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Abstract—Farmer empowerment is crucial for addressing the
challenges faced by Indian farmers, such as low profit margins,
limited market access, and exploitation by intermediaries. To
tackle these issues, this study introduces an e-commerce platform
that serves as both a marketplace and an auction system for
agricultural products. The platform eliminates intermediaries
by directly connecting farmers with consumers and buyers,
ensuring fair pricing and reducing the commerce chain. It offers
features like product listings, real-time auctions for high-value
crops, secure transactions, and personalized dashboards, all while
supporting regional languages to cater to the diverse needs of
Indian farmers. The platform provides a robust, scalable, and
user-friendly system that leverages modern information technol-
ogy to enhance farmers’ market reach, improve profitability,
and provide insights into consumer demand. By doing so, it
contributes to the digital transformation of India’s agricultural
economy.

Keywords- Farmer empowerment, E-commerce, Agricul-
tural marketplace, Digital transformation

|I. INTRODUCTION

Agriculture plays a crucial role in the Indian economy,
making a significant contribution to the nation’s Gross Do-
mestic Product (GDP) and providing employment to a large
segment of the population. However, despite its critical role,
the agricultural sector faces persistent challenges that threaten
the livelihoods of farmers. Issues such as fluctuating crop
prices, exploitative middlemen, limited market access, lack of
transparency in pricing, and inadequate technological integra-
tion exacerbate the struggles of farmers. These problems often
result in low profit margins for farmers, who work tirelessly
but remain unable to reap the full value of their produce. Ad-
ditionally, the existing agricultural commerce chain is lengthy
and inefficient, causing consumers to pay inflated prices while
farmers receive minimal returns.

The root of these challenges lies in the lack of direct
connectivity between farmers and buyers, limited awareness
of market trends, and an absence of accessible technological
platforms tailored for agricultural needs. These issues call for
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an innovative solution that empowers farmers by bridging the
gap between rural producers and urban consumers. Our project
addresses these challenges by introducing a MERN stack-
based e-commerce platform, specifically designed to serve as
a marketplace and auction system for agricultural products.

The proposed platform aims to eliminate intermediaries,
enhance market transparency, and offer farmers a direct, fair,
and scalable way to sell their produce. By incorporating
features such as real-time auctions, and secure transactions,
the platform not only simplifies the commerce process but also
promotes digital adoption among farmers. It has the poten-
tial to revolutionize agricultural marketing, improve farmers’
income, and contribute to a more equitable and sustainable
agricultural economy in India.

Il. LITERATURE REVIEW

In [1], proposed by S. Kathar et al., an auction system
utilizing blockchain technology was developed to enhance
agricultural trade. The framework ensures transparency and ef-
ficiency in crop auctions while safeguarding farmers’ interests
through a guaranteed Minimum Support Price (MSP). Chal-
lenges addressed include trust deficits in traditional markets
and the need for decentralized control.Bhukta et al. [2] The
”KisanConnect” platform proposes a dynamic pricing model
for agricultural trade. By utilizing predictive analytics and
market data, the system improves the fairness and efficiency of
auctions between farmers and retailers, effectively addressing
regional price disparities and forecasting crop demand.

Khedekar et al. [3] developed “Farmer Circle,” an online
auction website that directly connects farmers to businesses.
By bypassing intermediaries, this system aims to provide
higher profit margins for farmers while offering a transparent
bidding process, improving accessibility to competitive market
pricing.In [4], Kumarathunga et al. introduced a technology-
enabled marketplace for smallholder farmers. The system ag-
gregates produce from multiple farmers and employs auction-
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based sales mechanisms to secure better prices, focusing on
overcoming challenges related to low farm-gate prices in
developing regions.

Shrivastava et al. [5] introduced a framework for agricultural

marketing in India, integrating digital auctions and group
marketing strategies. This approach seeks to enhance farm-
ers” incomes by facilitating collective bargaining power and

creating a more efficient and transparent market environment
for agricultural products.Vasisht et al. [6] investigated a secure
auctioning process using a task auctioning algorithm designed
to promote transparency and reliability in agricultural trans-
actions. The model emphasizes secure transaction protocols
to safeguard the integrity of bids and market operations,
minimizing fraud risks and fostering trust among participants.

