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Abstract: Green Grocery is a MERN stack-based digital platform developed to overcome key challenges in 

Indian agriculture, including middlemen exploitation, limited market access, and low digital literacy among 

farmers [5][7]. This study investigates the effectiveness of integrating modern web technologies to create an 

inclusive and accessible agri-commerce system. The platform facilitates direct farmer-to-vendor interactions 

through product listings, real-time chat, and secure payment integration using Razorpay [2][3]. It supports 

multilingual communication and voice-to-text input via Google APIs to accommodate users with low literacy 

levels [5][8]. A responsive React.js frontend and a secure Node.js backend ensures a smooth user experience 

and efficient data flow [7]. Additional features such as customizable delivery options, vendor feedback 

mechanisms, and an admin dashboard further enhance its functionality and manageability [3][4][6]. Analysis 

of the platform’s impact demonstrates improved market accessibility, reduced dependency on intermediaries, 

and increased digital engagement among rural users [3][7][9]. The research concludes that Green Grocery 

provides a scalable and sustainable solution for bridging the rural-urban divide and fostering equitable growth 

in the agricultural sector [1][7]. 

 

Index Terms - Agriculture, Digital Platform, MERN Stack, E-Commerce, Rural Development, 

Accessibility. 

 

I. INTRODUCTION 

India’s agricultural sector remains the backbone of its economy, supporting nearly 58% of the 

population through direct and indirect means [7]. However, despite its scale and importance, the sector 

continues to face persistent challenges such as dependency on intermediaries, limited market access, 

and price manipulation, which often result in reduced profit margins for farmers and higher prices for 

consumers [5][9]. One of the major barriers to reform is the low level of digital literacy among small 

and marginal farmers, which prevents them from leveraging existing digital tools and platforms for 

market access and financial inclusion [6][8]. 

In recent years, a growing body of research has focused on leveraging digital technologies to address 

these systemic issues [2][3]. Various platforms have emerged offering blockchain-based transparency, 

AI-powered analytics, and mobile-friendly e-commerce solutions [1][4]. However, most existing 

systems fall short in providing a holistic, user-friendly, and inclusive solution that supports real-time 

transactions, secure communication, multilingual interfaces, and localized logistics [3][7]. 
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This paper introduces Green Grocery, a MERN stack-based web and mobile platform that directly 

connects farmers with vendors and consumers. By eliminating middlemen and offering features like 

voice-to-text input, real-time chat, Razorpay integration for payments, and multilingual support via 

Google APIs, the platform empowers even low-literacy users to participate in fair and transparent Agri-

commerce [2][5][8]. Green Grocery represents a scalable and sustainable approach to bridging the 

digital divide and revitalizing the agricultural value chain in India [7][9]. 

II. METHODOLOGY 

2.1 System Development and Implementation 

The Green Grocery platform was built using a full-stack JavaScript approach, centred around the MERN 

stack (MongoDB, Express.js, React.js, Node.js). This approach ensures robust scalability, real-time 

functionality, and seamless browser-based deployment [4]. The design focused on addressing key 

challenges in the Indian Agri-commerce sector, such as price exploitation, lack of digital inclusion, and 

dependency on intermediaries [5]. 

 

 Key features include: 

• Product Listing Interface: A user-friendly interface that allows farmers to list their products, 

including images, price, available quantity, and delivery options [7]. 

• Voice-to-Text Input: Leveraging the Web Speech API, this feature converts voice input into text, 

enabling farmers to interact hands-free [6]. 

• Real-time Multilingual Chat and Feedback System: A real-time chat interface allows vendors and 

farmers to negotiate and communicate in multiple languages, fostering transparency and trust [9]. 

• Razorpay Integration: This module facilitates secure and reliable digital payments, ensuring 

ease of transactions [5]. 

• Logistics Tools: Farmers can choose between delivery or pickup options, helping them select the 

most efficient and cost-effective delivery methods for their products [7]. 

All modules were iteratively tested using an agile methodology, incorporating feedback from mock 

users representing both farmers and vendors to refine usability and ensure the platform's reliability 

[8]. 

 

2.2 Evaluation and Success Metrics 

The effectiveness of each module was assessed based on quantitative metrics such as transaction 

completion rates, system responsiveness, and user comprehension across different language settings. 

The results were visualized in a bar chart (Figure 5), highlighting the success rates of each module 

based on real-user simulations: 

• Product Listing: Achieved a 92% success rate, indicating high user satisfaction with the 

interface's simplicity and functionality [7]. 

• Razorpay Payment Module: Reached a 90% success rate, confirming the reliability and security 

of digital transactions [5]. 

