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Introduction: The Central idea of this paper is to study and highlight the transformative potential of Al in
advancing sustainability across various business practices and consumer behaviours. Al, with its powerful
data processing and predictive capabilities, can optimize resource management, minimize waste, and
enhance supply chain efficiency. For Green Commerce, technologies like machine learning, natural
language processing, and robotics are being used to foster environmentally conscious business models,
improve product lifecycle management, and enable eco-friendly consumer choices.

Through Al, businesses can optimize energy usage, reduce carbon footprints, and implement sustainable
production processes, ultimately achieving environmental goals while maintaining economic growth. The
abstract emphasizes Al’s role in industries such as renewable energy, the circular economy, and sustainable
retail, where it helps drive efficiency and reduce environmental impacts.

However, integrating Al into Green Commerce also presents challenges, including ethical considerations
such as data privacy, the environmental footprint of Al technologies, and the potential for unequal access.
The abstract concludes by discussing the future prospects of Al in Green Commerce, stressing the
importance of balancing technological innovation with environmental stewardship to ensure a sustainable
future.

Objective: The objectives of this study are as follows:

To Explore the Role of Al in Green Commerce
To Identify Key Al Technologies used for optimizing the Green Commerce Practices
To Assess the Environmental Impact of Al
To Examine Challenges and Ethical Considerations in Green Commerce
5. To understand the Future Prospects of Al in Green Commerce

Research Methodology: The research methodology will combine literature review, case study analysis,
and Secondary Data to explore Al's role in Green Commerce. Quantitative data from case studies will
provide insights into real-world applications. Data analysis will focus on understanding the impact of Al on
sustainability and ethical considerations.

M owbdhde

The study will conclude with recommendations for integrating Al into green business models effectively.

JETIRHF06027 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 177


http://www.jetir.org/

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

Keywords: Atrtificial Intelligence (Al), Green Commerce, Sustainability, Resource Management, Eco-
friendly Business Models, Supply Chain Efficiency

Introduction:

The transformative potential of Artificial Intelligence (Al) in advancing sustainability is gaining momentum
across various business practices and consumer behaviours. As the global demand for sustainable solutions
intensifies, Al emerges as a powerful tool capable of reshaping industries and driving environmental
progress. Its capabilities, particularly in data processing, pattern recognition, and predictive analysis, allow
businesses to optimize resource management, minimize waste, and enhance the efficiency of supply chains.
These technological advances are crucial in fostering environmentally conscious business models and
empowering eco-friendly consumer choices.

In the context of Green Commerce, Al technologies such as machine learning, natural language processing,
and robotics are playing a pivotal role in promoting sustainability. They are helping businesses optimize
energy usage, reduce carbon footprints, and implement sustainable production processes. Through smart
resource allocation and predictive modelling, Al not only streamlines operations but also ensures that
businesses can achieve their environmental goals while maintaining economic growth. By integrating Al
into core business functions, organizations can reduce their environmental impact, thus aligning profit-
driven motives with ecological responsibility.

Industries such as renewable energy, the circular economy, and sustainable retail are among the key sectors
where AI’s potential is already being realized. AI’s contributions extend to improving product lifecycle
management, enabling more efficient recycling systems, and encouraging sustainable consumer habits by
offering personalized, eco-friendly product recommendations. As a result, Al is becoming a critical enabler
of a sustainable future, offering solutions that balance economic progress with environmental preservation.

However, the integration of Al in Green Commerce does not come without its challenges. Ethical
considerations related to data privacy, the environmental footprint of Al technologies themselves, and the
risk of unequal access to Al-driven solutions present significant obstacles. Addressing these challenges is
crucial to ensure that Al's benefits in sustainability are accessible and equitable across different sectors and
populations. Nonetheless, with careful implementation, Al holds the promise of advancing sustainability in
profound and lasting ways, helping businesses and consumers alike contribute to a greener, more sustainable
world.