Anandaraja et al. [7] emphasized the implementation of
web and mobile-based platforms to deliver dynamic market
information to farmers. The system provides real-time updates

on market conditions, empowering farmers to make informed
decisions about the optimal timing and location for selling
their produce, thus enhancing their strategic market partici-

pation.Viswanadham et al. [8] created the "Mandi Electronic
Exchange,” a platform that digitizes agricultural markets in
India. It offers functionalities like real-time price discovery,
auction scheduling, and logistics optimization, focusing on
maximizing social welfare and lowering costs for farmers.
The platform addresses inefficiencies in the traditional Mandi
system by integrating minimum support price mechanisms.

Ahmed et al. [9] introduced ”Easy Mandi,” an agricultural
production trading platform tailored for the Indian market.
This system simplifies the process of crop auctions by in-
volving the Agricultural Produce Market Committee (APMC)
to manage bidding processes. It promotes transparent pricing
mechanisms and enables farmers to achieve better prices
through competitive bidding.Imesha et al. [10] proposed a
conceptual mobile application prototype designed to connect
Sri Lankan farmers with retailers. This solution addresses
challenges such as middlemen dependency by creating an
online marketplace that reduces transaction costs and improves
the efficiency of agricultural trade.

Gunawardana et al. [11] presented the "Ceylon E-Agro”
mobile application, a technology-driven marketplace enabling
farmers to auction crops and access real-time market prices.
The system integrates loT for crop yield monitoring and
predictive analytics, ensuring better market participation and
profitability for farmers.Gunavathie et al. [12] designed the
”FAAP” mobile application to enhance agricultural trade using
advanced technology. The platform allows farmers to conduct
auctions by submitting crop details and setting initial prices,
fostering transparent market dynamics and connecting directly
with buyers.

Adhikari et al. [13] Proposed a market intelligence system
for agricultural commodities, with cardamom as a case study.
The system leverages auction data and predictive analytics
to assist farmers in choosing profitable crops and strate-
gizing their market participation based on historical trade
trends.Khedekar et al. [14] introduced “AgriTech,” an e-

commerce platform that integrates real-time crop management
and market trends with auction functionalities. This system en-
courages sustainable agricultural practices by leveraging digi-
tal technologies for efficient resource utilization and decision-
making.

Almutwa et al. [15] presented an electronic date market in
Saudi Arabia, using a sellers’ consortium to optimize auction
processes. The model includes real-time bidding, market price
discovery, and transparent allocation mechanisms, empowering
farmers to negotiate better prices collaboratively.

IlIl. PROPOSED SYSTEM

The system utilizes the auction algorithm to select winners
based on the highest bid, while integrating a commission
model to ensure the platform’s sustainability.

A. Workflow of the Auction Algorithm

1) Initialization: The auction starts with the seller setting
a base price puase. Buyers (bidders) register their bids,
initially set to b; = 0

2) Bidding Process: Each buyer i updates their bid based
on the current price p and a minimum increment € as:

bi=p+€ (1)

The system stores all bids in a priority queue to effi-
ciently retrieve the highest bid.

3) Bid Evaluation: At every iteration, the price of the item
is updated as:

p = max(p, bi) @

The system ensures that bids meet or exceed the current
price, maintaining a competitive bidding process.

4) Winner Determination: After the bidding duration ends,
the system declares the winner w as the participant with
the highest bid:

w = arg max(bj)
i

(©)

If two or more bidders submit the same highest bid, the
system resolves ties based on the earliest submission or
predefined criteria such as proximity to the seller.

5) Transaction Confirmation: The winner w is notified, and
payment is processed. If the winner fails to finalize the
transaction, the system automatically shifts to the next
highest bidder.

- Time Complexity:
O(N - M -log M)

where:

— N = number of bidders.

— M = number of auctioned items.

— log M accounts for maintaining the priority queue
for bids.

