© 2025 IJRTI | Volume 10, Issue 11 November 2025 | ISSN: 2456-3315

Dairy Aasan

Vedant Malve, Ritesh Thonge, Vidya Mashere, Tushar Shinde, Prof. Uday Mande MIT Art, Design and
Technology University, Pune, India.

vedantwillbe@gmail.com, riteshthonge2882@gmail.com,vidyamashere2006@gmail.com,
tusharshinde4521@gmail.com, uday.mande@mituniversity.edu.in

|. Introduction

Abstract --- The dairy industry, a vital component of rural
economies, faces numerous operational challenges. These include
the reliance on manual record-keeping, leading to errors and
inefficiencies, inconsistent milk pricing that fails to account for
quality variations, and frequent disputes over payments and cow
feed allocations. Such issues strain relationships between farmers
and dairy owners, hindering trust and productivity.

This project presents the Dairy Transaction Management System,
a comprehensive digital platform designed to transform how dairy
operations are managed. The platform automates key processes
such as tracking milk deliveries, standardizing milk prices based
on fat content, managing payments, and allocating cow feed. By
integrating real-time updates and transparent record-keeping, the
system fosters trust and reduces operational friction.

Built with scalability in mind, the platform leverages modern
technologies to address the unique challenges of rural
stakeholders. Its intuitive interface ensures accessibility for users
with varying levels of technical expertise, making it a practical
solution for improving efficiency in dairy supply chains. Beyond
its immediate impact, the system also lays the groundwork for
future expansion into managing other commodities,
demonstrating its potential to revolutionize rural commerce.
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he Indian dairy industry plays a crucial role in the economy,
with millions of small-scale farmers relying on dairy farming
as their primary livelihood. Despite its significance, the
industry faces challenges in transaction management
between milk
producers (farmers) and dairies. These challenges include manual
record-keeping, disputes over milk quality and pricing, inconsistent
payment schedules, and complications arising from advances and cow
feed provisions.

To address these issues, we propose the development of a Dairy
Transaction Management System. This digital platform will automate
the tracking of milk deliveries, payments, and cow feed allocations.
By offering real-time updates and standardized pricing based on milk
fat percentage, the system ensures transparency, efficiency, and trust
between stakeholders. The application will be user-friendly, designed
for accessibility in rural areas, and scalable to include additional
commodities in the future.

Do you think there's room for technology in local dairy industry?
52 responses
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A EXISTIG WORK

Currently, the dairy industry relies heavily on manual record-keeping
or generic financial tools that lack customization for dairy-specific
needs. While some large cooperatives and organizations have
introduced digital systems, these are often expensive, difficult to use,
or limited in scope. Key limitations in existing solutions include:
1. Limited Integration: Separate tools for pricing,
transactions, and cow feed allocation create inefficiencies.
2. Lack of Real-Time Features: Manual delays in updating
records lead to disputes and financial mismatches.
3. Accessibility Issues: Existing solutions often require
advanced technical knowledge or internet connectivity,
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which are not always available in rural areas.
Our system aims to overcome these challenges by providing an
affordable, integrated, and intuitive solution tailored for the dairy
industry.

The closest tool to our software service is KhataBook app.

What it does

this app is able to keep track of customers.
Is able to generate transactions.

Is able to take transaction history online.

What it can’t do

Is not able to deal with commaodities.

Is not specifically designed for dairy industry.

Is not able to handle the complex landscape of transactions when it
comes to advance payments, commodity to commodity transactions.

B. MOTIVATION

The motivation for this project stems from the observed inefficiencies
and disputes in dairy operations. Farmers often face delayed
payments, unverified pricing, and opaque records, while dairy owners
struggle to manage multiple farmers and track advances or loans. A
reliable, scalable digital solution can:

e Enhance the livelihood of farmers by ensuring timely
payments and accurate records.

e  Eliminating any disputes.

e  Simplify operations for dairy owners by automating
transaction management.

e Making the unorganized local markets digital.

e Build trust between stakeholders through real-time
transparency and data access.

Our system is designed to bridge the gap between traditional
practices and modern digital solutions, empowering both farmers and
dairy owners.

