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Abstract — Agriculture is an essential driver of
economic development in developing countries such as
India; but farmers have limited access to markets, are
exploited by intermediaries, and have low transparency
and access to recent agricultural information. In this
paper, we propose KrishiCart, a Smart Farmer
Community Platform that enables direct farmer-
consumer communication in a single digital ecosystem.
Our modular, extensible, and scalable architecture and
user-centric design approach ensure usability, security
and extensibility of the system in the future. Our results
demonstrate that KrishiCart improves farmer-
consumer value and trust, and promotes sustainable
agriculture.
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[. INTRODUCTION
Agriculture is the base for many economies, especially for
developing countries such as India. However, many
farmers in developing countries are still struggling to find
buyers, to obtain the best price for their produce and to get
timely information pertaining to weather, government
schemes, and modern farming techniques. A significant
portion of the population is dependent on farming, both
directly and indirectly.
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Fig. 1. The Figure is about how direct connection to farmers works

This figure indicates how traditional farming works and how KrishiCart solve
that problem at first place

On the other hand, consumers often do not know where their
food comes from, the types of farming practices used, or how
authentic the producers are. This lack of transparency lowers
consumer trust and discourages sustainable consumption
[2][15]. The gap between farmers and consumers also causes
inefficiencies, mistrust, and lower profits for farmers, as
multiple middlemen raise the final price for consumers while
cutting into farmers’ earnings [3][15]. With the rapid growth of
digital platforms, there is a big chance to use technology to
close this gap. However, most current agricultural platforms
focus only on one aspect of agriculture, such as e-commerce,
sharing information, or social networking. They do not offer a
complete system [1][17]. Very few platforms provide a broad
solution that combines direct communication, community
building, transparency, and market access for both farmers and
consumers [4][17].

The proposed Smart Farmer Community Platform, KrishiCart,
aims to tackle these issues with a one-stop digital ecosystem.
By offering a platform for direct interaction between farmers
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and consumers, sharing knowledge, supporting sustainable
agriculture, and building trust through transparent profiles,
verified reviews, and community engagement, KrishiCart
strengthens the agricultural network [2][15]. The final
price that consumers pay also affects the profit margins for
farmers. In this scenario, consumers often lack knowledge
about where their food comes from, how it is produced,
and how trustworthy the producers are. This can
undermine trust and discourage sustainable consumption.
In traditional farming systems, community involvement
and sharing knowledge is limited. Farmers rely on informal
sources for information about crop selection, pest control,
weather conditions, and market needs. The lack of a digital
community restricts collaboration, peer learning, and
expert advice. Furthermore, farmers miss out on training
events, agricultural workshops, and other opportunities due
to insufficient information.

II. LITERATURE REVIEW
Several studies and digital platforms in agriculture have
been looked at to understand current technology solutions.
Research from online technical and educational resources
shows that while digital agriculture platforms have
improved access to markets and information, significant
gaps still exist. Most existing platforms focus mainly on
buying and selling agricultural products, but they overlook
key aspects like community building, direct
communication, and trust development. Some platforms
act as social networks for farmers, but they lack proper
verification systems, organized events, or ways for
consumers to engage [17]

Literature indicates that transparency is a major concern in
agricultural e-commerce. Consumers want to know about
the production process, the farmers, and the authenticity of
the products. However, effective review systems or proper
verification processes for farmers are often missing.
Recent research on community-based platforms highlights
the importance of real-time interaction and collaboration
among stakeholders. Platforms that support events,
training sessions, and knowledge-sharing activities can
significantly boost awareness and adoption of modern
agricultural practices [15]

From the literature review, it's clear that there is a need for
a well-rounded platform that combines commerce,
communication, education, and community features in one
place. The proposed KrishiCart aims to fill this gap by
integrating these features into a simple and user-friendly
platform.

