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ABSTRACT

The rapid growth of cloud computing technology has resulted in a substantial increase in the consumption of
energy resources and the production of greenhouse gases due to large-scale data centers. Green cloud computing
is recognized as an important paradigm to address the environmental concerns associated with cloud computing
technology. This paper discusses a study on the application of artificial intelligence techniques to enhance the
sustainability of cloud computing technology. Al-based techniques can be used to optimize the resources of cloud
computing technology to reduce the consumption of energy resources. This study discusses the existing Al-based
techniques to optimize the resources of cloud computing technology. The results of the study suggest that the
integration of Al technology can significantly reduce the consumption of energy resources to develop a
sustainable cloud computing technology.
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INTRODUCTION

Cloud computing is one of the most important technologies that support the development of digital infrastructure
for the current era. Cloud computing is increasingly used for providing various services to organizations across
different domains. Organizations across various domains are increasingly relying on cloud platforms for data
storage and computational purposes. However, the growing trend of cloud services has resulted in the
establishment of large-scale data centers. This has led to an increase in the overall energy consumption of these
data centers. The growing environmental issues due to the energy consumption of cloud data centers have raised
significant concerns regarding the sustainability of cloud-based technologies. Therefore, Green Cloud
Computing has been recognized as an important approach to address the environmental issues of cloud-based
technologies [1].Green cloud computing is an important approach that focuses on the minimization of the overall
energy consumption of cloud data centers. The integration of artificial intelligence with cloud computing has
provided various opportunities for improving the efficiency of cloud-based technologies. The recent trends in
cloud computing indicate that the integration of artificial intelligence with cloud computing is a significant area
that supports the development of cloud-based technologies. In the past few years, the integration of Artificial
Intelligence (Al) technologies with cloud computing has provided an opportunity to enhance the efficiency of
energy consumption. Al technologies can analyze the large amount of data collected by the cloud computing
system to predict the pattern of the workload. This can be done to achieve optimal performance with the least
amount of energy consumption. Al technologies can provide better management of the workload by the cloud
computing system to achieve optimal performance while minimizing the cost of operations .Al technologies can
provide efficient management of the workload to manage the large amount of data collected by the [oT network.
This can be done to minimize the energy consumption of the cloud computing system [3]. Advanced task
scheduling mechanisms can be integrated into the industrial IoT-enabled cloud computing system to minimize
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the energy consumption of the cloud computing system. This can be done to reduce the carbon footprint of the
cloud computing system [4]. With the aid of cloud networking based on artificial intelligence technology,
sustainability can be achieved through the optimization of network traffic, data center performance, and cost
savings. Techniques such as carbon-aware computing, energy-efficient virtualization, and intelligent workload
management can be employed to minimize carbon emissions. The fusion of artificial intelligence with green
cloud computing can lead to the creation of an eco-friendly cloud computing environment [5], [6]. Energy-
efficient resource management in cloud computing systems has been widely studied to reduce power
consumption and improve sustainability in data centers [11], [12].

LITERATURE REVIEW

Recent studies have emphasized the increasing need for green cloud computing and artificial intelligence in
creating a sustainable computing environment. In this regard, Oloruntoba O [1] discussed the concept of green
cloud computing and its relevance to artificial intelligence in creating a sustainable database management
system. The study explained that artificial intelligence algorithms could be used for optimizing data processing,
reducing energy consumption, and creating an efficient system within cloud computing environments.

Pritam Paul and P. S. Aithal [2] also discussed artificial intelligence and cloud computing in creating a sustainable
environment. The study emphasized that artificial intelligence could be used in cloud computing environments
for creating a sustainable development system.

Ankit Shekhar and Ammar Aleem's study in [3] indicated that energy-efficient resource allocation and scheduling
of workloads are effective in improving energy efficiency in loT-based cloud computing environments. Energy-
efficient task scheduling was proposed by Umut Demirbaga [4] for reducing carbon footprint in industrial IoT
cloud computing environments. Similarly, Zubair Mohammed's study indicated that Al-based networking can be
used for optimizing traffic and improving energy efficiency in cloud computing environments. In addition, Elvin
Imanov's study indicated that various green cloud computing strategies, including energy-efficient technologies
and sustainable computing, are effective in cloud computing environments. These studies highlight the need for
integrating Al with green cloud computing for energy-efficient cloud computing environments.