Do you think farmers should get a unified pricing according to right parameters for milk?
52 responses
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C.  OBJECTIVES

The objectives of the project are as follows:

1. Digitalization: Replace manual record-keeping
with a secure, automated digital platform.

2. Standardization: Automate milk pricing based on
fat content and predefined rates.

3. Transparency: Provide real-time updates on
transactions, payments, and advances to both
parties.

4. Scalability: Design the system to accommodate
future enhancements, such as integration with
external marketplaces or additional commodities.

5. Accessibility: Create an easy-to-use interface that
caters to rural farmers with limited technological
experience.

D. SCOPE

The scope of this project includes:
1. Immediate Application: Targeting small and
medium-scale dairy owners and farmers in rural
India, focusing on transaction management and
pricing.

2. Regional Scalability: Expanding the platform to
other regions and states with similar dairy
practices.

3. Future Commodities: Extending the system to
manage other agricultural commodities.

4. Advanced Features: Integration of analytics,

demand forecasting, and multilingual support to

further enhance usability.

B. Multipart Figures

These are figures compiled of more than one sub-
figure presented side-by-side or stacked. Ifa multipart
figure is made up of multiple figure types (one part is
line art, and another is grayscale or color), the figure
should meet the stricter guidelines.

E. SUMMARY

This chapter introduced the proposed Dairy Transaction
Management System, addressing the key challenges in the
dairy industry and the solution's potential to streamline
operations. The following chapters will delve into the
technical

concepts, methodologies, and implementation

strategies.
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Il. Literature Survey

A. Overview

India’s Dairy Sector: Current Scenario and Future Prospects
Over the last fifty years, India has witnessed impressive progress in its
food production capacity, with dairy playing a central role. Milk
production alone has increased nearly tenfold, making a critical
contribution to the nation's food security, especially as the population
is expected to touch 1.65 billion in the coming decades [1].

Despite such achievements, several structural challenges remain.
These include increasing urban migration, rising consumption
demands, and a diminishing agricultural workforce. As per estimates
from the Indian Dairy Association [2], the current value of the dairy
industry stands at around %14 lakh crore. Of this, 3.5 lakh crore comes
from the organized sector, which is projected to grow to 10 lakh crore
by 2030. The total industry value could touch Z30 lakh crore within
the same timeframe. Additionally, by 2048, national milk production
is expected to reach approximately 628 million metric tons, which
will require new investments totaling X1.6 lakh crore in areas such as
processing infrastructure, cold chains, and animal health management.

B. Key Challenges and Global Insights

The Australian dairy industry highlights lessons for India, as it
grapples with declining production due to rising costs, stagnant
productivity, and evolving consumer preferences. India must:
e Focuson Efficiency: Adopt cost-effective farming practices
and technologies.
e  Boost R&D: Improve feed, breeding, and milk yield through
innovation.
e Adaptto Consumer Trends: Develop fresh, health-focused
dairy products.
e Enhance Collaboration: Foster government-industry
partnerships for market expansion and resilience.

C. Global Context and Opportunities

Asia dominates global milk production with a 42% share, while
Europe and Oceania face declining outputs. For India to capitalize on
its surplus production, enhancing export capabilities, improving
quality, and reducing costs will be crucial. Strategic investments and
advancements can make India a leader in dairy exports and sustain
domestic growth.

The McKinsey report on Digital India:

Technology to Transform a Connected Nation emphasizes the
transformative potential of digital technology in India. It highlights key
enablers, including widespread internet penetration, affordable mobile
data, and initiatives like Aadhaar and GST, which are fostering digital
adoption across sectors. For agriculture and allied industries like dairy,
the report underscores how digital tools can streamline supply chains,
enhance efficiency, and unlock value worth billions by 2025.
However, challenges like uneven adoption and workforce reskilling
remain critical.

