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Abstract: The agricultural sector in many developing regions faces significant challenges, including fragmented supply
chains, lack of price transparency, and exploitation by middlemen, which often leave farmers with minimal profits despite
their labor. To address these issues, AgriReach is an Android-based mobile application which has been developed to
digitally connect farmers with buyers and suppliers to provide them with real-time updates essential for informed
decision-making. Agrireach is revolutionizing the agricultural industry by allowing farmers to sell their products directly to
consumers, retailers, and wholesalers without brokers. This means that farmers get to keep a larger percentage of their
hard-earned money instead of handing some of it over to brokers. By cutting out unnecessary middlemen, Agrireach
provides financial security, allowing farmers to keep their level of living. The site is used for farm management and selling.
It allows farmers to improve decision-making through current data about the major drivers affecting their yield. The
company speeds up the delivery of fresh products to customers and reduces supply-chain inefficiencies by minimizing
post-harvest loss and delays. Farming practices by utilizing digital tools that increase productivity, profitability, and market
accessibility. Through the use of mobile technologies, this program has the potential to enhance rural economies, reduce
poverty, and raise food security in general.

Keywords: Agricultural technology, farmer empowerment, digital marketplace, real-time updates, middlemen reduction,
supply chain transparency, Android application.

.  INTRODUCTION
Emerging economies still depend significantly on agriculture to not only ensure food security but also to serve as a source
of income for a vast majority of the population, especially in rural regions. The success of every nation where it is
prominent hinges on the health of the agricultural industry. Though crucial, agricultural ecosystems still have systemic
inefficiencies that impact profitability and output. Among some of the features that define such inefficiencies are
fragmented supply chains, dependence on corrupt middlemen, low rates of utilization of modern technologies, limited
price transparency, and withholding of timely access to market information. Combined, these result in an agriculture
community that is financially struggling, often working at high risk, and earning modest returns. Frequently working under
high risk with few financial yields. Small and marginal farmers, who constitute a large majority of the farm population in
developing regions, are particularly affected. Without access to well-organized markets, they are forced to sell their
products at give-away prices due to weak bargaining powers. Shortage of good market information or up-to-date pricing
also forces them to accept unfavorable trades. Disconnecting from these key areas results in the farmers suffering from
over-production or under-production, wastage of resources, and loss from extended marketing or post-harvest
deterioration.
A. Challenges of the Current Agricultural Supply Chain
One of the primary barriers to farm profitability is the structure of the existing supply chain. Farmers are typically isolated
from final consumers and must go through a series of middlemen like local traders, agents, and wholesalers—before their
products reach retail outlets. Not only do these middlemen increase the final prices for consumers, but they also reduce
substantially the share of revenue that ends up in the pockets of the true producers.
This reliance on a series of different brokers results in:
e Less revenue for producers, since middlemen take a huge chunk of the profit.
e Loss of bargaining power, and farmers frequently getting forced to settle for whatever price they are offered.
e Post-harvest loss and greater wastage, due to poor coordination and tardy transport.
e Distrust and absence of transparency, since there is no common system of maintaining fairness in deals.
These problems are not restricted to economics they have a ripple effect, influencing agricultural productivity, farmer
sentiments, and rural communities' long-term viability. Also, they hinder the take-up of innovation and deter youth from
joining the farming sector, creating a generation gap in the industry.
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B. The Need For a Digital Transformation
With increasing mobile and internet penetration even in rural areas, digital technology offers a paradigm-shifting potential
to rethink agricultural systems. Digital platforms can provide transparency, efficiency, and equity by directly engaging
farmers with the end users and minimizing the reliance on conventional middlemen.
A Centralized digital market based on farmer needs can become an integrated system that facilitate:
e Direct links with consumers retailers, wholesalers, or even end-consumers enabling farmers to sell produce
at reasonable prices.
e Access to real-time price information on commodities, weather forecast, and market demand, enabling farmers to
make well-informed decisions.
e Increased transparency, by providing traceability and visibility into each transaction along the supply chain.
e Enhanced logistics coordination, minimizing transport delays and spoilage.
Digital age is not merely about making more profits it is about reviving the dignity and agency of farmers, enhancing food
distribution networks, and ushering more sustainable and effective agricultural systems.
C. Solution Approach: A Digital Marketplace
In keeping with this vision, the notion of creating a farmer-focused digital marketplace was developed. To turn the
concept into reality, a mobile-first approach was taken because of the common availability and familiarity with Android
smartphones in rural settings. As a proof of concept and implementation path, an Android app was created to be the
front-end interface for this broader digital solution.
The mobile application, as a tool, is not the solution itself-it is the facilitator of a larger objective that includes:
e Market access: Providing farmers wit visibility into and direct access to a larger market ecosystem.
e Economic Empowerment: Providing fair pricing and improved returns by eliminating unnecessary middle layers.
o Data-driven agriculture: Offering real-time insights for intelligent decision-making in planting, harvesting, and sales.
o Supply chain effectiveness: Improving logistics and minimizing wastage by enhanced coordination and digital
communication.
The site is constructed with an easy-to-use interface to be a convenient as possible for even non-digital literate users. In
the process, it supports inclusivity and scalability. With its ability to close the rural-urban gap in agricultural commerce
and support transparent exchange, this online marketplace hopes to revolutionize the way farming communities engage in
the economy as well as connect with consumers. The project is a move toward developing a more balanced, efficient, and
empowered future of agriculture.
II. PROBLEM STATEMENT