• Chat-Based Negotiation and Custom Delivery Selection: Both recorded success rates of 89% and 

88%, respectively, reflecting effective communication and choice flexibility for users [9]. 

• Voice-to-Text Input: Recorded a slightly lower success rate of 87%, primarily affected by 

ambient noise interference [6]. 

• Multilingual Translation: Achieved a success rate of 85%, with minor latency issues in 

translating longer text segments [9]. 
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2.3 Analysis of Inclusive Accessibility Features 

The integration of the Google Translation API and Text-to-Speech (TTS) functionalities enhanced the 

platform's accessibility, particularly for rural, semi-literate users [6]. The multilingual translation feature 

supports over 10 Indian languages, enabling farmers to interact in their native tongue. The TTS functionality 

reduces literacy dependence by allowing users to listen to platform instructions, confirm orders, and receive 

chat responses in their local dialects [6]. 

User surveys revealed that 78% of non-English-speaking users found these features essential for independent 

navigation of the platform, reinforcing the critical role of language inclusivity in enhancing user experience 

and accessibility [9]. 

 

2.4 Implications for Rural Agri-Commerce 

The results of the evaluation underscore the potential of Green Grocery’s modular design and rural-

centric features to bridge the digital divide in agriculture. By offering direct market access, promoting 

language inclusivity, and ensuring transparent digital payments, the platform supports both producer 

margins and consumer affordability [5]. The platform's success highlights its potential as a scalable 

model for other digital Agri-commerce ecosystems, offering significant implications for the future of 

rural e-commerce in India [7]. 

        

 

 

 
Figure 1: System Architecture 

III. MODELING AND ANALYSIS 

The Green Grocery platform was developed using the MERN (MongoDB, Express.js, React.js, Node.js) 
stack to ensure scalability, real-time performance, and a user-friendly experience [4]. Supporting tools 
such as Razorpay, Google Translation API, and voice recognition services were integrated to enhance 
accessibility and financial inclusion [5][6]. The system model was designed with modularity and 
responsiveness, allowing mobile and web accessibility. Cloud hosting and Git-based version control 
ensured efficient collaboration and deployment [7]. 
The table below outlines the primary models and materials (technologies and tools) used in the 
development of the system: 
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S. No Component Technology/Tool Used Purpose/Function 

1 Frontend 

Framework 
React.js Responsive user interface 

with dynamic rendering 

[7] 
2 Backend 

Framework 
Node.js with Express.js API handling and 

business logic [4] 
3 Database MongoDB NoSQL database for 

scalable data storage [4] 
4 Payment 

Gateway 
Razorpay Secure online payments 

[5] 
5 Translation 

Support 
Google Translation API Multilingual interface for 

rural users [6] 
6 Voice Input Google Speech-to-Text 

API 
Voice command-based 

navigation and data entry 

[6] 
7 Hosting & 

Deployment 
Vercel / Netlify / 

Render 
Cloud hosting for 

frontend/backend 

deployment [7] 
8 Version 

Control 
Git & GitHub Source code management 

and team collaboration 

[8] 
9 Design and 

Prototyping 

Tool 

Figma / Canva UI/UX design mockups 

and visual content 

creation [9] 
 

Table 1: Technologies and Tools used in the development of Green Grocery. 

 

IV. RESULTS AND DISCUSSION 

The development and initial testing of the Green Grocery platform yielded significant insights into its 

practical effectiveness and user impact [4]. The platform was evaluated based on functionality, 

accessibility, and user satisfaction, using sample data and feedback from a small group of farmers and 

vendors. Results indicate that the MERN stack infrastructure supported seamless integration of real-

time features such as product listing, chat-based negotiation, and digital payments, with minimal 

latency and high reliability [7][5]. 

 
Figure 2: Feature Usability Success Rate 

 

Usability testing revealed that voice-to-text input and Google Translation API notably improved the 

experience for users with limited literacy [6]. Over 80% of the participants could navigate the platform 

with minimal assistance, demonstrating the platform's intuitive interface and inclusive design [7]. Real-
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time chat enabled faster decision-making, reducing negotiation cycles by an estimated 40% compared 

to traditional methods [5]. Razorpay integration ensured secure, traceable transactions, enhancing 

trust between farmers and vendors [5]. 

 

Process Traditional Method Green Grocery Platform 
Product Marketing Through Middlemen Direct Listing 
Price Negotiation Offline, Delayed Real-time Chat 

Payment Cash (Delayed) Instant Digital via Razorpay 
Language Barrier High Multilingual Support 

Literacy Requirement High Voice Input Enabled 
Transport 

Coordination 
Manual, Unreliable Custom Delivery Options 

 

Table 2: Comparison on Traditional Agricultural Market Practices vs Green Grocery platform. 