Challenges in Traditional Agriculture System

b W R
o @\ s age 3

Labrd Loty P Aecnis b
& Coomnigs ibarvg Opprimnes

[ Lat ol Tiam s
e

Fig 2. The figure depicts Challenges in Traditional Agriculture and the

KirishiCart Solution

This figure indicates how traditional agriculture system faces
issues and how krishicart is the solution for them

A. Requirement Analysis and Problem Identification

The first part of the methodology focused on identifying the
main challenges faced by farmers and consumers in the
agricultural ecosystem. We conducted a thorough analysis
using secondary data from existing agricultural platforms,
research papers, and government reports. The main issues
identified were the lack of direct communication between
farmers and consumers, limited transparency in products,
restricted access to agricultural news and events, and
insufficient community features.

We identified both functional and non-functional requirements
for the system after completing the analysis. The functional
requirements included farmer and consumer registration,
product displays, real-time communication, order tracking, and
chatbot support in different languages. The non-functional
requirements included security, scalability, ease of use, and
responsiveness of the systems.

This part of the methodology also helped establish the
objectives of the proposed system. In addition to secondary
research, the requirement analysis considered the limitations
faced by farmers in rural and semi-urban areas, such as low
digital literacy, poor internet access, and language barriers.
These challenges highlighted the need for a straightforward
and multilingual platform that farmers could efficiently use on
low-end devices. We emphasized keeping the application's
workflows simple and ensuring easy access for key functions
like product posting, messaging, and information access.

B. System Design and Architecture

Based on the analysis of the requirements, a modular system
architecture has been designed. He platform has been
implemented as a client-server architecture

The frontend acts as the front-end UI where all the interactions
happen, whereas the backend handles all the data processing and
business logic. In the design of the platform, a mobile-first and
user-centric approach has been taken. This is because the
platform aims at making the lives of the farmers easier, and they
are not familiar with technology. The design of the frontend Ul
has been made keeping the usability aspect in mind. The
backend has been designed in such a way that it allows role-
based authentication for the farmers and the consumers. The
platform database will consist of user profiles, products, orders,
chats, and news.

Another important factor which has influenced the design of the
platform has been scalability. The platform has been designed
in such a way that in the future, there can be several advanced
features implemented such as Al pricing suggestions, demand
forecasting, weather updates, logistics tracking, etc.Lastly, the
entire architecture of the system is built in such a way that it is
reliable and fault-tolerant. Data backups, error handling, and
logging are also taken care of to ensure that the entire platform
is available for use at all times. Even in case of failure of some
components of the system, the entire functionality of browsing
products and placing orders is available to the user. Therefore,
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it is safe to conclude that the entire architectural design of

C. Technology Implementation and feature development

The implementation phase aimed to implement the design
architecture into a full-fledged platform with the use of
latest web technology. React]S was utilized for the
development of the front end UI with which the platform
could become highly dynamic and user-friendly with
respect to farmers as well as customers. Node.js was
chosen with the utilization of express.js and django
frameworks for building backend services, such as
handling API requests and managing authentication and
processing requests for users. Mongo DB and Postgresql
was chosen as the database management system for the
efficient storage of structured as well as unstructured data.

Few features included in the platform design include the
login and registration of farmers and customers, product
listing and discovery, order placement and order tracking,
latest updates on agriculture news and weather information
and lastly, user profiles for the management of all
information related to farmers and customers. Al Chatbots
were included for assisting customers and farmers to
answer any queries as well as navigate within the
application more comfortably and efficiently. Search and
filter feature was developed by the developers to enable
customers in finding relevant products on the basis of
categories and prices [17].

D. Testing and evaluation

Some tests were carried out after the KrishiCart platform
implementation. Firstly, unit testing was applied to check
the functionality of separate modules like user login,
responses of the chatbot service, product listing, product
search, and order management. It aimed at detecting
possible mistakes during individual operation of the
modules.

Next, integration testing was performed to check
interaction between different parts of the software. Testing
included checking coordination between such elements of
the software as a front-end interface, backend operations,
and the database, and ensuring correct operation of them
when used simultaneously. Testing aimed to detect
problems with the data flows between individual modules
in the sequence from the use of the authentication module
and then chatbot service, up to order creation.

