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Abstract: Digital platforms are rapidly reshaping industries globally, and agriculture is no exception. In India, where
agriculture plays a pivotal role in the economy and livelihoods of millions, the adoption of web technologies for direct
farmer-merchant trading holds immense potential to revolutionize the agri-trade ecosystem. This paper proposes
Agritradehub, a MERN stack based platform that eliminates intermediaries and facilitates direct market linkages between
farmers and merchants. The study explores how MongoDB, Express.js, React.js, and Node.js can be used to build a
scalable, secure, and user-friendly marketplace. From real-time product listing and bidding systems to integrated payment
gateways and data analytics for price discovery, the paper analyzes the transformative impact of this platform on market
access, supply chain efficiency, and overall transparency. It also highlights how the system differs from government
initiatives like eNAM by providing complete price control to farmers. Furthermore, the paper addresses the challenges
associated with digital adoption in the agricultural sector, including the digital divide, smartphone penetration, and the
need for multilingual interfaces. This paper aims to provide valuable insights for students, researchers, and practitioners
involved in promoting digital transformation in Indian agriculture.

Keywords: Agriculture, MERN Stack, Digital Marketplace, Direct Trading, Farmer-Merchant Platform, E-Agriculture,
MongoDB, React.js.

1. INTRODUCTION

As a predominantly agrarian nation, India's rural landscape heavily relies on agriculture for economic sustenance. Over
58% of the population resides in villages, with a significant portion directly or indirectly linked to this sector. Agriculture
has historically been a cornerstone of India's economic development, driving growth and providing employment to a vast
majority. While farmers today have access to various channels like APMC mandis and local traders for selling their
produce, these traditional systems present a transformative challenge. By involving multiple intermediaries, the current
system reduces farmer income to only 15-40% of the final consumer price.

Digital platforms using modern web stacks present a transformative opportunity. By streamlining processes, eliminating
middlemen, and expanding market reach, a dedicated farmer-merchant platform is poised to revolutionize agricultural
marketing in India. According to the Digital Agriculture Mission 2025 and studies by Kumar et al. 2023, direct trading
can increase farmer income by 23-35%. Agritradehub is developed to bridge this gap using a full-stack JavaScript
approach for rapid development, scalability, and mobile accessibility for rural users.

ADVANTAGES FOR FARMERS @

Advantage How It Helps Impact
1. Direct Market Access Eliminates middlemen. Sell directly to = 20-30% higher profit
merchants

2. Real-time Price Discovery Check live mandi rates on app. Avoid No exploitation
selling at low prices

3. Pan-India Buyers Farmer in Lucknow can sell to Larger market reach
merchant in Mumbai

4. Instant Payment Immediate money via UPI/Payment Solves cash flow issues
gateway
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ADVANTAGES FOR MERCHANTS

Advantage How It Helps Impact

1. Fresh Produce Direct Sourced directly from farm. No multiple handling Better quality

2. Lower Procurement Cost  Saves middleman commission 10-15% cheaper produce
3. Variety & Choice View crops from farmers across India in one place = More options

4. Transparent Pricing All rates visible on app. No hidden costs Builds trust

2. LITERATURE REVIEW

Existing digital initiatives in Indian agriculture have shown mixed results. The National Agriculture Market eNAM,
launched in 2016, connects APMC mandis digitally but still operates under state regulations and involves commission
agents. Private platforms like DeHaat and Ninjacart follow a B2B aggregation model where the platform controls pricing
and logistics.

Research by Sharma et al. 2023 indicates that while these models improve supply chain efficiency, they do not transfer
price-setting power to farmers.

From a technical perspective, the MERN stack has emerged as a preferred choice for marketplace applications due to its
single-language development, JSON data handling, and strong community support. Studies by Gupta 2023 demonstrate
that React.js reduces frontend load time by 40% compared to traditional MVC frameworks, which is critical for rural
areas with limited bandwidth. MongoDB’s document-based structure is ideal for storing variable agricultural product
data including images, grades, and seasonal parameters.

Table 1: Comparative Analysis of Existing Agricultural Platforms

System Technology Limitation

eNAM Java,Oracle No Farmer-to-consumer
AgriBazaar PHPMySQL No real-time chat
AgriTradehub MERN+Socket.io

As presented in Table 1, existing agricultural platforms exhibit significant limitations in providing comprehensive digital
solutions for farmers. eNAM lacks farmer-to-consumer direct sales functionality and has a complex interface unsuitable
for rural users. AgriBazaar does not support real-time communication between stakeholders. In contrast, AgritradeHub
integrates MERN stack with Socket.io to overcome these limitations by providing direct sales, real-time chat, secure
payments, and logistics support in a unified platform optimized for rural connectivity.