Objective:

1. To Explore the Role of Al in Green Commerce

2. To ldentify Key Al Technologies used for optimizing the Green Commerce Practices

3. To Assess the Environmental Impact of Al

4. To Examine Challenges and Ethical Considerations in Green Commerce

5. To understand the Future Prospects of Al in Green Commerce
Research Methodology:
The research methodology will combine literature review, case study analysis, and Secondary Data to
explore Al's role in Green Commerce. Quantitative data from case studies will provide insights into real-
world applications. Data analysis will focus on understanding the impact of Al on sustainability and ethical
considerations.

Limitations:
This research is limited by the availability and scope of case studies, which may not fully represent all
industries or regions. Additionally, the rapid pace of Al development means findings could quickly become
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outdated. Ethical considerations and the environmental footprint of Al technologies are also complex and
not fully explored. Lastly, consumer behaviour’s responsiveness to Al-driven sustainability efforts may
vary, limiting the generalizability of conclusions.

Scope of the Study:

This study focuses on how Al can help businesses and consumers adopt more sustainable practices. It looks
at industries like renewable energy, circular economy, and sustainable retail. The study explores AI’s role
in reducing waste, improving efficiency, and supporting eco-friendly choices. It also examines the
challenges and ethical concerns related to Al in sustainability.

Problem statement

he increasing environmental challenges require urgent action from businesses and consumers to adopt more
sustainable practices. While Artificial Intelligence (Al) holds significant potential to drive sustainability, its
integration into business operations and consumer behaviours presents challenges, including ethical
concerns, data privacy issues, and the environmental impact of Al technologies. This research aims to
explore how Al can enhance sustainability while addressing these obstacles, and determine the effectiveness
of Al in promoting eco-friendly solutions across various sectors.

Literature Review:

Al helps businesses use resources more wisely and reduce waste. Research by Choi et al. (2020) shows that
Al can improve energy efficiency by predicting energy needs, helping to reduce consumption and
environmental impact. Al can also optimize supply chains, as seen in Ghobakhloo (2020)’s study, which
helps businesses reduce waste and save resources.

The circular economy focuses on recycling, reusing, and reducing waste. Al plays a big role in this by
helping track the life cycle of products. Bocken & Others (2016) explain that Al can improve recycling
processes and help reuse materials, making systems more efficient and reducing waste.

Al can also help consumers make eco-friendly choices. According to Vargas & Others (2019), Al in online
shopping can recommend sustainable products based on what consumers like. Al can also reduce carbon
emissions by improving delivery routes and managing stock, making retail practices more sustainable.
While Al has many benefits, it also brings challenges. Vinuesa & Others. (2020) point out that Al
technologies can use a lot of energy, especially when training models or running data centres. This could
contribute to environmental problems. Additionally, there are concerns about data privacy and biases in Al,
as discussed by O’Neil (2016). It is important that Al is used responsibly.

Many businesses face challenges in adopting Al, especially smaller ones. Sharma & Others (2021) note
that small and medium-sized businesses may struggle with the cost and lack of technical expertise to
implement Al. Also, not all countries have equal access to these technologies, which can limit the spread of
sustainable practices.

Al aids in designing eco-friendly products by recommending sustainable materials and reducing
environmental impact throughout the product lifecycle Pereira & Others, (2020) It promotes circular
economy models by enhancing recyclability and minimizing waste.

Real World Application of Al for Innovation and Efficiency

1. Tata Power - Al for Smart Grid Management

Tata Power is using Al-powered smart grids to optimize energy distribution and consumption in real-time.
The system helps reduce electricity wastage and improve energy efficiency by predicting energy demand
patterns and automatically adjusting supply.

