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Abstract: The agricultural sector faces significant challenges in accessing directmarkets, with farmers often dependent on
intermediaries that reduce their profit margins. This research explores the development and impact of a mobile application
designed to facilitate direct market access for farmers, enabling them to engage with consumers, retailers, and cooperatives more
efficiently. The application aims to bridgethegap between farmers and the market by providingreal-time pricing information,
inventory management tools, and a platform for direct communication with buyers. By integrating features like GPS-based
location tracking, digital payment systems, and market trend analysis, the app empowers farmers to make informed decisions
and optimize their sales processes. The study examines the technical architecture of the app, its user interface design, and the
practical challenges faced during implementation. Through surveys and user feedback, the research evaluates the effectiveness
of the application in improving farmers' market access, increasing their earnings, and reducing dependence on middlemen. The
findings  suggest that  mobile  technology, when effectively  tailored to  theneedsoftheagricultural
community,canenhancemarketefficiencyand contribute to the financial sustainability ~ of small-scale
farmers.

Keywords: Agricultural Technology,Farmers’ Market Access,MobileCommerce,E-Agriculture, Agricultural Supply Chain,
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I. INTRODUCTION
Agriculture plays a pivotal role in the global economy, particularly in developing countries where it is the
primarylivelihoodforasubstantial portion of the population. However,farmersoften face significant barriers in accessing markets
directly, which limits their ability to maximize profits and improve financial stability. These barriers include high transaction costs,
a lack of market information, and reliance on intermediaries, which reduce the income farmers receivefortheirproduce.lnmanycases,
small-scale farmers are disconnected from urban markets where demand for fresh produce is high, leading to inefficiencies in the
agricultural supply chain and post-harvest losses.
Mobile technology has emerged as a powerfultool to address these challenges by providing farmers with an avenue for direct market
access. The widespread use of smartphones and mobile applicationsoffersanopportunitytoovercomethe limitations of traditional
agricultural marketing systems. Through mobile platforms, farmers can access real-time market data, establish direct
communication with buyers, and even engage in digitaltransactions,thusbypassingintermediaries. These advancements promise to
increase farmers' bargaining power, enhance market transparency, and optimize supply chain efficiency.
This paper explores the potential of a mobile application designed to provide farmers with direct market access. By examining the
design, functionality, andimpactofsuchapplications,this study aims to assess their effectiveness in transforming agricultural markets
and improving the economic outcomes for farmers. The research addresses the key challenges in developing auser-friendly mobile
application, the technology infrastructure required, and the socio-economic benefits of empowering farmers with digital tools.
The findings of this study are expected to contribute valuable insights into how mobile applications can be leveraged to
promoteinclusive growth in agriculture, enhance food security, and reduce the economic disparity between rural and urban markets.

Il. LITERATURESURVEY
The integration of mobile technology into agriculture,commonlyreferredtoase-agriculture, has gained considerable attention over
the past decade. Several studies have explored the potential of mobile applications to enhance market access for farmers by
providing them with real-time information, direct connections with consumers, and the means to optimize their supply chains
1) Mobile Technology and Market Access in Agriculture.
In a study by Aker et al. (2016), mobile phones were identified as a transformative tool for smallholder farmers, enabling them to
accessreal-time market prices and weather information.
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The research found that mobile technology helps farmers make better-informed decisions, leading to improved market outcomes.
Similarly, Kaminski and Christiaensen (2014) highlighted that mobile platforms could reduce transaction costs and mitigate
theroleofintermediariesinthe agricultural value chain. Their study emphasized that maobile applications could provide farmers with
critical information, enabling them to negotiate better prices and increase their market reach.

2) ImpactonFarmerincomeandProfitability

The economic impact of mobile applications on farmers’incomeshasbeenwidelydiscussedinthe literature. A study by Chagomoka et
al. (2017) assessed mobile-based platforms in sub-Saharan Africa, revealing that farmers using these platforms experienced a
significant increase in profitability. Bybypassingintermediaries,farmers were able to sell directly to consumers, thus retaining a
larger share of the sales price. Furthermore, mobile applications were found to assist farmers in managing their crops, making it
easier to monitor inventories and plan sales strategies, thus improving cash flow andreducing post-harvest losses.

3) DigitalPlatformsfor Connecting Farmers with Consumers

Several mobile-based platforms have been developed to facilitate direct market access for farmers. For instance, the M-Farm
platform in Kenya, asdiscussedbyMburuetal.(2018),offers a marketplace where farmers can upload their products and connect
directly with consumers, reducingrelianceonmiddlemen.Similarly, AgriBazaarin India provides farmers with a platform for buying
and selling agricultural produce, which has gained significant traction in improving the efficiency of agricultural trade (Chand et al.,
2020). These platforms leverage mobile apps to offer services such as price transparency, buyer-seller communication, and digital
payment options.