Agriculture, as a crucial source of economic and social stability in the developing nations, is a sector that continues to be
severely held back by conventional practices and inefficient infrastructure. The conventional agricultural value chain faces
various challenges that severely stifle farmers' financial success and agricultural trade efficiency. These problems are
interconnected and have an impact on the economic yield of farmers, as well as on their long-term viability and incentive
to stay in agriculture.

A. Dependence on Middlemen

1) Economic Exploitation

One of the main bottlenecks in today's agricultural supply chain is middlemen dominance in controlling the movement of
goods from producers to consumers. The intermediaries tend to manipulate prices and take advantage of farmers who do
not have access to buyers. Consequently, most of the final market price is taken in advance, resulting in smaller income
for the actual producers.

2) Insufficient Negotiation Power

Farmers usually have limited bargaining power. They either have to agree to the price by intermediaries, particularly in
cases where local mandis or wholesale markets are the sole avenues of sales. Such reliance leads to an unhealthy
imbalance of power and supports economic disparity.

B. Lack of Pricing Transparency

Among the serious problems faced by farmers in limited access to up-to-date and accurate information about prevailing
market prices. With opaque pricing systems, farmers cannot analyze the real worth of their crop, which causes them to
make decisions without having all the facts. The lack of information between rural producers and urban markets opens up
this gap to the disadvantage of rural producers.

C. Fragmented Supply Chains and Delays

The farm supply chain in plagued with inefficiencies in logistics and communication. The lack of coordinated systems
among farmers, transformers, and buyers results in unnecessary delays. This fragmentation can result in: Such isolated
operations not only cause money losses but also reduce confidence levels among the stakeholders in the supply chain.

o Missed sales opportunities.

¢ Higher transformation costs.

o Shorter shelf life of perishable products.

D. Post-Harvest Losses

Another worrying matter is the uncontrolled post-harvest loss due to postponement, weak infrastructure, and insufficient
planning. Most of the crop harvested, particularly fruits and vegetables, do not reach the market in good condition, Let
alone affecting the farmer's earnings, such losses have national implications for food security.
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E. Digital Divide and Lack of Real-Time Data

In the age of digitalization, timely information can have a direct bearing on decisions in agriculture. However, even the
majority of farmers, especially those who work in rural or distant areas, remain disconnected from sources of this
information. Such digital isolation prevents them from taking full advantage of optimal harvest timing, transportation, and
market targeting. Lack of success to data ultimately results in lower productivity and profitability.

TABLE I. Projected Impact Metrics After AgriReach Implementation
Metric Before AgriReach After AgriReach (Expected)
110,218 [114,305-1116,348
Average Farmer Income (monthly) (total household) (40-60% farming income boost)
Post-Harvest Loss (%) 20-25% 8-10%
Time to Market (days) 5-7 days 1-2 days
Farmer-Buyer Direct Connections Very rare Frequent & growing

I1l. SYSTEM OVERVIEW
The solution to the inefficiencies in the agricultural supply chain proposed here is a digital ecosystem that links all major
stakeholders-farmers, vendors, wholesales, and consumers-in a seamless manner. The system is intuitive, informative, and
inclusive, particularly for users with little digital literacy.
A. Information Access
At the core of AgriReach in the provision of timely and relevant information. Farmers tend to make decisions on out-of-
date or incomplete information, leading to lost opportunities or second-best results. By offering real-time information on:
e Current market prices in multiple regions.
e Weather forecasts to inform irritation and harvesting.
e Demand trend for a given crop.
The system enable farmers to make informed decisions, eliminating uncertainty and increasing productivity.
B. Marketplace Interaction
AgriReach is an immediate connection between producers and consumers, in effect cutting out intermediaries who often
provide minimal value but take huge margins. With an easy-to-use interface, farmers are able to:
o List their crops with quantity, price, and availability.
¢ Negotiate with consumers, retailers, or wholesalers directly.
¢ Organize deliveries or pickups in sync with local logistics providers.

