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ABSTRACT

Green Computing is a current wave of technological advancement and an emerging area of green
technology. It aims towards an ecological sustainable future by adopting green computing practices.
Server virtualization, Cloud computing, Energy efficiency, e-waste minimization etc. are few of the
approaches in the direction towards green computing. All these approaches encourage the practices of
using and manufacturing the computing devices in an eco-friendly manner and utilization of the IT
services in a manner to optimize energy consumption. Green computing also encourages to recycle the old
product and to reduce the wastage release from the factories. This paper focuses on several features of
green computing and also presents some green computing practices for an individual to adopt in order to
encourage environment sustainability.
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Introduction

The IT sector has evolved as a key factor, contributing in the global economic growth. However, this
advancement in IT sector leads to several environment issues such as e-waste, excessive carbon footprint
and energy consumption.

The Information Technology (IT) sector has emerged as a key player in driving economic growth globally.
However, this growth comes with its own set of environmental challenges, including electronic waste,
high energy consumption, and carbon emissions. The rapid growth of the IT industry has led to a surge in
electronic waste, with discarded gadgets contributing significantly to pollution. Additionally, data centers,
which are the backbone of IT operations, demand massive amounts of energy, resulting in a substantial
carbon footprint. As the world grapples with the consequences of climate change, the need for eco-
friendly alternatives within the IT sector becomes increasingly urgent.

Green technology is referred to a broad term which explains that how we can utilize the knowledge of
technology and science to produce products and services that are environmentally sustainable. It refers to
products or services that improve operational performance while also reducing costs, energy
consumption, waste, or negative effects on the environment. The goal of green tech is to protect the
environment, repair damage done to the environment in the past, and conserve the Earth's natural
resources.
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Green computing, sometimes known as sustainable computing, is an IT strategy that reduces the
environmental impact of IT infrastructure and maximizes energy efficiency. This concept plays a crucial
role in addressing the challenges of climate change, resource depletion, and electronic waste (e-waste)
while contributing to a more sustainable and environmentally friendly future.

Sudhir Goel, Chief Business Officer of Acer India, says, “We have joined the global RE100 initiative,
pledging to utilise 100% renewable energy by 2035. In 2021, we achieved a remarkable 45% renewable
energy usage. Acer is also actively reducing its carbon footprint by implementing measures such as using
post-consumer recycled (PCR) plastic content in its core products, shipping millions of units with PCR
plastics, and ensuring up to 85% of notebook packaging cushions have been made from recycled paper
pulp. Moreover, Acer has set ambitious goals to achieve a 45% reduction in energy consumption by 2025
compared to the baseline year 2016.”

Methodology

The methodology adopted in this paper is limited to the published literature including journals, books,
conference proceedings and information obtained from electronic media. Science Direct, Google Scholar,
Springer databases were explored for literature search. Different keywords such as 'Green computing',
'Green IT', 'Green Computing challenges', ‘Green Computing via E-waste recycling' were used for this
purpose. The references cited in each relevant literature were examined to find out additional sources of
information.

Features of Green Computing
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1) Energy Efficiency- Energy efficiency is one of the goal of green computing in order to achieve
environment sustainability. The key points to be focused to encourage energy efficiency goal is low
power consumption, using energy efficient components and devices and virtualization. The power
consumed by computers and related devices should be reduced to its minimum level during its use
and by implementing virtualization, carbon footprints should be reduce by promoting energy efficient
devices.

2) Use of renewable energy- Use of renewable energy sources like solar, wind and hydropower
should be encourage to fulfill the requirement to run various data centers and IT Infrastructure. It will
result in the reduction of greenhouse gas emission and air pollution due to energy production.

3) Sustainable hardware design - The use of environment friendly material and recycled product
should be prefer to manufacture a new electronic product such as computer and other electronic
devices. We should promote the idea that old devices should be upgrade or we should replace the
components (e.g. memory, storage etc.) instead of discarding the entire system. Also the devices
having energy star certificate should be used as these devices are designed in the way that they reduce
the overall power consumption in their use.

4) E-waste Management- Green computing promotes proper recycle, reuse and disposal of old
electronic equipments which helps to reach the ecological sustainability goal of an organization. Many
organizations has initiated various programs to encourage proper handling of e-waste in order to
reduce its harmful impact on environment. Proper disposal of e-waste prevents the environment to be
polluted from the released harmful materials like mercury, cadmium etc.

