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1. Introduction

The issue facing many farming economies is that
farmers do not have reasonable access to the
market, thier produce is not fairly priced, and they
remain unproductive because of excessive control
by third parties. Primary agriculture supply chains

are characterized by a

intermediaries, which leads to farmers making less
profit than is reasonable, while consumers pay
much more. Furthermore, farmers do not have
access to buyers, which poses a challenge for
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Abstract

This paper addresses inefficiencies in agricultural trade resulting from
intermediaries together with restricted direct market participation by farmers
and volatile market prices. This paper proposes "A Blockchain and Al-
Powered Digital Marketplace for Optimizing Agricultural Trade Efficiency
and Farmer Empowerment” a mobile application that applies both
Blockchain technology and artificial intelligence to directly link farmers with
buyers while securing fair prices and full market access. Farmers can
register, list, and manage their products, and buyers can find products by
proximity to receive the supply. The application provides dynamic pricing
based on demand and seasonality, multilingual accessibility through NLP,
and blockchain for secure transactions. Moreover, farmers get real-time
order notifications which help them arrange for delivery through self-pickup,
courier, or postal service. The proposed system incorporates linear
regression and random forest regression algorithms for pricing optimization,
matrix factorization and SVD for recommendation systems, and supervised
learning and anomaly detection for fraud detection contribute to a more
productive, efficient and profitable agricultural ecosystem.

selling their products. Uncertainty of demand,
product expiration, and ineffective logistics
aggravate the situation. Therefore, this paper
proposes addresses these issues by presenting “A
Blockchain and Al-Powered Digital Marketplace
for Optimizing Agricultural Trade Efficiency and
Farmer Empowerment.” It is a mobile application
that aims to aid farmers with a direct to consumer
agro marketplace. There are no middlemen, prices
are fair, transactions are secured, and dynamic

large number of
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payments are made in connection with selling and
buying products in real time. [1-5]

1.1. How The App Works
This system allows farmers to register with their
details like location and products to be sold. Buyers
can also register where they can seek out the
products that are available and put on the market.
Those looking for products will be shown those that
are closest first. Once a buyer makes an order, the
farmer gets a notification so that he can get ready to
deliver the product. The farmer is limited to self-
pickup, courier, postal service, and other logistics.

1.2.Key Features of the Platform

1.2.1. User Login, Product Listing and

Editing
Farmers login with site specific details and can
register in case they are not registered. They are
able to add new products, and edit existing ones by
updating or deleting their listings.

1.2.2. User Registration and Agricultural

Product Search
Buyers sign up in the system before searching for
agricultural goods. The system now has the ability
to show results based on distance, which means that
the closest products will be shown first.

1.2.3. Order Placement and Notifications
After an order is made, the farmer is able to receive
a notification in real time in order to construct and
prepare it for shipment. There are also several other
ways of delivering the order such as picking it up
by the buyer, delivering it via a courier, or shipping
it using post.

1.2.4. App Multilingual Support
Users from different regions can now interact with
the app with the help of Natural Language
Processing (NLP) which aids in providing the app
in multiple languages.

1.2.5. Machine Learning Dynamic Pricing
Pricing features are being set with the use of
Machine Learning (ML) that is specific to the
market at the moment. As an example, flower prices
around festivals are at their highest, while rice's
value rises as it ages, and vegetables, since they are
highly perishable, depreciate throughout time due
to limited shelf life.

1.2.6. Customized User

Through Blockchain
There are no fraud and form of transparent, honest
financial transactions. The blockchain technology
allows buyers and farmers to create digital

Experience
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payments for simpler and quicker services without
risks and delay.
1.2.7. Farmer Collaboration &
Continuous Supply Chain
Farmers are able to collaborate with others to avail
stock even when they may run out of it. This
improves supply chain efficiency and sustainability.
1.2.8. Product Grading & Market Insights
There is a grading system that classifies products
within a set of defined criteria, including freshness
and demand, so that buyers are educated. Al-based
market insights and recommendations help farmers
boost their sales too.
1.2.9. Feedback & Rating System
The rating and review system allows buyers to
provide feedback, thus supporting quality control as
well as trust of the platform.
2. Impact of The Smart Market Place
In as much as the integration of Al, blockchain, and
NLP helps improve the quality of trades in this
smart marketplace, it also guarantees:
e Higher income for farmers due to the
elimination of intermediaries.
e Enhanced marketing capabilities where
buyers can deal with farmers directly.
e Protection against market manipulation and
pricing imbalance.
e Secure and timely delivery of payment
while reducing cases of fraud.
e Easing wasteful practices whilst improving
logistics for agriculture.
Now farmers have fair and easy access to the market
with set real-time competitive pricing. This
platform has altered the way agricultural trade was
dealt with, making it efficient and far more
successful.
3. Method
This implementation of Smart Marketplace for
Farmers and Consumers is divided into various
phases where different technologies have been
implemented for a better and secure platform using
Blockchain, machine learning and NLP. This
methodology involves system design, data
processing, algorithm implementation and
deployment. This section covers:
e System Architecture
e The Model:  User
Authentication
e Product Listing & Management