D. DATASETS

The success of the Dairy Transaction Management System relies on
accurate and well-structured datasets that capture key elements of
dairy operations. The primary datasets include:

1. Milk Delivery Records:
o Attributes: Farmer 1D, Date, Quantity of Milk (in
liters), Fat Percentage, and Price.
o  Purpose: Tracks milk supplied by each farmer,
forming the basis for payment calculations.
2. Cow Feed Allocation:
o Attributes: Farmer ID, Allocation Date, Quantity
Allocated, and Cost.
o  Purpose: Maintains a log of cow feed distributions
and their financial impact.
3. Transaction Logs:
o Attributes: Transaction ID, Farmer ID, Date,

Amount, Payment Type (Cash/Advance/Cow
Feed), and Status.
o Purpose: Provides a record of all financial

interactions for transparency and reconciliation.
4.  Pricing Information:
o Attributes: Milk Fat Percentage, Per-Liter Price,
Cow Feed Price.
o  Purpose: Automates price calculations and ensures
uniformity across transactions.
5. Advance and Loan Records:
o Attributes: Farmer ID, Advance
Repayment Date, and Balance Due.
o  Purpose: Tracks outstanding loans and repayments
for better financial management.

Amount,

E. Methods

o |nput: Fat percentage, market price per liter.

o  Process: Calculates the price per liter based on fat
content using predefined formulae.

o Output: Fair and standardized milk pricing for
payments.

Transaction Management Model:

Functionality:

Logs deliveries, payments, and cow feed allocations.
Tracks advances and generates real-time financial
summaries.

Benefit: Reduces manual errors and ensures all transactions
are recorded systematically.

2. Real-Time Notifications:
o Mechanism: Uses push notifications or SMS to
inform farmers and dairy owners about:
Payments made or received.
Cow feed allocation updates.
Changes in milk pricing.
Purpose: Enhances trust and keeps all stakeholders
informed.

O O O O
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3. Data Security and Backup:

o  Implementation: Uses  encrypted
storage and periodic backups to protect
sensitive financial and transactional

data.
What user says: What user think:
1. I need a more efficient way to 1.Am | receiving fair compensation for
manage my records. ‘ my milk?
2.. It's hard to keep track of everything 2 Whatif there's a mistake in the
on_ popek calculations?

3 Disputes over payments are stressful.”

3.There must be a better way to
anage this process."
User
What user does: Uhat user fills:
1.Tracks daily milk production and sales: 1.Frustrated by manual record-

keeping.
2 Manages cow 'ee?‘ purchases, 2.Worried about potential calculation
3. Records fransactions and payments

i errors.
manually. 3. Anxious about disputes over

payments.

F. Empathy Map

This Empathy map helps us understand our target customers.
What pain points they have.

How are they dealing with those problems right now.

How would they like it to be delt with.

PopbE

G. Impact Assessment for what our software can do
after surveying the current available literature.

e Social Impact:
The platform improves the livelihoods of rural farmers by ensuring fair
compensation, reducing payment delays, and fostering trust in
financial transactions. By empowering farmers with transparent
records, it strengthens their bargaining position and reduces
dependency on intermediaries.

e  Economic Impact:
For dairy owners, the system streamlines operations, reducing
administrative costs and errors. This efficiency translates into better
profitability. As the platform scales, it can contribute to the overall
economic growth of rural communities by supporting more efficient
dairy and agricultural practices.

I1l. Proposed System

A. The software design approach adopted for this project is Object-
Oriented Design (OOD). This methodology emphasizes breaking
down the system into manageable components (objects), each with
defined attributes and behaviours.

Key Elements:

Modular Design:
The system is divided into core modules, such as:

Class diagram: uer

-user 1D : string
-user Name : string
~password :strng

|

+signup))
+signinf)
+ogout(}

i

Dairy Owner
farmer

~owner D sting
-name :tring
<ontactnfo: sring
-milk pice: It
~<owfeed price it
fat percentage : int
-provided oan: doutie

farmer d: sring
-name : string
<ontactinfo: sting
Tota milkprovided it

sview prices)
wiew cash flow()
+make payment(zmount : double)

+view cash flow()

‘commordities transaction

-transacton d: sring
-milk provided d: tring
<ow feed received id - sting
dte  date

-amount : double

-status - string

Ik price - int, milk povided: nt) : double
billcow feed received :int , cow feed price - int ): double
(milk bl double, cow feed bill: ouble , oan : double}:double

)

e Milk Pricing Module: Handles calculations based on fat
content.

e Transaction Management Module: Tracks deliveries,
payments, and cow feed allocations.

e Notification Module: Sends real-time updates to
stakeholders.

