© 2025 JETIR August 2025, Volume 12, Issue 8 www.jetir.org (ISSN-2349-5162)

JETIR.ORG
serir y JOURNAL OF EMERGING TECHNOLOGIES AND

&\ INNOVATIVE RESEARCH (JETIR)

_ = An International Scholarly Open Access, Peer-reviewed, Refereed Journal

REVOLUTIONIZING DAIRY
ENTREPRENEURSHIP THROUGH Al
TECHNOLOGIES IN INDIA

Dhanunjaya K?, Dr. Ramesh O Olekar?
1 Research Scholar, 2 Professor
12 Department of Studies in Commerece,
Vijayanagara Sri Krishnadevaraya University, Ballari
Contact Details
1 Email: dhanunjayal993@gmail.com,
2Email: ramesholekar@vskub.ac.in.

Abstract:

This study underscores the transformative role of Artificial Intelligence (Al) in modernizing India’s dairy farming
sector. Al technologies—such as machine learning, real-time data analysis, and robotic milking systems—are
significantly improving farm productivity, milk yield, and livestock health by enabling precise monitoring, early
disease detection, and automated farm tasks. Robotic systems also enhance cow comfort, contributing to better milk
quality and animal welfare. In supply chain management, Al facilitates accurate demand forecasting, efficient
inventory control, and reduced wastage, making distribution systems more responsive and cost-effective. However,
challenges like high initial investment, lack of digital literacy among farmers, system integration issues, and data
privacy concerns continue to hinder widespread adoption. Despite these barriers, the increasing affordability of Al
tools, along with active government support through subsidies, training programs, and innovation policies, is
encouraging adoption across farms of all sizes. Moreover, the integration of Al with the Internet of Things (loT) and
big data analytics is enabling a more intelligent, connected, and sustainable dairy ecosystem. These technologies are
fostering real-time decision-making, optimized resource use, and long-term environmental and economic
sustainability, positioning India as a leader in next-generation, tech-enabled dairy farming.

Key Words:Artificial Intelligence, Machine Learning, Real — time data analysis, Robotic Milking System, Internet
of Things (loT).

Introduction:

Modern dairy farming is undergoing a technological transformation through innovations like precisionfeeding, robotic
milking, and advanced data analysis. These techniques significantly improve efficiency, sustainability, and animal
care by ensuring optimal use of resources, enhancing milk quality, and enabling early detection of health issues in
livestock. Whether produced on small family farms or large commercial operations, milk contributes meaningfully to
the global economy.Despite its global significance, the dairy industry continues to face challenges—particularly low
productivity, often resulting from outdated and ineffective farm management practices. As the global population,
currently above 6.9 billion, is projected to exceed 9 billion by 2050, the role of agriculture—and especially dairy—in
securing global food supply becomes increasingly critical. Around the world, dairy farms differ widely in scale and
infrastructure: some manage herds of only a few cows, while others operate with thousands. This variation highlights
global disparities in housing, feeding systems, and milking technologies.In India, dairy farming is not just an
agricultural activity but a cornerstone of the rural economy. The country holds the title of the largest milk producer
globally, generating over 150 million metric tons of milk each year. This sector provides employment and livelihood
to millions, significantly contributing to the national GDP. Al is transforming Indian dairy farming by boosting
productivity and efficiency. Machine learning helps optimize breeding by analysing genetics, feed, and environment,
leading to higher-yielding livestock. Wearable sensors and predictive tools enable early disease detection, improving
animal health and reducing losses. Al also automates tasks like feeding and milking, reducing labour and enhancing
hygiene. This shift toward smart dairy farming supports rural development, improves milk quality, and strengthens
India’s role in sustainable dairy production.
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Objective of the study:
1. To explore the role of Artificial Intelligence (Al) in transforming dairy entrepreneurship in India.
2. To assess the impact of Al on milk production, animal health, and farm management efficiency

Literature Review:

1. Amin and Rahman (2018) explore how Artificial Intelligence (Al) and the Internet of Things (loT) can
revolutionize conventional dairy practices by transitioning them into Smart Dairy Farming (SDF). With the
rising global demand for milk, the authors point out that these technologies offer effective solutions to persistent
issues like low productivity and inefficient use of resources. They introduce a modern framework that utilizes
real-time data collection and automation to enhance milk output while reducing input requirements. Their study
concludes that integrating Al and loT can significantly improve the efficiency, sustainability, and adaptability of
dairy farming in response to increasing consumer needs.