Fertilizer & Seed Deal

* Nearby Suppliers

Local Supply Local Supply
Sale Fertilizer Sale Seeds
Provides Inputs Provides Inputs

\,‘rﬂo Deal New

Connects Farmers
Coordinates Aggregates Demand
"a

¢ Best Crop Deals

Fig. 1. Flow of the platform proposed.

This model of interaction not only streamlines transactions but also creates a more equitable pricing system.

IV. IMPLEMENTATION STRATEGY
Although the ultimate vision of AgriReach is to create a strong, data-driven, and digitally empowered agricultural
ecosystem, the first step emphasizes feasibility and scalability. Mobile technology is the most reasonable place to begin
because it is widely used, inexpensive, and available in rural areas. The implementation strategy integrates technology, use
experience, and forward-thinking planning to support both short-term usability and long-term flexibility.
A. Platform Choice
In rural India and mush of the developing world, Android smartphone predominate the phone market because of their
affordability and wide availability. This being acknowledged, The AgriReach app was developed natively for android on a
lightweight architecture which is connected with:
e Low resource usage, so that it is fast even on older or low-end hardware.
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o Low data usage, which is vital in those areas where internet access is restricted or expensive.

o Simplified navigation, Leveraging icon menus and native language support to reduce the digital barrier.

Interface development was done with actual farmers in feedback sessions to ensure that it meets their needs, behavior,

and digital trends.

B. Cloud Integration

To address the varied and fast-changing farm data, AgriReach relies on sturdy cloud infrastructure, This cloud-first design

manages:

e User Authentication: Role-based and secure access control for various users like farmers, buyers, and administrators.

¢ Real-time Data Storage: Real-time market price updates, product catalogs, and transaction histories.

e Sync and Backup: Ensures data inputted in one device is immediately synced across the system and backed up
frequently.

The cloud-based system enable horizontal scalability, i.e., the application can scale seamlessly with growing user load or

geographical reach.
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Table Il. Comparison OF TRADITIONAL VS. DIGITAL MARKETPLACE

Feature Traditional System AgriReach Digital Marketplace
Middlemen Involvement High Eliminated or greatly reduced
Price Transparency Low Real-time pricing data
Farmer Profit Margin Low 30-50% increase expected
Supply Chain Delay Frequent Reduced with instant notifications
Accessibility to Market Local & limited Broader (retailers, wholesalers)
Communication Channel Manual, slow App-based, instant

C. Notification System

Timing in everything in agriculture. Missing a price surge or weather warning can mean big differences in yield or profits.

To help avoid this, AgriReach has an intelligent alert system that delivers:

¢ Push Notifications: For unexpected price fluctuations, new market possibilities, and buyer leads.

o \Weather-related Alerts: Like rain prediction, high wind warnings, or best times to harvest, location-specific.

e Transaction Notifications: Order status, delivery notifications, and remainder payments to minimize uncertainty and
maximize communication. These notifications are customized according to individual user interests and locations,
providing high relevance.

CONCLUSION
AgriReach solves key inefficiencies in the agri-value chain through a mobile-first platform that equips farmers with instant
market insights, direct buyer access, and a clear trading system. By minimizing reliance on middlemen and allowing
quicker, data-led decisions, the platform not only increases income potential for farmers but also streamlines overall
supply chain efficiency. Its modular and scalable architecture enables future integration of emerging technologies such as
Al, 10T, and web platforms and is a strong platform for an inclusive agricultural digitally enabled ecosystem.

REFERENCES

1. AMittal, "Mobile-based Agricultural Services: A Brief Overview," ICT for Agriculture, vol. 3, no. 2, pp. 12-17, 2016.

2. Food and Agriculture Organization (FAO), “The State of Food and Agriculture,” Rome, Italy, 2021.

3. R.Sharma et al., “Improving Agricultural Value Chains through Technology,” Agricultural Economics Research
Review, vol. 33, pp. 21-34, 2019.

4. Joshi, Y., Totad, S.G., Geeta, R.B., Prasad Reddy, P.V.G.D. (2018). Mobile Agent-Based Frequent Pattern Mining for
Distributed Databases. In: Bhalla, S., Bhateja, V., Chandavale, A., Hiwale, A., Satapathy, S. (eds) Intelligent Computing
and Information and Communication. Advances in Intelligent Systems and Computing, vol 673. Springer, Singapore.
https://doi.org/10.1007/978-981-10-7245-1_9

5. S.Kumar, “ICT in Agriculture: Challenges and Opportunities,” International Journal of Innovative Research in
Science, Engineering and Technology, vol. 7, no. 5, pp. 4867-4872, 2020.