User-based testing aimed to perform testing from the
perspective of the users' interaction with the platform.
Some test users logged into their accounts, browsed for
products, made some purchases, and asked questions to the
chatbot. All their experiences were recorded to analyze the
usability of the service, response time, and its performance
from a practical point of view. User experience data
improved the interface and usability aspects of the
platform.

KrishiCart is reliable

II. RESULTS

The evaluation results have shown a notable improvement in
the engagement and transparency in the agricultural business
between farmers and consumers due to the creation of the
proposed KrishiCart Smart Farmer Community Platform. It
has been proven to be an efficient tool for creating
communication channels between farmers and consumers as it
allows eliminating any need to deal with intermediaries like
wholesalers and agents. In its turn, this leads to increased
possibilities for farmers to market their products and sell them
to consumers at decent prices.

The platform has turned out to be reliable enough, as during
the testing period, no significant issues were found regarding
the performance, speed, and convenience of using its features.
All modules performed their functions efficiently and
smoothly, making farmers able to add new products and
manage existing ones without difficulties. Similarly, users
were not facing any challenges while browsing available
products and ordering them.

Usability and accessibility were two other parameters for
evaluation of the application. The development of the
KrishiCart website ensured that it was developed in such a way
that users with basic technical skills can easily use the site
without any difficulties. Real-time communication, discussion
forums, and dissemination of information regarding
agricultural tips, price of farm products, and other issues make
collaboration of users easier. It not only increases trust
amongst buyers and sellers but also leads to dissemination of
knowledge and sustainable agriculture practices.

The ability to scale and customize the application to
incorporate more options such as live weather reports,
governmental policies for agriculture, farm product advisory
service, transport services, and online payments is one of the
key benefits of the proposed framework. It helps in ensuring
that the application can be used in different agricultural
ecosystems in the long run. From the results of tests
conducted, it is clear that the proposed application framework
is highly effective and practical [17].

II. DISCUSSION

The implementation and evaluation of the KrishiCart Smart
Farmer Community Platform have proven the efficacy of the
platform in enhancing transparency, efficiency, and
connectivity within the agricultural value chain. Among the
major accomplishments of the platform is the bridging of the
communication gap that exists between the producer and
consumer. In the conventional agricultural value chain,
numerous intermediaries like wholesalers and distributors
decrease the profit of the producer and increase the final cost
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of the product to the consumer.

The platform eliminates this issue by allowing the farmer
to post his products and interact with consumers directly
without involving any unnecessary intermediary. As a
result, this enables farmers to earn reasonable prices for
their products while ensuring consumers make informed
buying decisions regarding product quality, source, and
farmer information.

Moreover, the platform serves for building communities
and exchanging information between individuals. The
farmers will get updates about various trends, methods,
climatic conditions, government schemes related to
agriculture, while the consumers will have knowledge
about different agricultural methods and the real status of
the farm produce. Thus, there will be enhanced
connectivity between the two ends and adoption of
sustainable methods of agriculture. Generally, it can be
said that the KrishiCart platform is an effective solution for
modern agricultural problems [15].

A. Limitations and Challenges faced

1. Availability of Data and Insights from the Platform

First, one of the major ways of sourcing data on the
KrishiCart platform is through the information available
from the farmers. Some of this information may include
those related to farmer profiles, crops and their growing
methods, prices, product availability, delivery services,
among others. Providing this type of information directly
to the consumers enables the reduction of the information
gaps that may arise when using the traditional agricultural
market system. Moreover, it enhances the degree of
transparency and consumer satisfaction based on high
quality and authentic products.

Apart from this, the second type of data collected includes
the information associated with consumer interactions,
which may include information about the products viewed,
orders made, as well as reviews and other feedback
provided by consumers. This is essential in analyzing
consumer behavior and enhancing the performance of the
platform. These insights may help in enhancing the
effectiveness of service management, among others.
Although the data may not necessarily be analytical, it is
still valuable [17].

2. Cost and Resource Allocation

Cost and resource allocation are important factors while
developing technology solutions for the agricultural sector.
The KrishiCart platform was designed by keeping
affordability and long-term sustainability in mind,
especially for farmers living in rural and resource-limited
areas. Modern web technologies were used to ensure a
balance between system performance, development cost,
and platform functionality.