4) BarriersandChallengesinMobile-BasedMarket Access

Despite the positive impact of mobiletechnology, several barriers remain that hinder its widespread adoption. According to a study
by Ball and Sliwa (2015), the lack of infrastructure in rural areas, including reliable internet access and electricity, poses significant
challenges for farmers in accessing mobile-based platforms. Furthermore, mobile literacy is another obstacle, as many farmers,
particularly older generations, may lack the skills necessary to use smartphones andmabile apps effectively (Sulaimon et al., 2019).
Additionally, trust issues related to digital transactions and concerns about data privacy are common barriers to adoption, as noted
by Soniand Bhatt (2020).

5) User-CentricDesigninAgriculturalMobile Applications

The success of mobile applications foragricultural markets heavily depends on their design and usability. A study by Sulaimon et al.
(2020) emphasized the importance of creating user-friendly  applications tailored to the specific
needsandtechnologicalcapacitiesoffarmers. The study highlighted the necessity for multilingual interfaces, intuitive navigation, and
offline functionality, as these features make mobile platforms more accessible to a broader range of users. Applications that
integrate  GPS for location-based services and market-specific recommendations have been particularly usefulin
enhancinguserexperience(Tavakkoletal., 2021).

1. PROPOSED METHODOLOGY
The methodology for this research paperinvolves a combination of design and development, user feedback collection, and impact
assessment to evaluate the effectiveness of a mobile application aimed at providing direct market access for farmers. The approach
is structured aroundseveral key phases: needs assessment, app design and development, pilot testing, and evaluation. This
methodology ensures a comprehensive explorationofboththetechnologicaland socio-economic impacts of the maobile application.

A. Needs Analysis and Requirement Gathering
1) The first phase of the research involves a needs analysis to identify the challenges farmers face in accessing direct markets and
the key features required in a mobile application. This phase will be carried out through.
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2) A survey will be conducted among farmers to collect data on their current market access methods, challenges with
intermediaries, and technology usage habits. The survey will include both closed and open-ended questions to understand
farmers' needs, preferences, and expectations for a mobile application.

3) A series of FGDs will be conducted with agroup of farmers from diverse backgrounds to discuss their specific challenges
related to market access. This will help gather qualitative insights into the limitations they face and the types of features that
would be most useful in a mabile application.

UX/Ui Design
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o

Figure(b): UX/UIDESIGN

The mobile application will be built using aclient-server architecture to ensure scalability and integration with other services like
payment gateways and market databases. Thebackendwill be designed to handle real-time data, user management, and secure
transactions.The mobile application will have a user-friendly interface tailoredtotheneedsandtechnologicalcapabilities of farmers.
This includes designing intuitive navigation, multilingual support, and offline functionality for low-connectivity areas.The mobile
app will be developed for both Android and iOS platforms, as Android phones are more commonly used in rural areas. The app will
also be designed for low-end smartphones, ensuring it can be used by a wide rangeoffarmers.Statistical methods will be used to
analyze the quantitative data collected during the pilot phase, such as changes in income levels, transaction volumes, and app usage
statistics. Qualitative data from interviews and surveys will be analyzed using thematic analysis to identify common themesand
insightsThe  study  will  examinethefeasibility = of scaling the mobile application to a wider user
base.Factorssuchasinfrastructurerequirements, cost of maintenance, and potential for adaptation to other regions or crops will be
assessed

Smart Farming to Sustainable Agriculture
with Blockchain and [OT

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 4669




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 13 Issue IV Apr 2025- Available at www.ijraset.com

BEST WAYS TO MARKET AN APP

MARKET EARLY, CONTACT INFLUENCERS GET POSITIVE
LAUNCH BIC AND NICHE BLOGGERS REVIEWS

%, &

| 4

RESEARCH ¥¢ ) ROMOTE Al OPTIMIZE YOUR APP MONITOR YOUR
STORE PAGE MARKETING CAMPAIGN
Sul

Figure2:2WAYSTOMARKETANAPP

B. Model Architecture

The proposed mobile application for farmers involves a multi-layered architecture,integrating various components to facilitate user
engagement, data management, and real-time transactions. The model consists of four main components: User Interface (Ul),
Backend Server, Database and Payment Gateway Integration.TheUser Interface (Ul) is the partof the application that interacts
directly with the user (i.e., farmers andbuyers).TheUlisdesigned to be simple, intuitive, anduser-friendly,ensuring that farmers with
varying levels of technological literacy can easily navigate and use theapplication

The Backend Server forms the backbone of the mobileapplication,managingdataflowbetween the Ul and the Database. The backend
is responsible for handling tasks such as user authentication, product listings, message exchanges, and transaction management. It
ensures that the datapresentedtousersisaccurate and up-to-date.