3. PROBLEM STATEMENT & OBJECTIVES

The structural inefficiencies in traditional agricultural trading and the proposed solution through AgritradeHub are
illustrated in Figure 1.

Figure 1: Problem—Solution Fr k of Agritradehub

Current Agriculture Trading System (Existing Scenario) Proposed Solution: AGRITRADEHUB Platform
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Figure 1: Problem—Solution Framework of AgritradeHub
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As depicted in Figure 1, the existing system involves multiple intermediaries such as agents, wholesalers, and retailers,
leading to price exploitation where farmers receive only 15-40% of the final price and face payment delays of 15-30 days.
AgritradeHub eliminates these intermediaries through a digital platform providing direct farmer-merchant trade, real-
time bidding, secure payments, and nationwide market access, thereby ensuring better price realization and instant
settlements.

Problems Identified:

1. Price exploitation due to 4-6 level intermediary chain

2. Payment delays of 15-30 days in traditional mandi system
3. Lack of real-time demand and price information for farmers
4. Limited geographical reach restricted to local mandis

4. OBJECTIVES OF AGRITRADEHUB

. To develop a secure MERN stack based platform for direct farmer-merchant trading
. To implement real-time bidding and negotiation using Socket.io

. To integrate Razorpay for instant payment settlement within 24 hours

. To provide data analytics dashboard for price trends and demand forecasting

. To ensure mobile-responsive, multilingual UI with offline support features

WD AWK =

Figure: Objectives of Agritradehub

1. Eliminate Intermediaries

Enable direct trade between
farmers and merchants.

8. Support Sustainable Agriculture . : 2. Ensure Fair Price Discovery
Encourage efficient supply chains s = : Provide real-time bidding and
and practices that promote transparent price negotiation.
long-term agricultural growth. \ I /
7. Promote Digital Inclusion ‘0’ ) 3. Secure & Instant Payments
Support multilingual interface — | | Ensure safe, quick and
and easy-to-use features for “ AGRlTRADEHUB ‘ reliable payment transactions.

all users. - Empowering Farmers,
\ Enriching Trade

6. Data-Driven Insights 4. Expand Market Access

Provide analytics, price trends Connect farmers with a wider

and demand forecasting for ~. i network of buyers beyond
better decision-making. TSRS el local mandis.

5. Scalable & User-Friendly Platform
Build a responsive, scalable platform
suitable for rural users with
low-bandwidth connectivity.

o Overall Goal: To build a transparent, efficient and farmer-centric digital marketplace that empowers farmers, ‘
ensures fair trade and promotes sustainable agricultural development.

The eight core objectives of the AgritradeHub project are illustrated in Figure 2.

As shown in Figure 2, the AgritradeHub platform is designed to achieve eight key objectives. These include eliminating
intermediaries to enable direct farmer-merchant trade, ensuring fair price discovery through real-time bidding, providing
secure and instant payments, expanding market access beyond local mandis, developing a scalable and user-friendly
platform for rural users, offering data-driven insights through analytics and demand forecasting, promoting digital
inclusion via a multilingual interface, and supporting sustainable agriculture through efficient supply chains. Collectively,
these objectives aim to build a transparent, efficient, and farmer-centric digital marketplace that empowers farmers and
ensures fair trade.

5. PROPOSED METHODOLOGY AND SYSTEM ARCHITECTURE
Agritradehub follows a three-tier architecture built entirely on JavaScript technologies:

Layer: Presentation | Technology: React.js + Redux + Tailwind CSS | Function: Mobile-first UI, State management,
Responsive design
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Layer: Application | Technology: Node.js + Express.js | Function: REST APIs, JWT Authentication, Business logic,
Socket.io

Layer: Data | Technology: MongoDB + Mongoose | Function: User data, Product listings, Transactions, Bid history
The three-tier system architecture and technology stack adopted for AgritradeHub are presented in Figure 3.

Figure: Proposed Methodology and System Architecture of Agritradehub
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. Summary: Agritradehub follows a th tier archi - P Layer (React.js + Redux + Tailwind CSS),
- Q - Application Layer (Node.js + Express.js with REST APls and Socket.io) and Data Layer (MongoDB).
It is integrated with external services for payments, notifications, storage and market data to deliver a seamless digital trading experience.