Furthermore, the feedback and rating module proved effective in highlighting high-performing sellers, 

encouraging transparency and quality assurance [7]. The customizable delivery options allowed users 

to choose between self-pickup and arranged transport, accommodating various local logistical needs 

[5]. These features collectively contributed to a more efficient, fair, and digitally inclusive agricultural 

trade process. The discussion concludes that Green Grocery successfully addresses key pain points in 

Indian agriculture by merging modern web technologies with grassroots accessibility and localized 

functionality [4][6]. 

 

V. CONCLUSION 

The Green Grocery web application was developed to connect local farmers directly with urban 

vendors, removing the need for middlemen and fostering a transparent and fair marketplace [7]. The 

system enables farmers to list products, set prices, and manage inventory through a simple dashboard, 

while vendors can browse listings, place orders, and communicate with farmers in real time [5]. Secure 

transactions are supported via Razorpay, offering both online and Cash on Delivery options [5]. 

Accessibility features like Google Translate API and voice assistance using Speech Synthesis Utterance 

ensure usability for users from diverse linguistic backgrounds and those with limited tech skills [6][4]. 

Built with modern technologies such as React.js, Node.js, MongoDB, Socket.io, and Groq AI, the platform 

supports real-time interactions, scalability, and intelligent chatbot assistance [7]. 

Looking ahead, several enhancements are planned to expand the platform’s reach and functionality. 

These include the development of native mobile apps for Android and iOS, integration with logistics 

services for efficient delivery, and AI-driven tools for pricing and demand prediction [6]. An advanced 

analytics dashboard will offer insights into sales and buyer behaviour, while geo-location features will 

support local market targeting. The platform also aims to support international trade with multi-

currency support, offer educational content for farmers, integrate government schemes and subsidies, 

and introduce personalized user experiences through behavior analytics. These future developments 

aim to further strengthen Green Grocery as a scalable, inclusive, and transformative solution for digital 

agriculture [5][7].  

 

 

 

 

 

 

 

 

 

http://www.ijcrt.org/


www.ijcrt.org                                                          © 2025 IJCRT | Volume 13, Issue 4 April 2025 | ISSN: 2320-2882 

IJCRT25A4677 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org o309 
 

REFERENCES 

 

[1] Aishwarya D, Geethanjali M, and Sathya S (2022). AgroMart: A Decentralized Farmers Market 
Using Blockchain. Proceedings of IEEE International Conference on Innovative Computing and 
Communications (ICICC). 
[2] D.Aravind Kumar, G.Gokula Krishnan, S.Jayaganesh (2021). Enhancing Smallholder Farmer 
Livelihoods through AI-Based E-Commerce Marketing for Agricultural Products. 
[3] Vandana Saini and G.S. Brar (2022). HarvestHub: Mobile Agricultural Markets. Proceedings of 
IEEE Xplore or other source (if published). 
[4]  Verma, R., & Varshney, D. (2022). A Blockchain Framework for Secure Digital Identity 
Transactions in Indian Agri-Subsidy System: Issues, Challenges and Benefits. SSRN. 
[5] Patel, P., & Rathod, B. (2021). Implementing a New Framework to Sell Farmer Goods in Modern 
Era for Affordability & Profitability of Farmers & Consumers. International Journal of Scientific 
Research in Computer Science, Engineering and Information Technology, 7(2), 94–100. 
[6] Padilla, R., & Natividad, N. (2021). AlayPalay.PH: An E-Commerce Mobile Application for 
Cultivating Agricultural Goods and Services for Filipino Farmers. International Journal of Advanced 
Computer Science and Applications (IJACSA), 12(10), 587–594. 
[7] Deshmukh, A., & Singh, K. (2022). AgriTech: Technology Driven E-Commerce Platform for 
Sustainable Agricultural Development. International Journal of Engineering Research & Technology 
(IJERT) 
[8] Rani, D. (2020). Kisan-Kiosk for Rural Areas: Farmer Guide. International Journal of Innovative 
Research in Computer and Communication Engineering (IJIRCCE), 8(4), 2045–2050. 
[9] Chauhan, J., & Patel, D. (2019). Web cum Mobile Based Dynamic Market Information Support for 
Agri-Horti Produces: Linking the Farmers with Market. Journal of Emerging Technologies and 
Innovative Research (JETIR) 
[10] Sabu, R. S., & Alex, R. P. (2022). Shaft Torque Monitoring Using Conventional Digital Fault 
Recorders. International Journal of Engineering and Advanced Technology (IJEAT), 11(3), 45–49. 
 

 

http://www.ijcrt.org/