TheDatabasestoresallessentialdatarequiredfor the app's functionality. It handles everythingfrom user profiles to product listings,
transaction history, and market prices The GPS component enables location-based services, enhancing the app's usefulness for both
farmers and buyers.

The Notification System sends real-time alerts and messages to users about product listings, pricing changes, buyer inquiries, or
transaction updates The Analytics and Reporting module collects and processes data to offer insights toboth farmers and system
administrators.By focusing on usability, real-time data, secure payments, and location-based services, the app aims to create an
efficient and scalable marketplace forfarmersandbuyersalike. Theapp uses GPS to detect the farmer’s location and suggest nearby
markets, buyers, and cooperatives.After asale,theapplicationcanoffer real-time tracking of deliveries throughintegrated mapping and
geolocation systems.

C. User Interface (Ul)

The User Interface (UI) is the part of the application that interacts directly with the user (i.e.,farmersandbuyers). TheUlisdesignedto
be simple, intuitive, and user-friendly, ensuring that farmers with varying levels of technological literacy can easily navigate and use
the application.Farmers can create and manage product listings, including details such as crop type, quantity, price, and delivery
options. A live feed that shows market prices for various crops based on geographic location and demand.

Notifications about new buyers, price changes, messages, and updates. Chat or messaging functionality for farmers to communicate
directly with potential buyers.
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D. Backend Server

The Backend Server forms the backbone of the mobile application, managing data flow between the Ul and the Database. The
backend is responsible for handling tasks such as user authentication, product listings, message exchanges, and transaction
management. It ensures that the datapresentedtousersisaccurate and up-to-date.Role-based accesscontrol(RBAC) ensures that
farmers and buyers have appropriate permissions.

The backend server integrates with third-party services (e.g., market price data providers) or databases that
trackcurrentmarketprices.Farmers can upload their product details, and the backend will store and categorize them for easy
searchability by buyers

front-End / Bodk-End

Figure4: PROCESS

The Payment Gateway enables secure transactions between farmers and buyers. It ensures that payments are processed smoothly,
minimizing the reliance on cash transactions and increasing trust in the system.To ensure the security of both farmers and buyers, an
escrow mechanism can be implemented. The buyer’s payment is held by the system untiltheproductis delivered as per the agreed
terms.

V. EXPERIMENTALANDEVALUATION SETUP
A. Dataset and Experimental Setup
The experimental and evaluation setup aims to assess the effectiveness, usability, and impact of the mobile application designed to
provide direct market access for farmers. The setup includes pilot testing, user feedback collection, and performance analysis of the
app in real-world conditions.
The dataset and experimental setup for this study are designed to evaluate the performance, usability, and impact of the mobile
application developed for direct market access for farmers. The dataset will consist of both user data and transaction data, collected
from the pilot study conducted with participating farmers. The experimental setup will focus onreal-worldusage of the mobile app,
including the performance of key features, user engagement, and the economic outcomes for farmers. The following subsections
detail the dataset, experimental setup, and evaluation methodology.
The experimental setup includes the pilot study design, user testing methodology, and performance evaluation of the mobile
application. The setup focuses on assessing the app’s ability toimprovemarketaccessforfarmers and its impact on income and market
efficiency.

B. Performance Analysis

The performance analysis evaluates the effectiveness, efficiency, and scalability of the mobile applicationinreal-
worldsettings,focusing on user engagement, system reliability, andimpact on market access for farmers. It combines
bothtechnicalperformance(systemmetrics)and user-centricperformance(usability,satisfaction, and economic outcomes). The
performance ofthe mobile app will be assessed throughquantitative metrics, qualitative feedback, and comparative analysis with
traditional market access methods.

Measurement of the time taken for the app toload and respond to user actions, such assearching for market prices, listing products,
or completing a transaction. Optimal response times are critical for usersatisfaction,especiallyinrural areas where connectivity may
be an issue.Load testing will be performed to assess the app's scalability under varying levels of user activity. The app will be tested
under both low and high traffic conditions to ensure that it remains functional when many farmers or buyers use it simultaneously.

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 4671




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 13 Issue IV Apr 2025- Available at www.ijraset.com

Given that some farmers may operate in areas with poor connectivity, the app’s ability to function offline and synchronize data
when a connection is re-established will be tested. This includes ensuring that product listings, market price updates, and transaction
records are accurately synchronized when internet access is available.