2. Zyro - Al in Waste Management (Al-Powered Recycling Robot)
Zyro is an Indian startup focusing on waste management through Al-powered robots. These robots are
designed to sort recyclable materials more efficiently, significantly improving recycling processes.
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3. Amplus Solar - Al in Solar Energy Optimization
Amplus Solar, an Indian solar energy company, uses Al to optimize the performance of solar energy
systems. By analysing data from solar plants, Al helps maximize energy production, predict system failures,
and reduce maintenance costs.
4. 11T Bombay - Al in Smart Agriculture
Researchers at 11T Bombay have developed Al-based solutions to help farmers practice precision farming.
The technology uses Al-powered drones and sensors to monitor crop health, soil moisture, and nutrient
levels to optimize irrigation and pesticide use.
5. Ola Electric - Al in Electric Vehicle (EV) Fleet Management
Ola Electric, an Indian electric vehicle manufacturer, uses Al to optimize the management of its electric
vehicle fleet. Al is used to predict when the vehicles need to be charged, optimize routes, and maximize
fleet performance.
6. ReNew Power - Al for Renewable Energy Management
ReNew Power, one of India’s leading renewable energy companies, uses Al to optimize wind and solar
power generation. The Al system predicts weather patterns and energy production, helping the company to
better manage its renewable energy assets and increase efficiency.
7. Bosch India - Al for Smart Building Energy Management
Bosch India uses Al to optimize the energy consumption of commercial buildings. Their Al-powered smart
building systems monitor heating, ventilation, air conditioning (HVAC), and lighting to ensure energy is
used efficiently.
8. Sustainability Platform - Al for Carbon Emission Tracking
An Indian startup called Sustainability Platform provides Al-driven tools to help companies track and
report their carbon emissions. The Al platform collects data from various sources and gives companies
insights on how to reduce their carbon footprints.
9. Luminous Power Technologies - Al in Battery Management
Luminous Power Technologies, an Indian company specializing in renewable energy and battery solutions,
uses Al to optimize the performance of solar battery storage systems. Al helps predict when to store energy
or release it based on consumption patterns.
10. Indraprastha Apollo - Al for Wastewater Treatment
Indraprastha Apollo Hospitals in India uses Al to monitor and optimize their wastewater treatment
processes. Al helps manage the treatment process, reducing water waste and ensuring that clean water is
returned to the ecosystem.
Secondary Data Analysis:
The table presents secondary data on AI’s role in advancing sustainability. It highlights AI’s potential to
reduce carbon emissions, optimize resource management, and improve energy efficiency, as seen in sectors
like renewable energy and retail. Challenges related to Al’s carbon footprint and ethical concerns, such as
data privacy, are also noted. Future prospects emphasize responsible Al deployment to ensure sustainability.
This data underscores Al’s transformative potential in fostering Green Commerce and meeting
environmental goals.

Table : 1 Table Showing Aggregate Report on Role of Al in Promoting Green Commerce through

Artificial Intelligence for Innovation and Efficiency.

Area Fact/Statistic Source
Al can reduce energy consumption in manufacturing by up to McKinsey
Al in Energy 15%. Report (2020)
Optimization Al-powered smart grids can improve energy network

efficiency by 10-15%. Accenture (2019)

IBM’s Al solutions reduce waste in supply chains by 25%

L IBM (2020
,:I ;ort\_Nasz through optimized inventory management. ( )
eduction : : _
Recycling Al robots at AMP Robotics sort waste with 98% accuracy, | World Economic

significantly higher than human sorting. Forum (2020)
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Area

Fact/Statistic

Source

The global economy is only 8.6% circular, indicating a need
for Al-driven solutions in waste reduction and product
lifecycle management.