As depicted in Figure 3," AgritradeHub is developed using a robust three-tier architecture. The Presentation Layer is
implemented using React.js with Redux and Tailwind CSS to provide a mobile-first responsive Ul for features such as
product listings, real-time bidding, order management, and analytics dashboards. The Application Layer, built on Node.js
and Express.js, handles the core business logic through RESTful APIs, JWT-based authentication, and real-time
communication via Socket.io for user management, bidding engine, and payment processing. The Data Layer utilizes
MongoDB with Mongoose for efficient storage of user profiles, product inventory, orders, bid history, and transaction
records. Additionally, the system integrates with external services including Razorpay for payment gateway, Email/SMS
services for notifications, cloud storage for images, and market data APIs for real-time price information to deliver a
comprehensive digital trading platform.

Key Modules:

Farmer Module: Crop listing with image upload, base price setting, bid management, order tracking.
Merchant Module: Advanced search filters by crop/location/grade, bulk bidding, payment processing.
Admin Module: KYC verification, dispute resolution, analytics monitoring, user management.

6. RESULTS AND DISCUSSION

Merchants. Key performance metrics observed: page load time under 2.8s on 3G networks, API response time averaging
320ms, and 99.2% uptime during testing. The real-time bidding feature using Socket.io reduced negotiation time from
days to minutes. Cost analysis shows that MERN stack development reduced overall project cost by 30% compared to
using separate technologies.

© 1JARCCE This work is licensed under a Creative Commons Attribution 4.0 International License 250


https://ijarcce.com/
https://ijarcce.com/

IJARCCE ISSN (0) 2278-1021, ISSN (P) 2319-5940

International Journal of Advanced Research in Computer and Communication Engineering

Impact Factor 8.471 :< Peer-reviewed & Refereed journal :: Vol. 15, Issue 5, May 2026
DOI: 10.17148/IJARCCE.2026.15535

Expected impact post-deployment includes 20-30% increase in farmer profit margins, 50% reduction in transaction time,
and elimination of commission costs averaging 8-12% per transaction. The platform's architecture supports horizontal
scaling to handle 10,000+ concurrent users during peak harvest seasons.

Analysis of Agricultural Export Trends in India:

To understand the market potential and need for digital intervention in agricultural trade, secondary data on exports of
agriculture and allied products was collected from the Department of Commerce. Table 1 presents the year-wise export
data from 2017-18 to 2024-25.

Exports of Agriculture and Allied Products

Years Agri and Total Share of
allied Exports agriculture and
products (USs allied products in
(USS billions) | billions) total exports (%)

2017-18 37.0 3035 12.2

2018-19 371 330.1 1.2

2020-21 40.0 291.8 13.7

2021-22 474 422.0 1n.2

2023-24 (Apr-Feb) 429 395.4 10.8

2024-25 (Apr-Feb) 46.0 395.4 1.6

Table 2: Exports of Agriculture and Allied Products in India (2017-2025)

Source: Department of commerce

As observed in Table2, the exports of Agri and allied products have shown a consistent upward trend, increasing from
USS$ 37.0 billion in 2017-18 to US$ 46.0 billion in 2024-25 (Apr-Feb). Despite this growth in absolute terms,the share
of agriculture in India's total exports has declined from 12.2% to 11.6% during the same period.

This declining share indicates that while production is increasing, farmers are not getting proportional benefits due to
middlemen, lack of direct market access, and price fluctuations. The proposed platform, Agritradehub, aims to address
this gap by enabling direct farmer-to-merchant trade, ensuring better price realization and potentially increasing
agriculture's contribution to total exports in the coming years.

Table 2,Exports of agriculture and allied products in india(2017-2024)

7. CONCLUSION

The prototype of Agritradehub was tested with sample datasets of 500 farmers and 200 Agritradehub demonstrates how
MERN stack technologies can be effectively utilized to solve critical problems in India's agricultural supply chain. Unlike
existing platforms that either digitize mandis or act as aggregators, this system empowers farmers with complete control
over pricing and buyer selection. The use of modern web technologies ensures the platform is fast, scalable, and accessible
on low-end smartphones used in rural India.

The project validates that direct digital linkages between producers and buyers can create significant economic impact.
With future enhancements like Al-based price prediction, blockchain for traceability, and regional language voice
support, Agritradehub can evolve into a comprehensive AgriTech solution. This research contributes to the growing body
of work on Digital Agriculture and provides a technical blueprint for student projects in the MERN stack domain.
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