize agricultural markets and help farmers achieve
fair market prices.

Keyv_vords: Agricultural marketplace, online auction system, web application, digital agriculture,
smart farming.

1. Introduction

Agriculture is important for food security as well as the economic sustainability of many
people. Agriculture is the principal means of providing income for a substantial percentage of
the developing world's population; therefore agriculture is essential to economic development.
Traditional agricultural marketing systems use the same method of trade; farmers have to sell
their crops to a middleman who controls the price and accessibility to a market for their crops.
The dependence on a middleman decreases profitability for farmers when selling their
products; moreover, it limits the number of potential buyers.

Advances in fast digital technology have led to the development of web-based platforms that
enhance transparency and efficiency for buyers and sellers in commercial transactions. Web-
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based marketplaces match buyers and sellers without the use of a middleman to facilitate the
transaction thereby creating a fair playing field. An auction-based marketplace will provide
competitive bidding by all buyers on all products as a means of enhancing price-discovery for
all buyers.

DigiKisan is an e-auction platform specifically for agriculture focused on helping to facilitate
direct communication between farmers and buyers. Farmers can upload their crop information
and begin the auction process while buyers place bids in real time for the crops they want. All
bids submitted on DigiKisan will be verified before they become binding on either party
through a verification process; once the auction time limit specified is reached, an automated
process will be used to complete the auction. DigiKisan, by developing a transparent digital
market place, can provide better access to local and international markets for farmers and the
potential to improve farmers' profitability.

2. Literature Survey

Numerous researchers have studied the use of digital technology in the marketing of
agriculture. These studies have shown that online purchasing, online trading, and online
marketplaces, improve the transparency, ease of access and speed of crop transactions.

Researchers (Makka et al.) proposed an agricultural auction system utilizing blockchain, in
which automated smart contracts could facilitate the bidding process through the use of secure
methods to ensure that stored data remains unchanged. Although this system provides secure
methods to ensure that stored data is not changed (due to its use of smart contract technology),
the complexity of implementation and the need for a well-established infrastructure to support
this type of system will likely hinder its practical use.

One research project discussed an online auction platform for the purposes of online sales. This
system allowed buyers to bid competitively, and to have a transparent process for determining
prices. However, while it was an excellent system for the purchase of items found in traditional
e-commerce applications, it did not discuss specific issues related to the buying and selling of
agricultural products.

Other research projects have discussed the development of website portals to serve as a
connection between producers and consumers. These website portals reduce the need for
intermediaries, allowing producers to access larger markets. However, the majority of existing
website portals do not contain features such as built-in auction platforms or the ability to
generate secure digital contracts.

DigiKisan is a digital agriculture platform that was developed in connection with these studies,
providing simple web-based solutions to support the use of online auctions, through the use of
a comprehensive role-based access control and digital contract management system in support
of the efficient use of agriculture.

3. Proposed System

DigiKisan is an online agricultural marketplace designed to provide farmers with a platform
for selling their crops via a web-based online auction. The new system will supply farmer
crops with transparency and improved efficiency by creating a direct interaction between
farmers and buyers.
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The system has three types of users.

Administrator:

The administrator will manage the system by monitoring users and their activity, crop data
management, and ensuring the seamless operation of all auctions.

Farmer:

The farmer will register on the platform, create listing for his/her crops (provide details such
as the crop name, short description of the crop, starting price and auction duration).

Buyer:

The buyer will be able to review active auctions and place bids on the crops listed. Every time
a buyer bids on a crop, the system will check that their bid has been entered correctly and that
the highest bid is updated accordingly.

When the auction period has ended the system will automatically end the auction period,
identify which buyer has placed the highest bid, and create a digital document to transfer the
ownership of the crop to the buyer via a binding contract.

4. System Architecture

< | DigiKisan System N
Farmer \ | Register | / Buyer

( Login ) ( AddCrop |
;. — " e
N — View \ Place Bid | ¢—»

Farmer T — E Admin
L' Manage Users nJ

Fig. 1 Use Case Diagram of DigiKisan System

The DigiKisan system has been built with a three-tiered web based architecture consisting of a
Presentation Layer, an Application Layer, and a DataBase Layer.
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Fig.3 Workflow Diagram of DigiKisan System Fig.4 Database Design of DigiKisan Platform

Presentation Layer :

The presentation layer is responsible for how users interact with the DigiKisan platform and
therefore provides the graphical user interface through which the user will access the DigiKisan
system. This layer is developed using HTML, CSS and JavaScript.

Application Layer :

The Application Layer makes use of Flask as a back-end framework within which
applications can be created using the Python Programming Language. The Application Layer
has been developed to handle various aspects of the application functionality including
business logic, registration of users, authentication of users, auction management, validation
of bids placed by users.

Database Layer :

The Database Layer will house all of the data associated with the DigiKisan system. The
database will be constructed using SQLite and will store all relevant data associated with
DigiKisan and its user including users, crops, bids and contracts between buyers and sellers.

Create an architecture diagram (Figure No. 1 — System Architecture)
An architecture diagram in colour must be created from top to bottom showing the following:
Browser — Flask (Server) — SQLite

Database Boxes will be labelled as follows:
e Browser Interface (HTML/CSS/JS)
e Flask Back End (Python Programming Language)
e SQLite (Database)
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5. Algorithm

Auction Bidding Procedure

Step 1. A user logs in to the web application.

Step 2. Grower enters their crops into the system and creates the auction.

Step 3. Timer for the auction is set.

Step 4. The buyer can see the auction currently running in the system.

Step 5. The buyer places their bid.

Step 6. System will check that the bid placed is greater than the current highest bid.

Step 7. If the bid is valid, the database will update the highest bids.

Step 8. If the timer reaches zero, the auction ends automatically.

Step 9. The buyer with the highest bid will be notified and the auction winner will be declared.

Step 10. The digital contract will be created.

6. Results

The DigiKisan system is functional and has been tested in the web environment. Users can
securely log in to the platform, list their crops for sale, bid on crops and generate digital
contracts when transactions are complete.

The user interface has two dashboards (Farmers and Buyers). Farmers can add their crop details
easily and check on their auction status, while buyers can easily participate in the bidding
process by employing a simple and user-friendly interface.
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7. Conclusion

DigiKisan, an online e-Auction for agriculture, was developed to bring transparency and
efficiency to the agricultural trade. DigiKisan enables farmers to showcase their products via
an online auction process, allowing buyers to place bids on agricultural products. By
eliminating middlemen, and allowing farmers and buyers to communicate directly via the
platform, DigiKisan provides for better price transparency and allows farmers to receive a
better market value for their crops. The DigiKisan platform is designed to incorporate role-
based authentication, auction management, bid validation, and digital contract generation to
create a secure and reliable transaction process. The DigiKisan platform illustrates how
digital web technologies can be applied to create a more efficient and effective way of doing
business in the agricultural marketplace, by digitally transforming the traditional methods of
trading within agriculture into digital marketplace systems.

8. Future Scope

The future potential of the DigiKisan platform includes the addition of further functionality to
enhance it for ease of use, as well as scalability. Potential future improvements include adding
online payment gateways, real-time notifications, and mobile application support.
Enhancements like these will provide farmers with advanced analytics and machine learning
models that would help them to predict crop prices and have access to improved market
insights.
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