Registration &
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Artificial intelligence power search &
product recommendation

Dynamic Pricing Algorithm

Design an order placement & notification
system

Transactions Secure through Blockchain
System [6-10]

Multilingual Support with NLP
Feedback & Quality Assurance
Partnership with Farmers +
Management

Deployment & Continuous Improvement

Inventory

3.1. App Features

3.1.1. System Architecture

The mobile application is based on the following
three-tier architecture:

International Research Journal on Advanced Science Hub (IRJASH)

Frontend (Presentation Layer): Built in

React Native for universal mobile

application.

Application Layer (Backend): node. js and

Express. js, api requests, authentication,

data handling.

Data Layer (MongoDB & Blockchain):

MongoDB serves to store user information,

product details, and order history.

Blockchain  guarantees that payment

processing is both secure and transparent.

3.1.2. The Model: User Registration &
Authentication

User and farmers are required to register

with their mobile number and OTP-based

authentication.

After successful registration, Farmers

provide personal details, location, and

business information.

JWT (JSON Web Token) or Firebase

Authentication for Authentication Related.

3.1.3. Product Listing & Management

Farmers can also add, update, edit, and

delete their products.

Product details are name, price, stock

availability, location.

All data is stored in MongoDB, and product

listings are dynamically updated.

3.1.4. Artificial Intelligence Power &
Product Recommendation

Search by Users for Products and ML rank

the results based on location proximity

(nearest farmers first)

3.1.10. Partnership

3.1.11. Deployment &
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The app offers farmers nearby who repay
for the unavailable product.

3.1.5. Dynamic Pricing Algorithm
Prices vary according to demand, time of
year and whether the product is perishable.
Price adjustments are based on machine
learning to keep up with the fair pricing.
Examples:

e Flowers
festivals.

e Leafy greens are $3 less expensive as
the day goes on.

3.1.6. Design an Order Placement &

Notification System
Farmers get instant notifications, and users
place orders.
Sends notifications: SMS, push API
Orders are packed for delivery or pickup by
farmers.

3.1.7. Transactions Secure
Blockchain System
Blockchain: Smart contracts for secure

transaction.

Eschew payment with digital wallets, UPI
or cryptocurrency.

Guarantees transparent and fraud-proof
monetary interoperability.

3.1.8. Multilingual Support with NLP
Regional Language support via Natural
Language Processing (NLP) to navigate the
app in the user’s regional language.
Low-literacy farmers are guided through the
platform via voice commands and Al-driven
translations.

3.1.9. Feedback & Quality Assurance
Users evaluate and review products to
follow quality control.

Detect fake reviews through Al-based
sentiment analysis.

become  costly during

through

with Farmers +
Inventory Management

When a farmer's stock runs dry, the app

auto-suggests other suppliers.

Big orders can be efficiently fulfilled by

collaborating with local farmers.

Continuous
Improvement

The app is hosted on google play store &

apple store.

131



A Blockchain and Al-Powered Digital Marketplace for Optimizing Agricultural

e User experience and security are improved
through analysis of real-time feedback.
3.2.Flowchart Explanation

Figure 1 — Smart agricultural marketplace app
workflow It describes how farmers, as well as
buyers, interact with the system — from
registering to listing products, processing orders,
and managing payments through a Blockchain-
based means. Here is a description of the process of
the flowchart step by step. [11-15]

e User opens the app and chooses from new
user or existing user.

e Farmers enter the location and detail of their
business and if new user completes the
registration.

e Buyers look for products, and the results are
sorted by proximity.

e The farmer gets a notification when the
user places a special order.

e The farmer either accepts or declines the
order.

e Once accepted the farmer prepares the
order and chooses a mode of delivery.

e Your data is used until October 2023, and
your payments are confirmed using
Blockchain technology, being 100% secure
on this system.

e Once the payment is successfully
completed, the order is confirmed, and
feedback is left by the buyer.

e Al adjusts recommendations for future
purchases.