Circularity Gap
Report (2021)

Al in Circular

Capgemini 2021

Econom . . . i
y 56% of companies use Al to track product lifecycles, enabling Digital
more sustainable production and waste management. Transformation
Study
73% of consumers expect brands to act sustainably and are Forrester
Al for more likely to make purchasing decisions based on
: . - Research (2021)
Sustainable environmental responsibility.
Consumer Google Maps Al system helps reduce carbon emissions by Google
Behaviour over 1 million tons annually by suggesting eco-friendly Environmental
routes. Report (2021)
Al can reduce carbon emissions by 10-15% in manufacturing .
. . 4. . Deloitte Report
by improving resource efficiency and reducing energy
Al for . (2020)
: consumption.
Sustainable .
. Stella McCartney uses Al to evaluate the environmental
Production ) 4 . - PwC Report
impact of materials, reducing material waste and carbon (2021)
footprints in fashion production.
" . European
Training large Al models can result in several tons of CO2 Comm?ssion
emissions due to high computational power requirements.
Ethical &-omp P a (2020)

Considerations

35% of businesses in developing regions face barriers to
adopting Al technologies, limiting equitable access to
sustainable Al tools.

World Economic
Forum (2021)

Al can reduce global carbon emissions by up to 4% by 2030 8|\L/I cC:r:;)Z?y
Al's Role in through better resource management and efficient systems. (2020)
Advancing — v - -
Sustainability Al app!lcatlon_s in smart grids, supply chain management, and World_
predictive maintenance can reduce energy use and waste, Economic
leading to substantial reductions in carbon emissions. Forum (2021)
Google reduced energy consumption in its data centres by Google Al

Al in Green

15% through Al-driven management. (2019)
Commerce and

Al improves energy production efficiency in renewable

Environmental . . .. Accenture
. energy sources like solar and wind through predictive
Impact Reduction . W (2020)
maintenance and energy optimization.
Machine learning applied to energy consumption data helped Nature
Machine Learning | industries reduce energy use by predicting and adjusting Sustainability
& NLP for consumption patterns in real time. (2020)
Sustainable Al and machine learning help optimize inventory
Business Models management, reduce overproduction, and lower carbon PwC (2021)
emissions in the retail sector.
The European Commission raised concerns about data European
privacy, security, and the carbon footprint of Al, which can Commission
Challenges of consume significant energy during model training. (2020)
Integrating Al University of
into Green Training large Al models can emit as much carbon as five cars Massachusetts
Commerce over their entire lifetimes, highlighting the environmental Amherst
impact of Al technologies. (Patterson &
Others 2021)

JETIRHF06027 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 181


http://www.jetir.org/

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

Area Fact/Statistic Source
Al can accelerate the transition to renewable energy by .
. . - International
enabling smarter grid management and more efficient storage
. . Energy Agency
Future Prospects solutions. However, Al must be deployed responsibly for (2022)
and Ethical sustainability.
Balance The Global Al Ethics Summit (2021) stressed the importance Global Al
of developing Al frameworks that prioritize environmental Ethics Summit
sustainability, balancing technological innovation with ethics. (2021)

Findings

1. Al can reduce global carbon emissions by up to 4% by 2030 through optimized resource
management.

2. Al enhances energy efficiency in renewable sectors like solar and wind through predictive
maintenance.

3. Al-driven management cut energy consumption in data centres by 15%.

4. Machine learning helps industries reduce energy use by predicting consumption patterns in real-
time.

5. Al in retail optimizes inventory management and reduces overproduction, lowering carbon
emissions.

6. Al integration raises ethical concerns, particularly related to data privacy and security.

7. Training large Al models consumes significant energy, contributing to their carbon footprint.

8. Al enables smarter grid management and efficient energy storage, aiding the transition to renewable
energy.

9. The development of ethical frameworks is crucial to balance Al innovation and sustainability.

10. Responsible Al deployment is essential to ensuring long-term environmental and ethical
sustainability.

Recommendations

1. Use Al to save energy in manufacturing and improve smart grids to reduce energy use and emissions.

2. Apply Al to reduce waste, improve recycling, and manage product lifecycles for a more sustainable
economy.

3. Help companies use Al to meet consumer demand for eco-friendly products and behaviours.

Make sure Al is used responsibly to lower the carbon footprint from training models.

5. Encourage cooperation to create Al systems that support renewable energy and sustainable
production with less environmental harm.

&
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