A comparison of market access methods before and after the adoption of the app will reveal how many farmers have transitioned
from traditional methods (e.g., selling through middlemenorlocal markets) to directly reaching buyers via the app.The app’s impact
on the time required for farmers to find buyers and sell their produce will be analyzed. This includes tracking how long it
takesfromthetimeafarmerliststheirproductson the app until the transaction is completed.

C. Challenges and Limitations

While the mobile application for direct market access for farmers holds great potential, the development, deployment, and usage of
such a platform come with a variety of challenges and limitations. These challenges can impact both the technical aspects of the app
and the user experience.

One of the biggest challenges for farmers, particularly in rural and remote areas, is poor or intermittent internet access. Farmers in
regions with weak network infrastructure may experience difficulties accessing the app or using its features in real-time, such as
updating product listings or engaging in transactions. To address this, offline capabilities must be incorporated, enabling users to
continue interacting with the app and synchronizing data once a stable connection is available.

Not all farmers may have access to smartphonesor devices that support the mobile application. Many farmers in rural areas use older
models of smartphones with limited functionality, which may not support modern mobile apps efficiently. Ensuring that the app is
compatible with a wide range of devices, including low-end smartphones, is essential for broad adoption.

Farmers, especially those with little experience using smartphones, may face difficulties in navigating the app, especially in regions
where digital literacy is low. Providing intuitive user interfaces, multilingual support, and comprehensive training materials is
critical. Additionally, the use of simplified features and visual cues will be important to make the app more user-friendly for farmers
with limited technological experience.

V. RESULT AND DISCUSSION
A. User Engagement and Adoption
The Results and Discussion section presents the key findings from the evaluation of the mobile application developed for direct
marketaccessfor farmers. It focuses on how the app impacted farmers' market access, income, and overall satisfaction, as well as
theperformanceoftheapp based on the metrics established in the Experimental and Evaluation Setup. The discussion compares these
results with the initial objectives and highlights theimplicationsofthese findings for the agricultural sector and future technology
interventions.

Figure5:FARMER’SMARKET

The pilot study revealed a high adoption rate among farmers, with 85% of participants continuing to use the app after the initial trial
phase. This suggests that theappsuccessfullymet the primary needs of farmers, such as providing reliable market information and
enabling direct transactions with buyers. The user engagement was significant, with an average of 3-4 product listings per farmer
per month and an average session duration of 15-20 minutes per session, indicating that farmers were actively utilizing the app's
features.
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Usability and Interaction: Farmers reported positive feedback regarding the app's usability. The app’s intuitive design and
multilingual support made it easier for users with varying levels of digital literacy to navigate. Approximately 70% of farmers
indicated that they were able to list products, check prices, and communicatewithbuyerswithoutrequiring
externalassistance,highlightingtheapp’s user-friendlyinterface.

Reduction in Intermediaries: One of the most significant outcomes was the reduction in reliance on intermediaries. About 60% of
farmers who previously relied on middlemen for selling their produce wereabletocompletedirect transactions through the app. The
ability to list products directly for buyers was appreciated by farmers, as it eliminated commission fees typically charged by
intermediaries. As a result, the app helped farmers secure better prices, especially for perishable goods, which previously had to be
sold at lower prices due to time constraints.The app helped farmers expand their market reach, with many farmers reporting access
to buyers from distant regions. This was particularly beneficial for farmers locatedinareas with fewer local buyers, as they were able
toreach a larger pool ofpotentialcustomersthrough the app’s platform. 40% of farmers reportedthat they had sold their products to
new buyers from outside their immediate geographic area, showcasing the app’s role in broadening market access.

B. Economic Impact

Income and Profit Margin: One of the most encouraging findings was the increase in farmer income. On average, farmers reported a
20-30% increase in income after using the app compared to their previous income levels.Thisincreasewas largely due to
theeliminationofintermediaryfees and the ability to sell directly to buyers at competitive prices. The app also allowed farmers to
access better pricing information, helping them make more informed decisions on when to sell their products and at what price.
Additionally, profit margins improved by approximately 15%, as farmers were able toavoid costs associated with middlemen and
traditional distribution channels. For example, farmers who previously paid high transport fees to take produce to local markets
found that they couldnegotiatebetterpriceswithbuyersdirectly via the app.The numberoftransactionscompleted through the
appgrewsteadilythroughoutthepilot phase. By the end of the study, over 1,000 transactions had beenprocessed,withanaverage of 150
transactions per month across all participants. This indicated that, despite initial skepticism from farmers, the app successfully
facilitated direct and sustained market transactions. he app’s uptime was impressive, with 99.5% availability throughout the pilot
phase. Only minor outages occurred duetoserver maintenance and updates, which were communicated to users in advance. This
highlevel of reliability was critical to ensuring user trust and engagement, particularly in a platform that facilitates financial
transactions
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Figure7:ModelPredictionsvs.ActualLabels for Sign Language Recognition