This approach helped in creating a cost-effective and scalable
platform that can support both farmers and consumers without
requiring high operational expenses. Resource allocation was
also planned efficiently to ensure better system performance,
smooth maintenance, and future expansion. This makes the
platform capable of handling a larger number of users and
adding new features such as weather updates, government
schemes, and crop advisory services in the future [15].

3. Interdisciplinary Integration

When building the KrishiCart platform, the need for
integration across various disciplines became evident because
agricultural challenges extend beyond mere farming and
encompass technology, economics, communication, and socio-
economic development. Developing a functional agricultural
platform would require the collaboration and interplay of these
diverse fields of expertise.

In terms of technology, the platform relies on current
developments in web development, databases, and cloud
technologies for scalability, safety, and efficient processing.
The front end of the platform is designed for ease of use,
access, and simplicity, ensuring that users from different
backgrounds and levels of technological literacy can interact
with it efficiently. On the other hand, the back end handles
critical processes like user authentication, product
management, order management, chatbot service provision,
and safe data storage.

Economically and communicatively, the platform eliminates
intermediary involvement and ensures that prices are set fairly
for buyers and sellers and allows direct contact. This fosters
trust in the agricultural value chain. Through the integration of
agriculture, technology, and communication in one
comprehensive system, the KrishiCart platform becomes fully
holistic and effective in supporting entrepreneurship and
community building in agriculture [17].

B. Future Work

Even though the KrishiCart application platform effectively
connects the farmers to consumers through a well-knit
ecosystem of technology, there are some improvements that can
be incorporated in the future, thereby making the entire platform
even more efficient, effective, and user-friendly for the benefit
of both parties involved.

To begin with, one area where the developers and entrepreneurs
can work towards future improvements involves integrating
more intelligent technologies in the form of Artificial
Intelligence and Machine Learning algorithms which predict
crop yields, analyze price trends, and forecast consumer demand
according to previous years' data along with weather
information. Such intelligent technologies would benefit both
farmers as well as consumers since the former would gain from
making better decisions while selecting the crop type and time
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of sale. Consumers will be recommended products
according to their preferences and available nearby farmer
locations.

Another significant improvement that can be expected
involves transforming this application platform into an e-
commerce platform by incorporating the concept of digital
payments using payment gateways such as UPI, credit and
debit cards, along with digital wallets. Platforms such as
Razorpay and Stripe can play a key role here.

In order to facilitate ease of access, upcoming versions of
the platform can incorporate regional languages apart from
Hindi and English. Further, voice interface and speech to
text technology can also be employed to assist those farmers
who may lack familiarity with digital technologies or lack
technological prowess.

Finally, the KrishiCart platform can utilize sophisticated
data analysis and visualizations to assist both farmers as well
as administrators. Such visualizations can provide valuable
insights such as demand for products, seasonality patterns,
sales figures, and consumer behavior. Such measures would
not only assist decision-making but would also facilitate the
management of the KrishiCart platform [17].

IV. CONCLUSION
Firstly, the company developed an online platform that
seeks to connect the farmers to consumers via direct sales
and purchase of farm produce. Such a move helps reduce
the role of intermediaries and enables the sellers to enjoy
fair prices for their products, while at the same time
providing consumers with quality products at affordable
prices.

It is worth noting that KrishiCart managed to come up with
a platform capable of solving the key issues affecting the
sector. Issues of communication, exploitation, poor market
access, and lack of transparency are some of the key
problems being addressed by the new model. The features
that have been integrated in the system make the platform
more practical and convenient.

Other than the provision of a platform for conducting
agricultural trade, KrishiCart also ensures the development
of community spirit. Through the use of the platform,
farmers are able to stay updated on various developments
in the agricultural sector, especially regarding market
trends, updates, and better farming approaches. Consumers
on the other hand get educated on issues of food quality
and genuine farm produce. From the discussed case study,
one realizes the enormous potential of technology in
ensuring connectivity and transparency in the sector [15].
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