2. Choyal (2020) emphasizes that Al has strong potential to improve India's dairy sector by enhancing milk
production, animal health, and farm efficiency. Though still in early stages of use, Al offers solutions to key
challenges like inefficiency and high costs. Its success, however, depends on better digital infrastructure, farmer
awareness, and multi-stakeholder collaboration.

3. Dang and Londhehe (2025) emphasize the need to modernize traditional dairy farming in rural India by
incorporating advanced technologies to enhance productivity, sustainability, and animal well-being. Focusing on
the districts of Ahmednagar and Nashik, their research explores the application of precision farming through Al
and 10T, the implementation of automated milking systems, and the adoption of eco-friendly practices like
renewable energy utilization and efficient waste management. Additionally, they stress the role of genetic
enhancement and improved animal care in elevating dairy performance. Their findings suggest that these
innovations not only strengthen the dairy industry but also contribute to addressing global challenges such as
food security and climate change.

4. Mohite et al. (2025) highlight how Al is transforming traditional dairy farming into a modern, tech-driven
sector. Al tools improve milk production, animal health monitoring, housing systems, and disease detection.
These advancements boost efficiency, enable better herd management, and support rural job creation. The study
also notes the rise of organic practices and emphasizes that these innovations aim to promote sustainable and
economically viable dairy farming in rural India.

Scope of the study:

The future scope of research in Al-driven dairy entrepreneurship is vast and multifaceted. Key areas include
developing cost-effective and user-friendly Al tools tailored for smallholder farmers, enhancing the integration of Al
with loT for real-time, mobile-based decision-making, and conducting empirical studies to assess the long-term socio-
economic and environmental impacts of Al adoption. There is also significant potential in exploring AI’s role in
climate-resilient dairy systems, integrating blockchain for transparent milk traceability, and establishing robust
frameworks for data ethics and cybersecurity in smart farming. Additionally, research can focus on formulating
effective policy and governance models to guide Al implementation in the agricultural sector. These avenues will help
bridge existing gaps and ensure inclusive, efficient, and sustainable growth of India’s dairy industry through
intelligent technologies.

Methodology:

The research is based on a qualitative review of recent literature, case studies from Indian dairy enterprises, and
evaluation of Al applications such as precision farming, robotic milking, Al-enabled feeding systems, health
monitoring tools, and smart logistics platforms. It also includes an analysis of current challenges—technical, financial,
and infrastructural—that affect Al adoption in dairy farming, along with future prospects driven by policy support and
technological advancements.

Role of Al in Dairy farming:

Artificial Intelligence (Al) is transforming the dairy industry by significantly improving efficiency, productivity, and

farm management. Through the application of technologies such as machine learning, deep learning, natural language

processing, and advanced data analytics, Al is reshaping conventional dairy farming methods. One of Al’s greatest

strengths is its capacity to analyse large volumes of data in real time, delivering actionable insights that empower

farmers to make informed, data-driven decisions.

1) Precision Dairy Farming
A major breakthrough in the application of artificial intelligence (Al) in dairy farming is precision dairy farming,
which focuses on the individual care and monitoring of each animal. With the help of Al-enabled sensors and
smart devices, farmers can continuously track key indicators of cow health such as heart rate, rumination behavior,
body temperature, and general activity. These technologies collect real-time data that Al algorithms analyse to
detect abnormal patterns, enabling the early identification of potential health issues. This early warning system
allows for timely veterinary intervention, helping to prevent serious diseases and significantly reduce medical
expenses.
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2) Al-Based Nutritional Planning
Nutrition plays a vital role in cow health and milk productivity. Using Al, farmers can create customized feeding
plans tailored to each cow's specific needs. Factors such as age, breed, body weight, lactation stage, and health
status are analyzed to determine the ideal diet. By optimizing nutrient intake through real-time data analysis, Al
helps improve milk yield and supports better overall animal health. In addition, it reduces feed wastage, making
the farming operation more cost-effective and environmentally responsible.

3) Robotic Milking Systems
Al-powered robotic milking has transformed traditional milking practices. These intelligent systems use
identifiers like RFID tags to recognize individual cows and automatically adjust the milking process according to
their unique physical and behavioural characteristics. This allows cows to be milked at times that align with their
natural rhythms, reducing stress and promoting comfort. The result is not only better animal welfare but also an
increase in milk production, as cows are more productive when they are calm and well-treated during milking.

4) Fertility Management
Maintaining high reproductive performance is essential for dairy farm sustainability. Al technologies offer
valuable support in managing cow fertility by closely observing physiological signals and behaviour linked to
reproductive cycles. These systems can determine the optimal window for breeding or artificial insemination by
analyzing changes in activity levels and other biological markers. This targeted approach enhances conception
success, shortens the time between calving events, and ultimately boosts milk output by improving herd fertility
rates.