Objectives

The specific objectives of this study are to identify the concept of Green Cloud Computing and its significance
in reducing energy consumption in cloud computing infrastructures. This study also aims to identify the
contribution of Artificial Intelligence methods in increasing energy efficiency in cloud computing environments.
In addition, this study evaluates various green cloud computing strategies that are applicable in reducing carbon
emissions in cloud computing infrastructures. The study also focuses on identifying various energy-efficient
approaches that are applicable in cloud computing infrastructures.

METHODOLOGY

The current study is conducted using an analytical and conceptual research methodology for the integration of
Artificial Intelligence techniques and Green Cloud Computing systems. The methodology is based on intelligent
resource allocation, energy-efficient task scheduling, and carbon-efficient workload management in cloud data
centers. In this methodology, Artificial Intelligence algorithms are used for analyzing the patterns in cloud
computing and predicting future resource requirements. According to these predictions, computing resources are
dynamically allocated for energy consumption while ensuring the performance of the system. Machine learning
techniques are also applied for efficient utilization of available computing resources. [3], [5].

The methodology also includes energy-efficient task scheduling strategies and carbon-aware computing methods
that reduce the environmental impact of cloud data centers. Such methods are useful for the development of
sustainable and energy-efficient cloud computing systems by eliminating unnecessary energy consumption and
increasing efficiency in cloud computing operations [4], [6]. Energy-aware scheduling and intelligent resource
allocation techniques have been proposed to optimize energy usage in large-scale cloud infrastructures [12], [13].
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Green Cloud Computing Use Al Technique:

Green cloud computing is a term that utilizes Artificial Intelligence (Al) methods for increasing energy efficiency
and reducing the environmental impact of cloud infrastructures. Al helps cloud infrastructures analyze vast
amounts of operational data and make intelligent decisions for effective resource management. AI methods,
including machine learning, predictive analysis, and intelligent scheduling, help cloud infrastructures manage
resources efficiently and avoid wastage of energy resources.Machine learning-based workload prediction is one
of the major Al methods that helps cloud infrastructures analyze historical data related to workloads and predict
future requirements for resources. This helps cloud infrastructures manage computing resources dynamically and
avoid over-allocating servers. Energy-aware resource allocation is another major AI method that helps cloud
infrastructures allocate resources among virtual machines and servers in a way that minimizes energy
consumption.

Artificial Intelligence is also dependent on cloud infrastructures for data storage, processing, and training Al
models. However, this also demands a high level of energy resources. Research studies suggest that data centers
are already consuming almost 4% of total electricity generated worldwide, and this is likely to increase in future
due to the increasing size of Al models [1].As a result, cloud providers and organizations face increasing pressure
to improve energy efficiency without compromising performance.

Al techniques such as intelligent task scheduling and carbon-aware computing help address this challenge by
executing tasks in the most energy-efficient manner and utilizing renewable energy resources whenever possible.
By integrating these Al-based methods with sustainable cloud infrastructure design and optimized workload
management, green cloud computing helps reduce carbon emissions, improve resource utilization, and support
environmentally responsible and energy-efficient computing systems.
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Fig: 1 Green Al and Green Cloud

[10] The relationship between “Green by AI” and “Green in AI” can be depicted in Fig:1. Both “Green by AI”
and “Green in AI” are important aspects that can contribute to a sustainable environment in cloud computing
systems.

Green by AI: The use of Artificial Intelligence technologies for environmental sustainability and energy
efficiency in different sectors is known as Green by Al. Artificial Intelligence can be used for energy efficiency,
smart mobility systems, sustainable agriculture, addressing issues such as climate change, and effective
implementation of environmental policies. The aforementioned aspects show how Artificial Intelligence can
contribute to environmental sustainability.
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Green in Al: The use of Artificial Intelligence for energy efficiency and a sustainable environment in the context
of Artificial Intelligence itself is known as Green in Al. Green in Al can be achieved by algorithmic optimization,
hardware optimization, and data center optimization for energy consumption during Artificial Intelligence model
training and deployment. Green in Al can also be achieved by reducing the scaling factor and improving
efficiency. The aforementioned aspects show how Artificial Intelligence can contribute to a sustainable
environment.