B. Class-Based Structure:

o Classes such as User, Farmer, DairyOwner, and

Transaction encapsulate attributes and methods.
Design Principles:

o  Encapsulation: Ensures that data within a module
is secure and only accessible via defined
interfaces.

o Abstraction: Simplifies complex processes like
pricing and notifications for end users.

o Reusability: Promotes reuse of components like
the notification service across multiple modules.

Diagrams Used:

o Class Diagram: Visualizes relationships between
system components.

o Sequence Diagram: Illustrates interaction flows
(e.g., payment processing, cow feed allocation).

o Activity Diagram: Details workflows such as
milk delivery tracking.

C. System Architecture:
A modular design separates functionalities like milk pricing,

transaction logging, and notifications.

Algorithms: Milk Pricing Algorithm: Calculates prices based on fat
percentage and market trends.

. Transaction Logging: Tracks all interactions, including
payments and cow, feed distributions, ensuring data accuracy.

Technologies Used: Backend: Node.js and Express.js for building a
robust server-side application.
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Frontend: React Framework
Database: MongoDB for real-time data storage

A systematic approach ensures the system is user-friendly, secure,
and scalable, catering to the specific needs of rural farmers and dairy
owners.

User Dairy Farmer Commodities
Owner Transactions

-- signup() ------ >
<-- confirm —-------

| --- signin() -------- >

| <-- confirm ----------

| --- setMilkPrice()

-- update price ---->|

-- allocateCowreed(farmeriD) ---------------ccoooo >

-- notify allocation ------ >
-- viewcashFlow() --------- > |
<-- display cash flow ---- 1

-- paylInAdvance(amount) ----------ocooooooooooooo >
createTransaction(amount)

--- calculatemilkBill(milkProvided) --

Xe=Sretuch) miTkBIIT osses—==aom e e e SEEz

-- calculateCowfeedBill(cowfeedReceived) --------- >

| <-- return cowfeedBill

-calculatecashFlow(milkBill,cowfeedBill,providedLoan) --->

<-- return cash flow report -----------------——-———-
| ---processPayment (amount) h
| | <---payment confirmation-------==---mmeeoooaaaaas >

E— M
[ o

IV. Project Development Phases

A. Requirement Analysis:
o  Collect requirements from stakeholders (farmers,
dairy owners).
o  Document
requirements.
o  Prioritize features (e.g., milk pricing, transaction
logging, notifications).

functional and  non-functional

o  Define the software design methodology to ensure
modularity, scalability, and maintainability.

C. Software Design Methodology

The software design approach adopted for this project is
Object-Oriented Design (OOD). This methodology
emphasizes breaking down the system into manageable
components (objects), each with defined attributes and
behaviors.

Key Elements:

1. Modular Design:
o  Thesystem is divided into core modules, such as:

= Milk Pricing Module: Handles
calculations based on fat content.

=  Transaction Management Module:
Tracks deliveries, payments, and cow
feed allocations.

= Notification Module: Sends real-time
updates to stakeholders.

2. Class-Based Structure:

o  Classes such as User, Farmer, DairyOwner, and
Transaction encapsulate attributes and methods.

o

3. Design Principles:

o Encapsulation: Ensures that data within a module
is secure and only accessible via defined
interfaces.

o Abstraction: Simplifies complex processes like
pricing and notifications for end users.

o Reusability: Promotes reuse of components like
the notification service across multiple modules.

D. Risk Mitigation
1. Adoption Challenges:
o Risk: Farmers may hesitate to adopt new
technology.
o Mitigation:  Provide
resources and intuitive UL.
2. Scalability Issues:
o Risk: Increased users may strain system
performance.
o Mitigation: Use scalable cloud solutions for
hosting and storage.
3. Data Integrity:
o Risk: Potential errors in milk pricing calculations.
o Mitigation: Implement automated testing and data
validation routines.

multilingual  training

E. SWOT Analysis

Strengths:
e  Automation: Eliminates manual errors and reduces
administrative workloads by automating transaction
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tracking, milk pricing, and payment processing.

e User-Friendly Design: Intuitive interface tailored
for rural users, ensuring adoption even by those with
minimal technical skills.

e Transparency: Provides real-time data on
transactions, creating trust between farmers and
dairy owners and reducing disputes.

