
IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES 

ISSN PRINT 2319 1775 Online 2320 7876 

Research Paper   © 2012 IJFANS. All Rights Reserved, UGC CARE Listed ( Group -I) Journal Volume 11, S.Iss 7, 2022 

517 

 

The Imperative of Green Computing in Today's Technological Landscape 
1
Abhay Shukla, 

2
Ashish Shukla, 

3
Pooja Diwivedi, 

4
Rituraj Kushwaha, 

5
Shail Dubey, 

6
Vimal Awasthi 

Department of Computer Applications, Axis Institute of Higher Education, Kanpur, Uttar 

Pradesh, India 

 

Abstract 

Green computing involves supporting essential business computing needs while minimizing 

power consumption, emphasizing sustainability. This emerging paradigm focuses not only on 

processing performance but also on energy efficiency. Broadly, green computing 

encompasses the design, engineering, manufacturing, usage, and disposal of computing 

devices to minimize their environmental impact. The goal is to enhance economic viability 

and optimize the use of computing devices. In this paper, we explore how to apply green 

computing principles and highlight various techniques for energy conservation through 

different approaches. 
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1. INTRODUCTION 

Green Computing is an emerging technology focused on producing and using computer 

devices with minimal carbon emissions. Its main objectives are to reduce the use of 

hazardous materials such as cadmium and mercury, enhance energy efficiency throughout a 

product’s lifespan, and encourage the recyclability or biodegradability of obsolete products 

and factory waste. This involves implementing energy-efficient central processing units 

(CPUs), servers, and peripherals, as well as managing resource consumption and proper 

disposal of electronic waste (e-waste). As awareness about the environmental impact of 

computing grows, green computing is becoming increasingly important. With rising concerns 

about global warming, energy use, and e-waste, both governments and businesses are 

recognizing the need to adopt sustainable practices. Green computing emphasizes the 

efficient use of computing resources to mitigate environmental harm. The substantial amount 

of computing devices produced worldwide affects environmental issues, prompting scientists 

to investigate ways to lessen the negative impact of technology on natural resources. A key 

area of research is the exploration and application of non-hazardous materials in 

manufacturing processes to make computers environmentally friendly from production 

through to disposal. 

The technical processes employed by industries often create significant challenges in 

managing waste. Green computing addresses these issues by promoting efficient resource use 

and waste reduction. It aims to balance energy savings with cost-effectiveness. Currently, the 

adoption of green computing practices is underway, but it is essential first to understand the 

types of energy to be utilized and the methods to achieve this. Analysing the gap between 

available resources and the steps needed to reap the benefits of green computing is crucial. 

Green computing advocates for environmentally responsible approaches to minimize power 

consumption and electronic waste. Key technologies in green computing include 

virtualization, green data centers, cloud computing, grid computing, and power optimization. 
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2. THE NEED FOR GREEN COMPUTING 

Computers are now integral to various fields, enhancing accuracy and efficiency. However, 

their operation relies heavily on power. Increased computer use results in higher power 

consumption and greater heat production, which in turn leads to higher emissions of 

greenhouse gases, such as carbon dioxide (CO2). These emissions have detrimental effects on 

the environment and natural resources. The primary goals of green computing are to reduce 

the use of hazardous materials, improve energy efficiency throughout a product's lifecycle, 

and promote the recyclability or biodegradability of obsolete products and factory waste. 

Computer systems consist of various hardware components such as processors, on board 

graphics, disks, and fans. To enhance efficiency, these hardware components should consume 

minimal power. Software simulation of hardware helps in this regard. For instance, in data 

centers, standalone server systems are being replaced by virtual servers. These virtual servers 

run as software on a few larger machines, allowing for more efficient use of computer 

resources. This approach offers several advantages, including environmental benefits and the 

reduction of the need for high-power PCs, as infrastructure can be provided as a service. 

In data centers, sensors are deployed throughout the facility to monitor temperatures in 

different areas. This data helps in optimizing cooling by identifying areas that require more 

cooling and those where cooling can be reduced. Additionally, recycling waste and 

equipment can contribute to reducing environmental pollution. 

Past research indicates that CO2 emissions and other pollutants significantly impact global 

climate and environmental health. The preservation of our planet is a crucial objective, given 

that Earth is a rare and valuable resource. Green computing practices can lead to substantial 

cost savings by reducing energy expenditures associated with server cooling and lighting. As 

energy demands continue to rise while supply diminishes, energy-efficient systems are 

essential for maintaining a healthy power system. Many industries are now generating their 

own electricity to encourage lower consumption. Data centers, in particular, are facing 

challenges with power and cooling due to increased density, reaching a critical point where 

efficient power management is crucial. 

To effectively tackle the environmental impacts of computing and IT, we need to adopt a 

comprehensive approach that makes the entire IT lifecycle more sustainable. This involves 

addressing environmental sustainability through four key strategies: 

1. Green Use: Reduce the energy consumption of computers and information systems and 

ensure their use is environmentally responsible. 

2. Green Disposal: Refurbish and reuse old computers, and properly recycle unwanted 

electronic equipment. 

3. Green Design: Create energy-efficient and environmentally friendly components, 

computers, servers, cooling systems, and data centers. 

4. Green Manufacturing: Manufacture electronic components and systems with minimal 

environmental impact. 

3. TECHNOLOGIES FOR ADVANCING GREEN COMPUTING 

Carbon-Free Computing: Increasing levels of CO2, methane, and nitrous oxide contribute 

to global warming, resulting in severe environmental issues such as floods and droughts. To 

address this, VIA Technologies collaborates with environmental experts to assess the 
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electricity consumption of devices over their typical three-year lifespan. This assessment 

helps estimate the amount of carbon dioxide the device will release into the atmosphere 

during its operational period. 