5) Early Disease Detection and Health Management
Al systems are capable of detecting early signs of disease by analysing continuous data streams from wearable
sensors and environmental monitors. Even subtle changes in a cow’s behaviour or physiology can be flagged as
potential health concerns. Early detection leads to quicker treatment, improved recovery outcomes, and lower
mortality rates. Al also aids veterinarians by providing insights from historical data, helping them make better
treatment decisions based on past responses and conditions.

6) Environmental and Resource Optimization
Al also contributes to the environmental sustainability of dairy operations. It can monitor key environmental
factors such as temperature, humidity, and airflow to ensure ideal living conditions for the animals. Furthermore,
Al tools help optimize the use of essential farm resources—Ilike water, energy, and feed—»by analyzing usage
patterns and suggesting adjustments that reduce waste. This ensures better resource allocation, lower operational
costs, and more eco-friendly dairy production practices.

Precision Agriculture: Using Real-Time Insights for Smarter Dairy Management:

Precision agriculture, also referred to as smart farming, represents a modern, data-centric approach to managing
agricultural operations. By integrating advanced technologies—particularly Artificial Intelligence (Al)—this method
enables more accurate and efficient farming practices. In dairy farming, precision agriculture utilizes continuous
data collection and Al-driven analysis to monitor the health, behaviour, and productivity of individual cows. This
empowers farmers to make well-informed decisions that improve efficiency, enhance milk yield, and promote better
animal welfare.

Real-Time Data Acquisition

At the core of Al-powered precision agriculture is the constant collection of data through a network of smart sensors
and monitoring devices installed throughout the dairy farm. These devices gather detailed information on:

¢ Animal health indicators: such as heart rate, body temperature, rumination, and physical activity.

e Productivity metrics: including milk yield and frequency.

e Environmental conditions: like barn temperature, humidity, and air flow.

The data is transmitted instantly to a central system, where sophisticated Al algorithms analyse the information and
generate actionable insights.

Proactive Disease Detection

One of the standout advantages of precision agriculture is its ability to identify early signs of health issues in dairy
cattle. Al systems monitor deviations from typical behaviour or physiological patterns. For example:

e An unexplained rise in temperature,

e A decrease in rumination or movement,

e Or changes in milk production.

These could indicate the onset of illness. Early alerts allow farmers to intervene quickly—Dby isolating the affected
cow, beginning treatment, and protecting the rest of the herd—reducing treatment costs and improving recovery
outcomes.
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« Enhanced Reproductive Efficiency
Al technology is also instrumental in managing reproduction and fertility within dairy herds. By tracking
behavioural patterns and physiological signals, Al can accurately determine the optimal time for breeding or
artificial insemination. This data-driven approach increases conception rates, minimizes missed reproductive cycles,
and shortens calving intervals. Additionally, Al helps monitor each cow’s reproductive history, enabling targeted
interventions to address fertility issues and enhance herd productivity.

+«» Behaviour Monitoring for Animal Welfare

Understanding cow behaviour is essential for maintaining a healthy and productive herd. Precision agriculture uses

Al to track behavioural patterns such as:

e Movement,

e Feeding habits,

e Social interactions.

Abnormalities in these behaviours may point to discomfort, stress, or illness. Prompt recognition and response

ensure that animals remain comfortable and cared for—ultimately improving both their welfare and their

productivity.

Al-Guided Nutritional Strategies

Feeding management is a vital element of successful dairy farming. Using Al, farmers can create personalized

feeding plans based on each cow:

7
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e Milk output,
e Body condition,
e Weight,

