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ABSTRACT 

 

The growing awareness of how computer resources affect the environment is what led to the 

development of Green computer as a crucial topic of study. The goal of green computing, 

which aims to use computing resources sustainably and efficiently, is examined in this paper's 

evolution. The report highlights the need for proactive steps to limit energy consumption and 

reduce environmental pollution caused by computing activities through an evaluation of the 

expansion and impact of IT on the environment. Key ways to overcome these difficulties are 

explored, including the adoption of ecologically friendly products, recycling and reuse 

activities, and sustainable computing plans. The document also emphasizes the role that 

corporate and commercial sectors play in putting green IT strategies into effect, with a focus 

on the possible cost savings and operational advantages that come with green IT. The research 

methodology used in the study is thorough and includes both quantitative and qualitative 

techniques for gathering data in order to assess how computer devices and infrastructure 

affect the environment. The article emphasizes the significance of energy efficiency concerns 

in promoting environmental sustainability within the computing industry by an analysis of 

power consumption data for computers, displays, and printers. The results highlight the need 

for greater investigation and the adoption of sustainable methods in order to reduce computer 

activities' environmental impact and help create a more ecologically friendly future. 

Keywords: Sustainable computing, Green computing, Energy-saving, Exploration, 

Eco-friendly.  
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1. INTRODUCTION 

Green computing is the practice of making responsible and sustainable use of computer 

resources without negatively impacting the environment. There has been a lot of focus on this 

approach in recent years from academic institutions, environmental groups, and corporations. 

The IT sectors are currently focusing on "going green" as a PR and cost-cutting initiative. A 

triple bottom line—economic viability, social responsibility, and environmental impact—is 

the core of green computing. This approach deviates from the norm in business, which has 

traditionally prioritized the financial feasibility of a computer solution. Following the 1992 

launch of the "Energy Star Programme" by the United States Environmental Protection 

Agency, the phrase "Green Computing" was coined. It was an initiative to encourage the use 

of energy-efficient hardware through a voluntary labeling program. Later on, the same 

program was also implemented in Asia and Europe.  

While factories produce pollution in a more obvious way, the information technology sector 

contributes covertly through the wasteful use of hardware and the unwitting consumption of 

power. Therefore, investigating and mitigating this indirect negative impact on the 

environment is the central goal of green computing. Collecting, storing, tracking, and 

analyzing massive amounts of data—including click stream data, event logs, mobile phone 

records, and more—is essential for enterprises and organizations in today's world of constant, 

ubiquitous commercial transactions across all accessible channels. However, companies and 

the environment will pay a price for all of this. Power is consumed in the operation and 

cooling of the many servers housed in data warehouses and the massive data centers that host 

them. The information technology sector has started to tackle data center energy consumption 

in a number of ways, such as by implementing storage area networks, blade servers, 

virtualization, and more efficient cooling systems. However, there is still a fundamental 

obstacle to establishing sustainability. Despite the environmental benefits of more recent, 

trending methods, conventional, appliance-centric data warehousing options will just keep 

adding hardware to the problem as data volumes continue to skyrocket. 
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1.1.Development and effect of IT on environment 

Bill Gates and Steve Jobs, the original PC dreamers, set out in the 1980s to make computers 

available to everyone. Little did they know that today millions of computers power billions of 

dollars' worth of online transactions every single day, all over the world. Energy consumption 

and cost reduction programs are a big emphasis and opportunity within Green IT. This is not 

surprising, considering that the average desktop computer and display consume between 60 

and 300 watts of electricity.An organization would use approximately 35 million kWh of 

power per year if its network consisted of 20,000 desktop computers that were active all the 

time and drew 200 watts. This would cost the company almost $3 million in utility expenses 

per year, based on the average cost of electricity in the US, which is $.0855/kWh. Around 90% 

of workstations that are in use on a typical workday do not have their energy saving features 

turned on. Implementing power management policies and standards might result in yearly 

savings ranging from $900,000 for lower-end 60-watt devices to up to $2.4 million for 

higher-end devices, based on a base of 20,000 workstations. Neither the size nor the nature of 

these figures tend to inspire swift action when considering energy expenditures from the 

perspective of a small business or homeowner. Maybe this is why most people don't give a 

second's thought to leaving their desktop computers on all the time with screensavers 

activated. When considering the overall effect from the viewpoint of the electrical drain 

produced by a medium-sized firm or town, though, a quite different picture emerges. 

1.2.Green computing solutions  

1.2.1. Develop feasible green-registering plans 

Everyone connected to the industries, from CEOs on down, must be actively involved for this 

to happen. It is necessary to compile organizational policies and checklists that include 

required standards, official regulations, "green-recommendations," and a catalogue of 

recyclable and non-recyclable materials. Reduced paper consumption and increased recycling 

of obsolete machinery and computer systems are two examples of how best practices and 

initiatives can help businesses cut down on their e-waste.  
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1.2.2. Recycle and Reuse  

There is an easy and eco-friendly way to dispose of old or unused electronics. There are toxic 

metals and chemicals in computers, and they can release these toxins into the air. Computers 

should never be thrown away in a landfill. Rather than throwing them away, recycle them 

through a manufacturer's program or at a local facility. Alternatively, you might give a 

non-profit organization your operating PC.  