- Space Complexity:
O(N - M)

for storing bids, items, and auction metadata.
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Metric Auction Algorithm Greedy Allocation Static Pricing

Fairness of Pricing High Low Medium

Resource Utilization Optimal Suboptimal Suboptimal

Computational Cost Medium Low Low

Scalability High Medium Medium

Fig. 1: Auction Algorithm comparison with other bidding
algorithms

B. Commission Logic

The Krishisahyog system sustains itself by charging a
commission fee on completed transactions. The logic is as
follows:

1) Commission Fee Equation: Let:

- bw: Winning bid (highest bid).
- r: Commission rate (percentage charged by the platform).
The commission fee C is calculated as:

C=r- bw (4)
The final payout to the seller Psjier is:
Pseller = bw — C (5)

The platform offers dynamic rates based on transaction
value to incentivize higher-value auctions:

if bw < T1 (low-value transaction)
if T < bw < T2 (medium-value transaction)

,’r1
r= n
* r3 if bw > T2 (high-value transaction)
where T: and T, are thresholds, and r1 > r; > rs.
2) Revenue Equation for the Platform: Let n be the number
of completed transactions in a day. The total revenue R
is:

platform

>
Rplatform = oy
=1

6

where C; is the commission for transaction i.

IV. WORKING MODULE

In this section, we detail the key modules of the e-commerce
platform designed to connect farmers with buyers through
an intuitive and efficient system.The platform is comprised
of multiple interconnected modules, each designed to address
specific components of the buying and selling process. These
include the Registration, Login, User, Crop, and Bid modules,
which streamline user onboarding, product listing, and the
auction process.

A. Registration

The Registration Module supports admins, buyers, and
farmers with role-based access. It includes error handling,
secure image storage via Cloudinary, and ensures smooth
registration with role-specific permissions and data security.

B. Login

The Login Module enables users to access the platform with
credentials and role selection (admin, farmer, or buyer). It
includes error handling, secure authentication, and role-based
access control for feature availability.

C. User

The User Module manages user profiles and their specific
details based on their roles—Admin, Farmer, and Buyer. It
provides a central location for users to view and update their
personal information.

Admin:

- Name: Full name of the admin.

- Mobile: Admin’s contact humber for platform-related

queries.

- Address: Admin’s office or contact address.

- Role: Admin has full management privileges over the

platform.

- Permissions: Ability to manage users, approve listings,

and monitor transactions.
Farmer:
Farmer:

- Name: Full name of the farmer.
- Mobile: Farmer’s contact number for communication and
orders.
- Email: Unique email address for the farmer.
- Farm Address: The address of the farmer’s farm.
- Farm Size: Size of the farm (e.g., in acres or hectares).
- Farming Type: Type of farming practiced (e.g., organic,
conventional).
- Farming Experience: Number of years of farming expe-
rience.
- Farming Practices Description: Detailed description of
farming techniques and practices.
- State: The state where the farmer operates.
- Region: The specific region or area within the state.
- Field Image: Uploaded image of the farmer’s agricultural
field (optional).
Buyer:
- Name: Full name of the buyer.
- Mobile: Buyer’s contact number for order updates.
- Address: Delivery address for purchased goods.
- Order History: Access to a list of past purchases and
orders.
- Cart: Ability to add crops for purchase.
- Bid: Can place a bid
Each user can update their details, and the platform ensures
secure access to their role-specific information through the
User Module

D. Crop

The Crop Module contains all essential information related
to the agricultural products being listed. This includes details
such as the crop name, type, price, and images. Sellers can
capture photos of their crops during the bidding process and
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upload them to the module, along with a detailed description '9 )

of the product. The seller also sets a base price for the crop,
which serves as the foundation for the starting bid. Buyers
can view the crop details in this module to assess whether Uscr pi Y, isation
they want to participate in the auction. If interested, they can
place a bid through the PLACE BID option. The seller also
defines the duration for the auction, ensuring a clear timeframe
for bidding.