o Daily activity levels.
This ensures cows receive optimal nutrition tailored to their individual needs. The result is higher milk production,
improved health, and reduced feed wastage—supporting both economic and environmental sustainability.
< Environmental Control and Efficient Resource Use
Precision agriculture extends its benefits beyond the cows to the overall farm environment and resource usage. Al
systems monitor:
e Ambient temperature and humidity,
e Ventilation conditions,
e Water and feed consumption.
This allows farmers to maintain ideal living conditions for livestock while also identifying opportunities to reduce
waste and conserve resources. Such efficiency enhances farm sustainability and reduces operational costs.
Optimized Feed Management and Al-Driven Nutrition in Dairy Farming:Proper nutrition is fundamental to the
success of dairy farming, directly influencing milk yield, reproductive health, and the overall well-being of the herd. To
achieve high productivity while maintaining cost efficiency and environmental sustainability, feed must be utilized
wisely. With the advent of Artificial Intelligence (Al), modern dairy farms are embracing advanced techniques for feed
and nutritional management. Al systems analyse diverse data sources to deliver tailored feeding strategies that enhance
both efficiency and productivity.
» Real-Time Data for Smarter Feeding Decisions
Al-based precision agriculture systems depend on continuous real-time data collection using smart sensors, automated
feeders, and wearable devices. These tools track essential indicators like:
e Feed intake and water consumption,
e Milk output,
e Body weight,
e Daily activity levels.
By processing this data, Al models uncover patterns that help farmers optimize feeding schedules and nutritional plans,
ensuring that dietary decisions are based on evidence, not guesswork.
» Tailored Nutrition for Every Cow
One of the standout benefits of Al in feed management is its ability to customize diets for individual animals. Each
cow’s nutritional requirements vary depending on factors like:
e Age and breed,
e Physical condition,
e Lactation phase,
e Daily milk production.
Al algorithms take all these variables into account to generate personalized diet plans. This ensures that each animal
receives the exact nutrients it needs to remain healthy and reach its productive potential.
» Improving Feed Efficiency & Minimizing Waste
By providing precisely measured nutrient formulations, Al minimizes overfeeding and reduces wastage. Efficient
feed use translates into lower operational costs and supports environmental goals by:
o Decreasing the excess use of feed crops,
e Reducing methane emissions from undigested nutrients,
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e Lowering the burden on waste management systems.

This makes Al-powered feed systems an essential part of sustainable dairy farming.

Adapting to Weather and Environmental Conditions

Environmental factors like heat, humidity, and seasonal shifts can affect both feed quality and animal nutrition. Al
platforms can incorporate weather forecasts and climate data to adjust feeding regimens in real-time. For example:

e During hotter months, cows may require higher water intake and altered energy ratios.

e Incooler conditions, the diet may need to support energy maintenance.

Such adaptive strategies help maintain consistent nutrition under varying conditions, protecting animal health and
performance year-round.

Enhancing Fertility and Reproductive Health

Nutrition plays a key role in fertility. Al-enabled feed systems help manage body condition scores—a crucial factor
in reproductive success. Cows that maintain an optimal condition are:

e More likely to conceive successfully,

o Less likely to experience calving complications,

e Able to maintain shorter calving intervals.

By fine-tuning nutrition, Al improves both herd fertility and milk production continuity.

Supporting Long-Term Animal Health

Well-balanced, Al-optimized diets not only support production but also improve immune function and disease
resistance. Proper nutrition helps prevent deficiencies that can lead to metabolic disorders, reproductive issues, and
general health deterioration. Healthier cows experience:

e Lower stress levels,

e Fewer veterinary interventions,

e Improved overall welfare.

e Asaresult, farms benefit from reduced healthcare costs and higher productivity.

Robotic Milking Systems: Enhancing Cow Comfort and Efficiency:

Robotic milking systems have significantly modernized dairy farming by automating the milking process and
enhancing both cow comfort and operational efficiency. These Al-powered machines identify individual cows
through RFID tags or imaging, allowing for personalized milking based on each cow’s behaviour and udder
characteristics. Unlike conventional methods, cows voluntarily enter the system, which reduces stress and supports
natural milking cycles. This not only improves animal welfare but also boosts milk production. The system also
monitors milk quality and cow health in real-time, enabling early detection of illnesses such as mastitis. For farmers,
robotic milking reduces labor needs and offers detailed data insights for better herd management. When integrated
with precision farming tools, these systems create a comprehensive platform for farm decision-making.

Beyond the farm, Al is transforming the dairy supply chain by enhancing efficiency and sustainability. It supports
accurate inventory management by analysingsales trends and demand patterns, helping to reduce excess stock and
minimize waste. Predictive tools identify spoilage risks and optimize distribution routes, cutting fuel use and
emissions. Al also improves demand forecasting, allowing companies to align production with market needs while
maintaining customer satisfaction. Through smarter resource use and reduced environmental impact, Al contributes to
a more sustainable and resilient dairy industry.