6. Ministry of Agriculture & Farmers Welfare, Govt. of India, “eNAM: National Agriculture Market,” 2023.

7. P.Mehta, “Leveraging Digital Tools for Farmer Empowerment,” Economic and Political Weekly, vol. 56, no. 10, pp.
46-50, 2021.

8. SR Bharamagoudar, RB Geeta, SG Totad (2013), Web service api for student information and course management
systems, International Journal of Advanced Research in Computer and Communication Engineering

9. S.Jain and A. Narayan, “Role of Mobile Phones in Agricultural Market Access,” World Bank Policy Research Paper,
No. 7989, 2017.

10. A.Tripathi and R. Agarwal, “Post-Harvest Losses and Market Linkages: A Systemic Review,” Indian Journal of
Agricultural Sciences, vol. 89, no. 2, pp. 234-240, 2019.

11. Google India & Bain Report, “Digital Agriculture in India: Emerging Trends,” 2022.

12. S.Narayanan, “Modernizing Indian Agriculture with Al and loT,” International Journal of Smart Farming, vol. 4, no. 1,
pp. 15-23, 2022.

13. A.Chaudhary, “Real-Time Weather Data Integration in Farm Advisory Systems,” IEEE Transactions on Geoscience
and Remote Sensing, vol. 60, pp. 1-9, 2022.

NIRAE: ©2014-25, AM Publications, India - All Rights Reserved https://doi.org/10.26562/ijirae Page- 204




. & VIRAE:: International Journal of Innovative Research in Advanced Engineering ISSN: 2349-2163

B R Volume 12, Issue 04, April 2025 https://www.ijirae.com/archives

14. Praveen M Dhulavvagol, SG Totad, “Performance enhancement of distributed system using HDFS federation and
sharding”, Procedia Computer Science, 2023, DOI: https://doi.org/10.1016/j.procs.2023.01.254

15. National Informatics Centre, “Kisan Suvidha App — A One-Stop Platform,” Govt. of India, 2023.

16. A.Bhattacharya et al., “Mobile Technology Adoption among Rural Farmers,” Asian Journal of Agriculture and
Development, vol. 18, no. 2, pp. 55-71, 2021.

17. MSingh and K. Patel, “Cloud Computing in Agriculture: Scope and Challenges,” Journal of Cloud Computing
Advances, vol. 5, no. 1, pp. 89-95, 2020.

18. S.Roy and D. Bose, “AgriTech Startups in India: Bridging the Rural Gap,” Harvard Business Review India, Dec. 2021.

19. C.AMohlakoana, “Mobile Marketplaces for Smallholder Farmers in Africa,” Journal of Rural Development and
Innovation, vol. 6, no. 3, pp. 76-85, 2020.

20. Nivedita K, Shashikumar Totad, Geeta R. Bharamagoudar, “Transfer Learning Approaches for Emergency Event
Detection Through Crowd Sourced Social Media Imagery” Journal of International crisis and risk communication
research, ISSN:2576-0017, 2024,VOL7,No 12, pp 1027-1035

21. NASSCOM, “Unlocking AgriTech: Towards a Smarter Agriculture,” 2023.

22. Praveen M Dhulavvagol , Prasad M R , Niranjan C Kundur , Jagadisha N , S G Totad, “Scalable Blockchain
Architecture: Leveraging Hybrid Shard Generation and Data Partitioning”, Intl. International Journal of Advanced
Computer Science and Applications. Vol.14, No-8, pp355-363, 2023, DOl
https://doi.org/10.14569/IJACSA.2023.0140839

23. P.Deshmukh, “loT Integration for Smart Farming,” International Conference on Internet of Things and Applications
(I0TA), 2022.

24. Preeti ligalur, Geeta R. B, Shashikumar G. Totad, “Optimized Resource Utilization in Cloud Computing”,
International Journal of Computer Science, Vol-5lssue 4, Jul-Aug 2017. pp. 123-125, ISSN: 2347-8578 |,
http://www.ijcstjournal.org/volume-5/issue-4/1JCST-V514P20.pdf

25. “Zealous Leadership Paradigms”, International Journal of Globalisation and small business, Vol.7, Issue 1, 2015,
Inderscience, Elsevier Scopus Indexed, pp 92-106 ISSN: 1479-3067. https://d0i:/10.1504/1)GSB.2015.069033

26. International Food Policy Research Institute (IFPRI), “Digital Disruption in Agriculture,” 2021.

27. M.Kaur and R. Jindal, “Impact of Mobile Marketplaces on Farmer Income: A Case Study from Punjab,” Agricultural

Finance Review, vol. 82, no. 4, pp. 743-760, 2022,

NIRAE: ©2014-25, AM Publications, India - All Rights Reserved https://doi.org/10.26562/ijirae Page- 205