3.2.1. User Access & Registration

e User Opens App The farmer or buyer logs
in their app as shown in Figure 2.

e Registration If New — The user registers
themselves by providing details such as
name, location, and user type
(Farmer/Buyer) — Checks Registration
Status.

e Login — Once registered, user can log into
platform.

3.2.2. User Dashboard
Farmers' Options
List & Manage Products Farmers may add,
edit, or update the product listing.

e Update Inventory — Farmers update the
stock available.

e Wait for Orders — It is informed through
the system when an order is placed.
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e Buyers' Options

e Products Search — Searches for products
needed by buyers.

e Sort Location — Products are arranged from
nearest to farthest for quick delivery.

e View / Add to Cart Buyers choose what
they want to buy. Figure 1 shows User
Access and Registration, Figure 2 shows
User Dashboard.

T

| Open App |

User Registered?

| Logm |

| Reg|5tertEnterDeta|I5} |

2

- \
| Werify Details |

| create Account .-|

| Login .-|
e ™
| Redirect to Dashboard |

®

Figure 1 User Access and Registration

|r Show Dashboard ‘|

FarmerBu er
| List and Manage Products _| | Search for Products |
| Update Inventory | | sort by Location |
| wait for Orders | | wiew & Add to Cart |

Figure 2 User Dashboard

3.2.3. Order Processing
e Order Placement — At the time of a buyer
placing an order farmer gets notified.
e Farmer Accepts or Rejects
Farmer prepares order if accepted.

International Research Journal on Advanced Science Hub (IRJASH) 132



Dr. Arthy Rajakumar et al

e If rejected, the app offers alternatives from
nearby farmers. Figure 3 shows Order

Processing

| Buyer Places Order |
|/-#-\u
| Motify Farmer |

Yes Farmer Accepts? No

ra Y - Y
| Prepare Order | | Suggest Alternative Farmer
p A pN J

. -

A

Figure 3 Order Processing

3.2.4. Delivery & Transaction Handling

e Seclect Delivery mode — Farmer choose
either Self/Post/Courier delivery.

e Secure Payment via Blockchain
In case a payment is needed, the billing is
safely done with the assistance of the
blockchain.

e If Order confirmed successful.
If not successful, order is cancelled and
buyer is informed. Figure 4 shows Deliver
and Transaction Handling

!

e ™y
| Farmer Accepts Order |

2

| choose Delivery Mode |

Yes Payment Required? Mo

s ™
| Process Payment (Blockchain) |

Yes Payment Success? Na

|/- -\u
| Cancel Order |
\ /

| Proceed Without Payment |

|; Confirm Order |

. -“
rg-\

Figure 4 Deliver and Transaction Handling
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3.2.5. Order Tracking & Feedback

Order Status Notifications — Real-time updates

for the buyer. [16-19]

e Track Delivery — Theuser can check the status

of the order.

Product Delivered?

If Yes, app ask for the feedback from buyer.

e When feedback is pluged it is captured and
analyzed and adds to farmer ratings. Figure 5
shows Order Tracking and Feedback

?

|r Send Order Status Updates |

v

r '\
| Allow Buyer to Track Order |

Yes Order Delivered? No

ra Y I it
| Request Feedback | | Continue Tracking |
I/__+__\.
| Store Feedback |

-

Figure 5 Order Tracking and Feedback

3.2.6. Al-Powered
Updates

e Al-Driven Recommendations — The
buying trends are analyzed through machine
learning to suggest products to the user.

e Transaction Logging The system logs and
saves each and every order which can help
recommend better items in the future.
Figure 6 shows Al-Powered Insights and
System Updates Figure 7 Overall Workflow

’

Analyze Market Trends (Machine Learning)

v

Adjust Prices Dynamically

v

Recommend Products to Buyers

v

Log Transactions for Future Insights

®

Figure 6 Al-Powered Insights and System
Updates

Insights & System
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[ User opens app ‘|

Yes User Registered? Ma

P ™
| Login |

/ Y
| Register (Enter Details) |
b ~

N

i Y
| Sawve te Database |

——

i ™
| User Dashboard |

e

Yes

User Type: Farmer? Buyer

- - = -
[/ List & Manage Products \] | Search for Products ]

I

| Update Inventory |

| Sort by Location ]
- -
| Wait for Orders ‘]

. )

| Wiew & Add toCar‘t‘]

. )

-

-
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2

Order Placed?

|r Notify Farmer ]
e i

L Prepare Order \|
=

‘

Farmer Accepts?