E. Bidding

The Bid Module provides essential details regarding the
auction, including the scheduled date and time for the bidding
event. It displays information about active participants in the
auction and includes the duration of the bidding process. These
bidding details are accessible to all users on their respective
portals, and those interested can choose to participate. To
place a bid, the buyer’s bid must exceed the starting price set
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with buyers through an intuitive, user-friendly interface. The
main outcomes of the platform’s primary features, such as user
registration, login, crop listing, bidding, and user interaction.
- Registration and User Management
The Registration Module supports three roles—admin,
farmer, and buyer—ensuring tailored access and privi-
leges for each. While the User Module makes it simple
to manage profiles by enabling users to change personal Admin's Handle
information like contact details, farm data, and order
history, the Login Module offers safe access depending Fig. 4: Admin’s flowchart
on user role.
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Welcome to Registration

Fig. 5: Register Fig. 6: Login

- Crop Listing
The Crop Module allows farmers to list crops for sale
by uploading images, providing descriptions, and setting
base prices for auctions. It ensures that buyers can view
detailed crop information, facilitating informed decisions.
This module streamlines the process for farmers to show-
case products and for buyers to find the crops they need.

P

Fig. 7: Add crop Fig. 8: All crops

- Auction
The Auction Module enables farmers to list their crops
for auction, specify base prices, and upload images along
with descriptions. Buyers can view available crops, place
bids, and track auction details. This module ensures a
seamless exchange between buyers and sellers by stream-
lining the auction process.

Fig. 9: Create Auction Fig. 10: Current Auctions

- Buyer
The Buyer Module empowers buyers to acquire crops
either by directly purchasing them from the marketplace
or participating in auctions. In the marketplace, buyers
can browse crops with detailed information such as name,
type, price, and images, and make immediate purchases
using the BUY NOW option. Alternatively, buyers can
place bids in active auctions through the PLACE BID
feature, provided their bid exceeds the starting price set

by the seller. The module ensures that buyers have a
seamless experience, with options to view their order
history, manage their cart, and track bids, making the
process efficient and user-friendly.

Orgnic Mustard M *
= =
FE - =
2 = =
ey - -
= B -
Fig. 11: Buy crop Fig. 12: My cart

- Admin Dashboard Overview

The Admin Dashboard provides a comprehensive sum-
mary of platform activities. It displays key statistics such
as a total of 19 users (10 farmers and 9 buyers), 11 crops
listed, and 12 bids placed, with no crops sold yet. Among
the comprehensive tables on the dashboard is ”Crop vs.
Maximum Bid,” which shows the maximum bid for every
crop. Additionally, it features a “Buyer Leaderboard,”
which ranks buyers according to their purchasing activity,
and ”Crop Categories vs. Distribution,” which displays
the quantity of crops in each category.

Fig. 13: Analysis 1 Fig. 14: Analysis 2

- Multilingual Support
To enhance accessibility and reach a global audience, we
integrated multilingual support into our platform using
the Google Translate API. The process of integration
included setting up the API using an authentication key,
enabling real-time translations for both static (headers,
buttons) and dynamic (user-generated text) content. The
platform detects the user’s preferred language based on
browser settings or explicit selection, defaulting to En-
glish if unavailable. Once the language is detected, the
content is sent to the API, which returns the intended
translated text. The translated content is then dynami-
cally rendered on the platform in real time, providing a
seamless multilingual experience for users.

VI. CONCLUSION AND FUTURE WORK

In conclusion, the platform offers a robust solution for
agricultural auctions, enabling secure registration, login, and
role-based access for admins, farmers, and buyers. It ensures
efficient crop listing, bidding, and transaction processes while
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R

Fig. 16: Result 2

maintaining security through features like Cloudinary integra-
tion for image hosting and error handling. Future work in-
cludes developing a mobile application for wider accessibility,
integrating secure payment systems, adding real-time notifi-
cations, and implementing advanced search and filter options.
Additionally, machine learning for pricing optimization, multi-
language support, and sustainability certifications can further
enhance the platform’s value, making it more efficient, user-
friendly, and scalable for the agricultural community.
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