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ABSTRACT

Green cloud computing is rapidly growing research area aimed at reducing the environmental impact of cloud
computing while increasing its efficiency and sustainability. This paper presents a systematic review of existing
literature on green cloud computing, focusing on research trends, methodologies, and future directions. The
review reveals that research in this field has primarily focusing on energy- efficient resource allocation,
virtualization and green data center design. Researchers have employed a variety of methodologies, including
simulation, optimization and case studies. The results suggest that green cloud computing can significantly
reduce energy consumption, carbon emissions and other environmental impacts, while also improving the
performance and cost-effectiveness of cloud services. There are several challenges that need to be addressed
like lack of standardized metrics for measuring energy efficiency and environmental impact, and the need for
more robust and scalable solutions that can be applied to different types of cloud environments. The review
also identifies several areas for future research such as use of renewable energy sources, the development of

energy-aware cloud architectures, and the integration of green computing with other sustainability initiatives.
I. INTRODUCTION

A ‘Green cloud’ is approach to cloud computing aims to reduce energy consumption and environmental impact
when deploying digital devices and systems. Green cloud computing is study of designing, creating, and using
digital equipment in way to reduce carbon emissions. Major public cloud providers like Microsoft, AWS and
Google have incorporated renewable energy resources for operating their data centers as part of drive to deploy
green cloud computing. Green Cloud Computing is concept that refers to the development of environmentally
sustainable computing resources and services. This approach to cloud computing seeks to minimize the
negative impact of data centers and cloud-based services on the environment by reducing energy consumption,
decreasing carbon emissions and promoting the use of renewable energy sources. Green cloud computing can
be achieved through a variety of strategies, the use of energy-efficient hardware, virtualization technologies,
and advanced cooling systems. Cloud service providers can also adopt green practices among their customers.

Green cloud computing is a response to the growing concern over the environmental impact of traditional data
centers and cloud-based services. It involves using energy-aware scheduling, virtualization, proper recycling
and e-waste management. The massive amounts of energy required to power and cool data centers along with
associated carbon emissions have made data centers a significant contributor to global greenhouse gas emissions.

According to some estimates, data centers are responsible for up to 2% of world’s total carbon emissions. Green
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cloud computing is an important area of focus for business and organizations that want to reduce their carbon
footprint and contribute to more sustainable future. By adopting sustainable practices and technologies in cloud
computing, we can reduce the environmental impact of this critical technology and promote a more sustainable

future.
II. MEASURES AND BENEFITS

The Green cloud computing aims to reduce the energy consumption and carbon footprint of cloud- based
services. This can be done through a variety of strategies- Energy-efficient hardware: cloud service providers
can use energy-efficient hardware, such as servers, storage devices and networking equipment that require less
power to operate. Virtualization and consolidation: Virtualization technologies allow multiple virtual servers to
run on single physical server, reducing the number of physical servers required and therefore the amount of
energy needed to power and cool them also improve resource utilization. Advanced cooling systems: Data
centers generate lot of heat, so the advanced cooling systems can help to reduce the amount of energy needed
to keep them cool. Renewable energy: Cloud service providers can use renewable energy sources, such as solar
or wind power, to power their data centers and reduce their carbon emissions. Local optimization: cloud
service providers can choose data center locations that take advantage of natural cooling or renewable energy
sources in the surrounding area. Recycling and e-waste management: Properly disposing of electronic waste

and recycling old hardware can help reduce the environmental impact of cloud.
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Benefits-Reduced energy consumption: By adopting sustainable practices and technologies, cloud computing
providers can significantly reduce their energy consumption and carbon footprint. Cost savings: Green cloud
computing can help reduce energy costs associated with cloud computing infrastructure, which can translate
into cost savings for both cloud providers and their customers. Improved Efficiency: virtualization and
consolidation can help improve the efficiency of cloud computing infrastructure by optimizing resource
utilization and reducing waste. Enhanced reputation: Adopting green cloud computing practices can help
improve the reputation of cloud providers and demonstrate their commitment to sustainability. Compliance

with regulations: Many countries and regions have implemented regulations and standards for reducing carbon
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emissions, adopting green cloud computing practices can help providers comply with these regulations. Overall,
green cloud computing offers numerous benefits for both cloud providers and their customers, including
reduced energy consumption, cost savings, improved efficiency, enhanced reputation and compliance with

regulation.

III. ADVANTAGES AND DISADVANTAGES

A.  Energy Savings: There are different kinds of electrical appliances that consumes significant amount of
energy. This creates a demand for energy production. Therefore, it is necessary to decrease this energy
crisis as much as possible for making an eco-friendlier environment.

B.  Recycling Process: Green computing encourages recycling process by reusing and recycling electronic
wastes. Most parts of computer are constructed using eco-friendly materials instead of plastic so that
their less electronic wastes to get separated efficiently.

C.  Less Pollution: Through conventional computing, lots of pollution issues take place environment if not
recycled all the electronic wastes from the computer may end up circulating on land. It may lead the soil
as well as water pollution.

D. GHG Emission: During the production of IT hardware, tremendous amount of greenhouse gases are
released to atmosphere, it could lead to global warming. The production of hardware components must

be reduced well.

IV. DISADVANTAGES

A. Implementation Cost: The green cloud computing is cost effective in long term, still many companies
refrain from switching to green computing due to its high upfront cost. When implementing a green
computing system, it takes lots of time and research, this makes the technology more expensive than the
average model.

B.  Limited availability of renewable energy sources: In some regions, renewable energy sources may not be
widely available or affordable, which can limit the ability to adopt green cloud computing.

C.  Performance concerns: Some energy- efficient technologies, such as dynamic voltage and frequency
scaling may impact performance which can be a concern for cloud customers.

D. Compatibility issues: Some older hardware may not be compatible with energy-efficient technologies

and practices, which can limit the ability to adopt green cloud computing.

V. FUTURE SCOPE

A Green cloud computing is a crucial component of this field. An important part of research was focused on
cloud computing meeting the requirement of environmental protection. Energy-efficient hardware another
area of future growth is the development of energy-efficient hardware like processors and storage devices that
consumes less power and produce less heat. Overall, the future scope for green cloud computing is promising
and there is significant potential for innovation and growth in this field as the demand for environmentally

sustainable technologies continues to grow and possible options towards energy savings.
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VI. CONCLUSION

Green cloud computing is essential for sustainable development and reducing the environmental impact of
cloud computing. By implementing energy-efficient technologies and practices, the cloud computing industry
can significantly reduce its carbon footprint and contribute to more sustainable future. It is important for
businesses and individuals to prioritize green cloud computing practices and solutions in order to minimize the

impact of their digital operations on the environment.
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