Yes

[ Notify Buyer (Order Rejected) |
" .

i Y

p -,
| Select Delivery (SelffPost/Courier) ]
. v,

S

|r Update Order Status ‘|
. iy

—

s 1
[ Suggest Alternatives |
e .

Payment Required?

e ™
| Secure Payment (Blockchain) |

Yes Payment Success? L Y

( Confirm Order

| Cancel Order

§<_

g \
[ MNotify Buyer About Status/l

o

|r Track Order ‘|
e A

L Request Feedback |

Track Delivery J

Yes

e ~
| Update Ratings |

Y

[ Analyze Reviews |

=

¥

( Update Al-Based Recommendations |

VA

~
( Log Transaction |

\ ,

Figure 7 Overall Workflow
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4. Results and Discussions
4.1. Results
The proposed mobile application A Block chain
and Al-Powered Digital Marketplace for
Optimizing Agricultural Trade Efficiency and
Farmer Empowerment to connect farmers and
consumers without any intermediaries and promote
better market access. Real-world agricultural
scenarios were used to test the app, yielding the
following key results:
4.1.1. Increased
Farmers
Products of farmers were successfully listed and
updated. The location-based sorting enabled
consumers to go to nearest farmers, saving cyber
some time for delivery. Farmers had direct access
to buyers, securing better profits. Figure 8 Home
Page, Figure 9 Registration and Add Product,
Figure 10 Modify Product Details, Figure 11 View
Order, Figure 12 Home Page, Figure 13 Add to
Cart, Figure 14 View Product and Add Cart

Market Access for

Fgrmer Sidg_

m Username
f u
@ Password
[ cusomer K | A

K,
=

AgriSphere \‘
W TH
& _9.

Flgqre 8 Home Page

£t
I

Usemame
Password Product Name
Confirm Password Add Products
s | ] L .
Phone Number e ,,t'f 5 ]
S ... - |
Address - - -
| View Orders
Farm Type 3 > j-
&% Reglster ' &% | ' &%

Flgure 9 Registration and Add Product

Vet
g Product Edited Successfully
Produ: [ ok ]
T R TP
Name : Tomato / Tarmar Name : Tomato / Tarmar
Product Added b: Price :Rs.60 PerKg -b: Price :Rs.60 PerKg -b:
! EECE
Sucessfully 1.‘ 3 -
g =B BB
Name : Potato Name : Potato
Price :Rs.50 Per kg Price :Rs.50 Per kg
‘ m Dnlata | m Dnlata |

Flgu re 10 Modify Product Details
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Product Deleted Successfully g_;‘

AL o Orders

ot

Nnmrimam/nrmn Order : #101

Piice.: Bl pac kg ": Customer : Riya Order Placed ‘,1
Dejets items Toma

maw“ M

ot W ot

Figure 11 View Order

C__ustomer side

K] K]
u
@ “ ‘: Password L-.‘
- - |

¥ oW TE

Figure 12 Home Page

Search Products... Rice
Username
Password
Confirm Password < g5 ) 5 o
'“ ﬁ Vb- l;lll.lNlml + Ram (10 Km) -L‘
::: :::: ;“." m m‘." Product Name :Rice a
Email = = Price Rs. 70 per Kg =
Address ! m ﬁ Add To Cart
Register |
i Y @ & _ 9.\
~Figure 13 Add to Cart
Product Added to Gart g i J i
[ ok | Farmer John Products :
Nearby Farmers List: o s Va

Farmer John (5 Km) 2 g
Name : Tomato / Tarmar

Price :Rs.60 Per Kg

Product Name :

Farmer Sita (6 Km
-
Add To Cant Vew "“"m Name : Potato
Price :Rs.50 Per

Flgure 14 Vlew Product and Add Cart

&

X2

Farmer Name : Ram (10 Km)

e
( .