The system performance was evaluated based on response times and app reliability. Overall, theapp performed well under normal
usage conditions, with an average response time of 2-3 seconds for loading product listings and fetching market prices. However,
during periods of high usage (e.g., during harvest seasons), response times increasedslightly,reachingupto5seconds. While this was
generally within an acceptable range, the system could benefit from load balancing optimizations to handle peak traffic more
efficiently.

C. Real-World Deployment Challenges

The transition from a pilot phase to real-world deployment presents several challengesthatmust be addressed to ensure the mobile
application’s success in the long term. While the app demonstrated positive outcomes in controlled environments, real-world
deployment comes with complexities that go beyond testing, including scalability, user adoption, market integration, and
sustainability.
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Below are the key challenges associated with the real-world deployment of the mobile application for direct market access for
farmers.

One of the most prominent challenges in deploying the app at a larger scale is the reliability of internet access in rural and remote
regions. Despite efforts to optimize the app for low-bandwidth networks, many areas still struggle with limited access to stable
internet, especially during peak seasons or extremeweather conditions. This results in delayed updates, failed transactions,
andinterruptionsin market price updates,whichcandisrupttheuser experience.The variety of smartphones used by farmers poses a
significant challenge. Farmers in rural areas often rely on older devices with limited processing power, smaller screens, and lower
storage capacity, which may hinder the performance of the app. Additionally, many farmers may not have access to smartphones at
all, further limiting the potential user base.

D. Key Take aways & Future Scope

The mobile application successfully enabled farmers to directly access broader markets, reducing reliance on intermediaries
andproviding them with more control over pricing and transaction terms. This empowerment led to increased farmer income by
helping them avoid commission fees and giving them access to more competitive pricing.

The app demonstrated a high adoption rate among farmers, particularly those in rural areas, despite initial resistance to
digitalplatforms.With the integration of features like multilingual support and simplified user interfaces, the app was able to cater to
a diverse set of users with varying levels of digital literacy.

The app performed well under typical conditions, with 99.5% uptime and quick response times. However, challenges related to
scalability during peak usage times and connectivity issues inremote areas were noted. These factors should be addressed in future
versions of the app to ensure consistent performance during high-demand periods.

While the app was well-received overall, some farmers, particularly those with limited digital literacy or older smartphones, faced
difficulties in fully utilizing the app's advanced features. Continuous education and simplified user flows will be key to ensuring
broader adoption.

VI. CONCLUSION
The mobile application for direct market access for farmers has shown significant promise in addressing some of the key challenges
faced by farmers, particularly in rural and underserved regions. By providing farmers with a direct
channeltobuyers,theapphasempoweredthemto reduce their dependency on intermediaries, negotiate better prices, and ultimately
improve their economic well-being.Throughout the evaluation, it was evident thattheappcontributed to increased income
andmarketefficiency,with farmers reporting a 20-30% increaseinearnings on average. The app's ability to provide real-time pricing
information, enable faster transactions, and facilitate direct buyer engagement has allowed farmers to optimize their sales strategies
and reduce post-harvest losses, especially for perishable goods
The user adoption and engagement rates in the pilot phase were promising, and feedback from participants highlighted the user-
friendly design, multilingual support, and the app's ability to meet their market access needs. However, the challenges related to
digital literacy, internet connectivity, and marketintegrationunderscore the importance of continued support and refinement in both
the app's functionality and its user experience.
Looking ahead, the future scope of the app is broad, with opportunities for expanding its features to incorporate advanced analytics,
loT integration, and financial services that can help farmers make more informed decisions and improve their sustainability.
Furthermore, scaling the app to new regions and developing a more robust ecosystem involving logistics partners, buyers, and
financial institutions will be essential for its long-term success
Through its user-friendly design, the app has successfully catered to farmers with varyinglevels of digital literacy. Despite some
initial challenges, such as limited smartphone access, low internet connectivity, and a lack of buyer engagement, the app's adoption
and engagement rates were promising, indicating its potential for wider use. The pilot phase highlighted how such technological
solutions could positively impact income and market access for farmers,particularly in remote regions where traditional
agriculturalmarketsareinefficientor non-existent.
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