Weaknesses:

e Reliance on Internet Connectivity: Limited
internet access in some rural areas may hinder
usability. An offline mode could address this issue.

e Adoption Challenges: Some users may resist
moving from manual systems to digital solutions,
requiring training and onboarding efforts.

Opportunities:

e Commodity Expansion: The system can be
adapted to manage transactions for other agricultural
products such as grains, vegetables, or poultry.

e Market Growth: The growing demand for digital
solutions in rural areas presents an opportunity to
scale the platform.

e Integration with E-Commerce: Partnering with
online marketplaces could enable direct sales of
milk and related products.

Threats:

e  Competition: Existing digital tools and platforms
catering to the agricultural sector could pose a
challenge, especially those backed by large
organizations.

e  Data Privacy Concerns: Farmers and dairy owners

may be wary of data misuse, necessitating strong
security measures.

V. User Interface
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Software testing:

is a critical phase in the development process, ensuring that the
system meets functional and non-functional requirements while being
reliable, secure, and user-friendly. This chapter outlines the various
testing methods adopted for the Dairy Transaction Management
System and provides example test cases to illustrate the process.

Functional Testing
Functional testing ensures that the platform’s features work as
intended and meet the specified requirements.
Key Areas Tested:
e Milk pricing calculations based on fat percentage.

e Transaction logging for deliveries, payments, and cow feed
allocation.

e  Real-time notifications to farmers and dairy owners.

VI. Results and Discussion

The Dairy Transaction Management System was successfully developed
and tested to validate its functionality and performance across multiple
modules. The results demonstrate that the platform effectively meets the
objectives of transparency, accuracy, and automation in dairy operations.
A. Functional Verification
The major features were tested using simulated user data involving 10
dairy owners and 25 farmers. Key outcomes included:
e Accurate milk pricing computation based on fat percentage,
verified against manual calculations with 0% error rate.
. Successful transaction recording for milk deliveries,
payments, and cow feed allocations.
e Real-time notification delivery to farmers and dairy owners
for all payment and feed-related updates.
e Secure user authentication and role-based access maintained
for all accounts.
B. System Performance
Under simulated high-load conditions with 500 concurrent transactions,
the system maintained stable response times below 1.5 seconds per
operation. MongoDB’s indexing and optimized queries ensured efficient
data retrieval, while the Node.js backend exhibited excellent scalability
for multi-user access.
C. Usability Evaluation
A short user survey among local dairy operators indicated a 92%
satisfaction rate with system usability, ease of navigation, and
transparency of records. Users highlighted that automated pricing and
digital receipts significantly reduced manual effort and payment disputes.
D. Discussion
The overall system performance aligns with the initial project goals.
Results confirm that automating milk pricing and transaction
management not only reduces human errors but also fosters trust among
rural stakeholders. The system’s modular structure also facilitates easy
future integration of advanced analytics, Al-based predictions, and
offline support.

VII. Conclusion

The Dairy Transaction Management System addresses
critical challenges faced by the dairy industry, including
manual record- keeping, inconsistent milk pricing, and
disputes over payments and cow feed allocations. By
digitalizing these processes, the system improves
transparency, efficiency, and trust between farmers and
dairy owners. The integration of automated milk pricing
based on fat content, real-time notifications, and

transaction management ensures that the platform meets

the needs of its users. Initial testing demonstrates the
system’s reliability, scalability, and ease of use, making it a

valuable tool for rural economies.

Future Work and Expansion Possibilities.
The project has significant potential for expansion and enhancement. Key
areas of focus include:

1. Commodity Expansion:
o Extend the platform to manage other agricultural
products like grains or vegetables.

2. Advanced Analytics:

o Integrate Al-based tools for demand forecasting

and trend analysis to provide actionable insights.
3. Offline Accessibility:

o Develop an offline mode for regions with limited
internet connectivity, enabling seamless operations
even in remote areas.

4. Multilingual Support:

o Add support for regional languages to improve

accessibility for diverse user groups.

5. Marketplace Integration:
o Partner with e-commerce platforms to enable direct
sales of milk and related products.
This combination of completed work and forward-looking

enhancements positions the platform as a scalable and

sustainable solution for the dairy industry and beyond.
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