ﬁs

Farmer John Order Confirmation
Tomatox1 = Rs.6 Aaaress i ThanK You 11!
tato x2 = | Expected Delivery : Within 30 ": Your Order has “‘:
::tnl ’ = ';:129" Amount Payable : Rs.160 Q:‘ Been Placed k“f
mc.“ Payment Mode HE n—-‘ ;
& ' Plarder‘ “ _©.
Figure 15 Confirm Order
4.1.2. Dynamic Pricing  Mechanism
Based on Al
To optimize real time pricing, demand

forecasting and revenue maximization, the
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proposed model integrates Supervervised,
Unsupervised, Reinforcement Learning and Deep
Learning techniques. The combination of Linear
Regression, Decision Trees, SVM, K-Means, Q-
Learning and Deep Learning models develop
adaptive  pricing  strategies. Figure 16
Performance Analysis, The low error rates and
high R2 score confirm strong predictive
performance. Safe and transparent farmer-to-
consumer transactions are supported by
blockchain  deployment, these get rid of
middlemen. Using Ethereum smart contracts to
facilitate direct, trustless payments.

Value

MAE | RMS | R?
E Score
(= Value| 0.633 | 15302 | 0.9924

Figure 16 Performance Analysis

4.1.3. Efficient Order &
Management

Utilizing predictive analytics (Random Forest,
ARIMA\) for demand forecasting and optimization
algorithms (Linear Programming, Genetic
Algorithms), the model ensures improved
efficiency in inventory management, routing and
logistics phases of production. Figure 17 shows
Performance Analysis for Supply Chain.

Delivery

SUPPLY CHAIN

M Accuracy

B Macro avg

Weighted avg

Figure 17 Performance Analysis for Supply
Chain
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4.1.4. Fraud Prevention Security

Block chain records could not be falsified. Farmers

adopted it because the transaction mechanism was

secure, and buyers adopted it because they could

trust farmers. Figure 18 shows Fraud Prevention

Security

FRAUD DETECTION

F1-Score ]
| )
Recall [ - 3
.. . J
Precision J
Z
0.85 0.9 0.95 1

Figure 18 Fraud Prevention Security

Metric-Value

Value

Figure 19 Metric Value
4.1.5. Farmer-Friendly & Inclusive
Experience
Multilingual NLP support enabled seamless
interactions between farmers of different regions.
Voice-based commands made the system simple to
navigate even for low-literacy users.
4.2. Discussion
The creation and implementation of the smart
marketplace app exposed a number of important
insights and challenges:
4.2.1. Removing Intermediaries &
Increasing Farmer Autonomy
The application allowed farmers to determine prices
themselves, as opposed to being controlled by
intermediaries. It facilitated direct communication
between farmers and buyers, promoting trust. The
grading ensured equitable pricing and precluded
price exploitation.
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4.2.2. Al Role in Market Optimization

e Perfect Fl-score and Accuracy: A high
accuracy suggests that the model is a perfect fit,
possibly as a result of good training data or well-
tuned algorithms.

e Optimization Benefits: Improved Logistics:
Less lead time in transit if optimized
transportation routes are followed.

4.2.3. Forecasting Demand: Inventory
Planning with ARIMA and
Prophet
Linear Programming makes it possible to do the
following Reduce Costs: It helps you avoid putting
too much stock anywhere and at any point, as well
as with transport costs.
4.2.4. Block chain for Financial Security
& Transparency:

e Competitive Pricing: Making Real-Time
Price Adjustments. One to one pricing
through  market  segmentation.  Price
sensitivity and demand go hand in hand with
revenue optimization. Great generalization
across industries with scalable Al models

e Block chain Payments: Lowers costs,
secures and offers irreversible records of
transactions.

e Market Efficiency: Tokens allow for
dynamic pricing and automatic transactions
via smart contracts.

e Scalability: Wallet-based verification makes
alternative farmer recommendations more
efficient.

4.2.5. Overcoming Digital & Language
Barriers:

Most farmers were not familiar with mobile apps.

Voice commands and multilingual support

immensely enhanced usability. Training programs

could be necessary to further enhance adoption
levels.
4.2.6. Future Challenges &
Improvements

Rural internet connectivity is still a constraint;
offline capabilities need to be enhanced. Logistics
and delivery tracking can be further streamlined
with GPS-based systems. Increasing features such
as  farmer-to-farmer ~ communication  and
community support will increase collaboration.

Conclusion

The findings confirm that the suggested mobile

application is effective in empowering farmers,

2025, Vol. 07, Issue 03 March

broadening their market coverage, providing them
with fair prices, and making secure transactions.
The Al and blockchain technologies greatly
improve market efficiency and avoid financial
fraud. Nevertheless, enhancing internet access,
training users, and delivery infrastructure will
further enhance the system.
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