Supply Chain Optimization and Sustainability in Dairy Industry with Al Technologies:

The dairy industry faces increasing pressure to manage its supply chain efficiently while also addressing
sustainability and environmental concerns. Traditional supply chains involve intricate processes such as inventory
control, distribution, and demand forecasting, which can be resource-intensive and prone to inefficiencies. However,
the integration of Artificial Intelligence (Al) has introduced powerful solutions to streamline these operations. Al-
powered analytics allow dairy companies to assess inventory levels, monitor consumption trends, and forecast
demand with greater accuracy. This not only helps in maintaining optimal stock levels but also reduces waste and
prevents overstocking or shortages. Predictive modelling further aids in identifying when products may expire or
become obsolete, allowing for timely inventory adjustments that minimize spoilage and support sustainability goals.
In terms of logistics, Al systems optimize delivery routes by analysing variables like traffic, distance, and load
capacity, which leads to lower transportation costs and reduced emissions. Additionally, Al enhances demand
forecasting by incorporating sales history, market dynamics, and external influences to ensure that production aligns
closely with consumer needs, thereby improving service levels and customer satisfaction. Beyond operational
improvements, Al contributes to responsible resource management by promoting efficient use of materials, energy,
and fuel throughout the supply chain. These advancements support environmentally conscious practices and align
with corporate social responsibility objectives. Moreover, by enabling waste reduction and resource recycling, Al
supports circular economy models within the dairy sector, fostering a more sustainable and resilient supply chain
ecosystem.
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Challenges in Implementing Al in Dairy Farming

< Data Privacy and Security Risks: Al systems in dairy farming collect sensitive information through sensors,
wearables, and smart devices, including farm operations and livestock data. Ensuring the confidentiality of this
information is essential to maintain trust. Strong cybersecurity measures—such as encryption, access control, and
data protection protocols—are necessary to safeguard against unauthorized access and data breaches.

% High Upfront Costs: Implementing Al technologies often involves significant initial expenses for hardware,
software, and digital infrastructure. These high costs can be especially challenging for small to mid-sized farms.
Financial assistance through government subsidies, private investment, or affordable loan schemes is critical to
encourage wider adoption.

s Lack of Skills and Training: Operating Al tools effectively requires knowledge of digital systems, data
interpretation, and machine learning applications. Many farmers lack the necessary skills to fully utilize these
technologies. Providing hands-on training, educational resources, and user-friendly support systems is essential
for building digital literacy in the farming community.

< Integration and Compatibility Challenges: Al components are often produced by different technology
providers, which can lead to difficulties in system compatibility. Disruptions may occur when trying to integrate
tools like milking machines, sensors, and data platforms. To address this, collaborative efforts among tech
developers and the creation of interoperability standards are needed to ensure seamless integration across systems.
Future Prospects of Al in Dairy Farming

s The future of Artificial Intelligence (Al) in dairy farming holds significant potential, with advancements in Al
algorithms expected to make systems more intelligent, faster, and precise. These improvements will allow for
deeper insights and more accurate predictions, contributing to better farm management, animal care, and
productivity.

s As Al technology becomes more prevalent, costs are likely to decrease. Enhanced competition and ongoing
technological progress will make Al tools more affordable, encouraging adoption even among smaller farms that
previously faced financial barriers.

% Al systems will become increasingly adaptable, offering customizable solutions tailored to individual farm needs.
This flexibility will allow farmers to implement technologies that align with their unique operations, enhancing
usability and overall effectiveness.

¢ The integration of Al with complementary technologies like the Internet of Things (IoT) and big data analytics
will significantly boost its impact. These combinations will create connected systems capable of real-time
monitoring and analysis, giving farmers timely, data-driven insights for improved decision-making.

++ Sustainability will be a major focus, with Al supporting better resource management, minimizing waste, and
streamlining supply chains. These contributions will help lower the environmental footprint of dairy farming and
support the transition toward circular economy practices in line with global sustainability goals.

Conclusion:

Artificial Intelligence (Al) is fundamentally transforming dairy entrepreneurship in India by introducing intelligent systems that
enhance productivity, efficiency, and sustainability across the entire dairy value chain. Advanced technologies such as precision
dairy farming, Al-enabled feeding systems, robotic milking, and real-time health monitoring are modernizing traditional practices
by enabling data-driven decision-making, early disease detection, and optimized resource utilization. These innovations not only
improve milk yield and animal welfare but also support rural development by empowering farmers with actionable insights and
reducing dependency on manual labour. Al further contributes to the sustainability of the sector by improving supply chain
logistics, reducing wastage, and lowering the environmental footprint of dairy operations. Given India’s position as the world’s
largest milk producer, such technological integration is critical for strengthening food security and economic resilience. However,
challenges including high initial costs, limited digital literacy, and fragmented infrastructure continue to impede widespread
adoption. Addressing these barriers through supportive policies, public—private partnerships, farmer training programs, and
interoperable technology frameworks will be key to accelerating Al implementation. As Al systems evolve to become more
intelligent, affordable, and customizable, they hold immense potential to democratize access to innovation, enhance
competitiveness, and ensure a more inclusive and sustainable future for India’s dairy sector.
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