5) Cloud Computing and Data Centre optimization- The dependency on site infrastructure has
been reduced to its minimum by adopting cloud computing within an organization, resulting energy
efficiency.

6) Paperless Solution — Organizations should adopt the concept of paperless office in order to reduce
Paper consumption. This will save trees and will reduce the carbon footprint resulting environment
sustainability.

7) Software optimization — The designing and development of energy efficient software should be
encouraged in order to increase energy efficiency.

Individual Green Computing Practices

Adopting green computing as an individual involves making intentional choices to minimize the

environmental impact of your computing practices. While large corporations and governments play a

significant role in advancing green computing, individuals can also contribute meaningfully to this cause

by implementing various energy-saving and sustainable practices. Below are some practices that an

individual can take to promote and adopt green computing;:

1. Choose energy-efficient computing devices that have Energy Star or EPEAT certifications. These
certifications indicate that the device meets stringent environmental standards in energy consumption
and recyclability.
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2. Use cloud-based services (e.g., Google Drive, Dropbox, or cloud storage providers) instead of
maintaining local servers or large hard drives. Cloud providers typically operate data centers that are
optimized for energy efficiency and often run on renewable energy, thus reducing individual energy
consumption.

3. Enable power-saving settings on all devices—laptops, desktops, and even smartphones e.g. set your
computer to enter sleep mode or hibernate after a period of inactivity, and adjust the brightness of
your screen. Devices consume a lot of energy when they are left running on full power or are idling.

4. Recycle or donate old electronics and properly dispose of e-waste. Electronic devices often contain
harmful materials like lead, mercury, and cadmium that can leak into the environment if improperly
disposed of.

5. Use virtualization technologies to run multiple systems or applications on a single machine rather
than having multiple physical machines. It helps minimize the environmental footprint by reducing
hardware and power usage.

6. Regularly update software to improve performance and energy efficiency. Remove unnecessary
programs that use CPU and memory resources excessively. It minimize the resource consumption of
your devices helps lower electricity usage and improves performance.

7. Go paperless by using digital communication, digital documents, and electronic bills instead of printed
materials. It will reduce the paper waste and decreases the energy consumption involved in the
production, transport, and disposal of paper.

8. Choose energy-efficient peripherals such as LED monitors, low-power keyboards, eco-friendly
printers, and energy-saving mice. It helps reduce the total energy consumption of your computing
setup.

9. Choose green web hosting services for your websites or online services, which operate on renewable
energy and optimize their data centers for energy efficiency. It will lowers the carbon footprint of
websites and online services.

10.Educate others in your community, workplace, or social circles about the importance of green
computing and how they can adopt sustainable IT practices.

11. Avoid leaving devices on or in standby mode when not in use.

Benefits of Green Computing:

¢ Environmental Impact: Green Computing leads to a sustainable environment by reducing carbon
footprint, optimizing energy efficiency and reducing e-waste.

e Cost Savings: Implementation of green computing leads to cost savings by encouraging reducing
power consumption and operational cost.

e Improved Brand Image: Adoption of green computing practices improve the brand image and
organization’s reputation which attracts the attention of eco conscious customer.

¢ Regulatory Compliance: The government all over world strictly set the environmental regulations
to promote environment sustainability. Adopting green computing practices, the organizations will not
be penalized.

Challenges in Green Computing:

e High Initial Costs: Adopting green computing practices related to energy efficient hardware and
moving to renewable energy sources, generally requires large amount of investment.

¢ Technological Limitations: There are also some technical limitations in the adoption of green
computing practices in the organization level. It is not so easy to upgrade all the computing system or
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software to reduce energy consumption and also not all hardware can be available in eco-friendly
design.

¢ Lack of Awareness and Education: Most of the organizations and its individual may not be aware
of the green computing practices and how to implement it. This is one of the hindrance in the adoption
of green computing.

Conclusion:

As we move toward an increasingly digital world, adopting green computing practices is not just a
technological trend, but a necessity for creating a sustainable future. By focusing on energy efficiency,
reducing e-waste, using eco-friendly materials, and optimizing software and hardware, green computing
plays a pivotal role in addressing the environmental challenges posed by the rapid growth of technology.
For businesses, individuals, and governments, adopting green computing principles is an opportunity to
reduce their environmental impact while also benefiting economically. As technology continues to evolve,
a collective shift toward greener practices in computing will be essential in creating a sustainable, low-
carbon future.
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