Solar-Powered Computing: VIA Technologies, in partnership with Mo-Tech Industries, is 

working on developing fully solar-powered devices. These devices are designed to be 

environmentally friendly, non-polluting, and highly reliable. 

Energy-Efficient Computing: VIA is committed to creating energy-efficient solutions for 

low-power, small form factor (SFF) platforms. In 2005, VIA introduced the VIA C7-M and 

VIA C7 processors, which have a maximum power consumption of just 1 watt. These 

processors produce over four times less carbon emissions compared to traditional processors 

and are well-suited for integration into solar-powered devices. 

4. APPROACHES TO GREEN COMPUTING 

a) The U.S. Environmental Protection Agency’s Energy Star program aims to enhance and 

recognize energy efficiency in various technologies, including climate control systems 

and monitors. Energy Star reduces energy consumption by enabling devices to enter 

"sleep mode" when not in use or minimizing power use during "standby mode." 

b) Dell's Plant a Tree for Me initiative allows customers to offset their carbon footprint by 

contributing an additional 120 to 240 rupees, depending on the product purchased. 

Additionally, Dell has incorporated silicon-on-insulator (SOI) technology and dual stress 

liner technology in its manufacturing processes to lower power consumption in its 

products. 

c) VIA Technologies, a Taiwanese firm specializing in motherboard chipsets, CPUs, and 

other computer hardware, launched its green computing initiative in 2001. This program 

includes the use of power-efficient silicon and solar cells, aligning with VIA’s 

commitment to reducing environmental impact. 

d) The company's advancements in system technologies have enabled it to create fully 

solar-powered devices that are both eco-friendly and efficient. These devices are non-

polluting, silent, and highly reliable. 

e) HP's Planet Partners recycling service plays a crucial role in managing electronic waste. 

By providing recycling facilities for discarded computers, HP helps to decrease landfill 

waste and minimize the release of toxic metals and other harmful emissions into the 

environment. 

f) The Electronic Product Environmental Assessment Tool (EPEAT), endorsed by the non-

profit Green Electronics Council, aids institutional buyers in evaluating and selecting 

desktop computers, notebooks, and monitors based on their environmental performance. 

EPEAT-certified products are designed with reduced environmental impact in mind, 

focusing on minimizing or eliminating hazardous materials, enhancing durability, and 

reducing packaging waste. 

IT vendors are also increasingly adopting green standards for their operations. This shift is 

driven by various factors: 

 The pursuit of new revenue opportunities 

 The need to avoid negative customer reactions 

 The aspiration to demonstrate responsible corporate citizenship 
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5. STRATEGIES FOR REDUCING CARBON FOOTPRINT AND 

IMPLEMENTING GREEN COMPUTING TECHNIQUES 

The rising concentrations of key greenhouse gases—carbon dioxide, methane, nitrous oxide, 

and fluorocarbons—are contributing to global warming, which can result in severe weather 

events, rising sea levels, and various environmental impacts that threaten both ecosystems 

and economic stability. To mitigate these effects and promote green computing, consider the 

following strategies: 

1. Afforestation: Plant trees in areas where processors were purchased, as trees absorb 

carbon dioxide during growth. 

2. Wetland Preservation: Protect wetlands, which play a crucial role in sequestering 

atmospheric carbon dioxide. 

3. Solar Computing: Implement solar-powered computing systems to leverage renewable 

energy sources. 

4. Energy-Efficient Computing Devices: Support initiatives that focus on developing low-

power, compact computing devices designed to be more energy-efficient. 

5. Paper Reduction: Minimize paper use by recycling regularly, printing on both sides, 

using smaller fonts and margins, selectively printing, and opting for digital alternatives 

like email and electronic archiving. 

6. Power Management: Turn off computers overnight to cut energy consumption by 810 

kWh annually, achieving a 67% reduction in energy use. 

7. Monitor Efficiency: Use flat-screen monitors, which consume less energy and are 

gentler on the eyes compared to CRT monitors. 

8. Unplug Devices: Disconnect electronic devices when not in use to avoid unnecessary 

energy consumption. 

9. Monitor Size: Opt for smaller monitors, such as 14-inch displays, which use 40% less 

energy than larger screens. 

10. Sleep Mode: Enable sleep or standby mode on laptops to conserve battery power. 

11. Monitor Power: Turn off monitors when not in use instead of relying on screen savers. 

12. Eco-Friendly Inks: Choose vegetable-based or non-petroleum inks made from 

renewable resources, which are less harmful to the environment. 

13. Electronic Waste Recycling: Recycle electronic waste to reduce the need for new raw 

materials, decrease land degradation, lower pollution, and cut energy usage compared to 

manufacturing new products. 

14. Network Printing: Use network printers in business settings to conserve paper and 

energy. 

6. CONCLUSION 

Embracing green computing practices enables business leaders to make a positive impact on 

environmental sustainability while simultaneously reducing energy and paper expenses. From 

both an ethical and commercial perspective, implementing green computing strategies is 

advantageous. These practices offer numerous business benefits, including cost savings, 

enhanced resilience, improved disaster recovery, business continuity, and positive public 

relations. This paper provides a concise overview of green computing, detailing its various 

approaches, the extent of work accomplished, and the methods used to reduce power 
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consumption. The concept of green computing has gained prominence in recent years as a 

responsible response to global warming concerns. As computing performance and application 

scope expand, so does the recognition of the costs and limitations associated with the energy 

needed to support these advancements. 
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