Benefits of Green Cloud Computing Using Al

The amalgamation of Artificial Intelligence with Green Cloud Computing brings about some benefits for the
betterment of cloud computing infrastructure. The first advantage is related to the efficiency of the cloud
computing system. The efficiency of the cloud computing system can be enhanced by using Artificial Intelligence
algorithms to optimize the cloud data center environment for better performance [3], [5].

The second advantage is related to the reduction of carbon emissions. The amalgamation of Artificial Intelligence
with Green Cloud Computing reduces the overall carbon footprint of cloud computing infrastructure. The cloud
computing system can be made to perform tasks using carbon-aware computing techniques to minimize the
overall footprint [4], [6].

The amalgamation of Artificial Intelligence with Green Cloud Computing also brings about some benefits related
to the efficiency of cloud computing. The efficiency of cloud computing can be enhanced by using machine
learning techniques to optimize the cloud computing system for better performance [1], [3].Green cloud
computing also improves resource utilization and operational efficiency. Machine learning techniques can
analyze workload patterns and dynamically allocate computing resources, preventing over-provisioning and
reducing idle energy consumption in cloud servers [1], [3].

Moreover, Al-based green cloud technologies can aid the development of green cloud technologies. This is
achieved through the reduction of power consumption while maintaining the performance of the cloud
technologies. This can help reduce the overall cost of running the cloud technologies [7], [8].

Companies Using Green Cloud Computing

There are several international organizations that have successfully adopted green cloud computing strategies to
ensure enhanced operational efficiency and sustainability. UEM Edgenta has successfully implemented energy
management solutions that help monitor and optimize energy consumption in data centers. Bharti Airtel has
successfully adopted green cloud computing solutions that help transform telecommunications infrastructure by
utilizing green cloud technologies for enhanced optimization in network operations and resource management.
The Olympic Esports Series has successfully utilized cloud analytics platforms to process massive data from the
event in an efficient manner. Green cloud computing solutions were effectively utilized to optimize computing
resources and manage the workload in an efficient manner. Alibaba Group has successfully implemented
advanced cloud computing solutions for campus operations and infrastructure management. The focus was on
energy-efficient data centers and utilizing Al technology for resource optimization. There are several such
organizations that have successfully utilized green cloud computing solutions for enhanced sustainability and
reduced carbon emissions.

Page 901

www.rsisinternational.o


https://rsisinternational.org/journals/ijrias
https://rsisinternational.org/journals/ijrias
http://www.rsisinternational.org/
http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN APPLIED SCIENCE (IJRIAS)
ISSN No. 2454-6194 | DOI: 10.51584/1JRIAS [Volume XI Issue VIII August 2026

Alibaba's Campus
Operations Excellence

Olympic Esports’
Event Analytics

Bharti Airtel's
Telecommunications
Transformation

UEM Edgenta’s Energy
Management Success

Fig: 2 Examples of companies implementing Green Cloud Computing solution

RESULTS AND DISCUSSION

The analysis of previous research studies reveals that the integration of Artificial Intelligence techniques with
green cloud computing results in increased energy efficiency in cloud computing environments. This is because
Artificial Intelligence techniques help optimize the usage of computing resources in cloud computing
environments. This results in reduced energy consumption in cloud computing environments.Additionally,
energy-efficient task scheduling techniques help reduce the environmental impact of cloud computing
environments. Machine learning algorithms help optimize the usage of computing resources in cloud computing
environments. This results in reduced idle server time in cloud computing environments.

The study findings indicate that Artificial Intelligence-based optimization techniques help reduce energy
consumption, optimize computing resources, and result in the development of sustainable cloud computing
environments.

CONCLUSION

Green Cloud Computing has been developed as a viable option in tackling the environmental concerns of large-
scale cloud infrastructures. The growing need for cloud services has led to increased energy consumption and
carbon emissions by data centers. This study was aimed at exploring the contribution of Artificial Intelligence
methods in enhancing the sustainability of cloud computing environments. The study established that Artificial
Intelligence methods, including machine learning, intelligent scheduling, and predictive resource allocation, can
significantly enhance energy efficiency in cloud infrastructures, thus reducing operational costs. These methods
also contribute to reducing carbon emissions through effective resource utilization and carbon-friendly
computing approaches. Therefore, Artificial Intelligence integrated with Green Cloud Computing is a viable
solution in developing sustainable cloud computing environments that are environmentally friendly and energy-
efficient.
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