 

1.2.3. Purchase items which are ecologically green and sound 

Make sure you and the environment are both protected by buying environmentally friendly 

products. Products like these lessen the environmental damage that comes from using too 

much power. These shoppers should be incentivized to purchase eco-friendly items. The 

design of eco-products needs to adhere to strict, unambiguous standards. The production 

process of environmentally friendly items also requires manufacturers to be involved and 

appropriately credited. Buy items that have been registered with the Electronic Product 

Environmental Assessment Tool. The Green Electronics Council, a non-profit organization, 

promotes EPEAT as a tool for buying.  

1.2.4. Minimizing utilization of paper   

The use of paper can be eliminated in numerous ways. The accumulator can handle any task 

because computers are now more popular than anything else. Modern means of 

communication have arrived at your home in the form of e-mail, free-messaging, and various 

social networking sites. Also, more and more businesses are attempting to switch to a 

"paper-less-mode" as time goes on, which is helping to reduce paper use.  

1.2.5. Conservation of energy  

All electrical devices use power that comes from fossil fuels or other non-renewable sources. 

So, be smart about how you use energy and implement strategies to save it for when you 

really need it. 
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1.3.Green Computing in corporate/business sectors 

The term "green technology" encompasses not only "green computing," but also the 

ecologically conscious application of computing and related resources. Implementing best 

practices involves using servers, peripherals, and CPUs that are energy efficient. The network 

managers can save money and improve their operations with this. Technologies such as Cloud 

Computing provide a fantastic alternative for a whole corporation. Hardware, such as servers, 

is rendered unnecessary. The substitution of "virtual" or "the cloud" servers for physical ones 

is a key component of cloud computing, which is also known as virtualization. Businesses and 

corporations can benefit from this since moving their servers online reduces the need for 

physical servers, which are large, heavy, and energy intensive. Data storage, networking, 

software applications, and operating systems are all essential areas for implementing Cloud 

Computing, which will decrease hardware requirements for a certain industry. Consequently, 

businesses and corporations can cut down on support and maintenance expenses, as well as 

the time and energy needed for it. Forms, papers, notes, sales logs, contracts, and a plethora of 

other paperwork is an inevitable part of any office setting. It might also involve printing 

different purchase reports, sending hardcopy quotations or sales orders via mail or fax, etc. 

You may avoid a lot of paperwork by doing these tasks online instead.  

1.4.Objectives of the study 

 To evaluate the environmental impact of desktop and laptop computers based on various 

factors. 

 To assess the sustainability features and environmental impact of different types of printers, 

including inkjet, laser, and eco-friendly alternatives. 

 

2. LITERATURE REVIEW 

Usvuvet. al., (2017)We out a few methods to reduce the power consumption of cloud 

computing. We present RUAEE, an energy-saving server consolidation technique that takes 

resource consumption into account; it can reduce the amount of live migrations of virtual 

machines while improving resource efficiency. Results from experiments demonstrate that 
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RUAEE can reduce energy consumption and prevent cloud data center service-level agreement 

(SLA) violations.  

Sharma(2017)explored Green Computing through the creation of efficient software that makes 

use of all the CPU cores, leading to faster execution and less energy consumption compared to 

a single-core version of the program. In order to back up the study, a case study is also 

presented. Additionally, the study highlighted that the multi-core technique outperformed the 

single-core computation when the number of computations was higher.  

Kumar et. al., (2017) proposed a method for optimizing the lifetime of Wireless Sensor 

Networks (WSNs) that use Huffman coding and Ant Colony Optimization (ACO). In 

comparison to the state-of-the-art methodologies, they demonstrated that the proposed method 

was superior.  

Kharchenkoet. al., (2017)described the Green Co project run by the European Union, 

examined the key principles of development and implementation, listed the indications and 

values of green computing, and clarified the conceptions and classification of green I.T. 

engineering.  

More et.al.,(2017)research on green cloud computing strategies, models, and algorithms. 

Virtualization is the method that is employed. Virtual machine (VM) consolidation is the 

primary focus of the research. Turning physical equipment on and off in response to workload 

demands is one way to reduce power consumption. Energy efficiency and power savings in data 

centers are the primary foci of the methods presented.  

Mesaadet. al., (2017)the existing green computing projects, analyzed them, and compared 

them to demonstrate their efficacy. From an e-waste management perspective, the HP program 

is the most environmentally friendly strategy for managing computer garbage. According to 

recent data on energy savings and the reliability of their labels, the Energy Star and EPEAT 

programs have been the most effective in this area.  

AlMusbahiet. al.,(2017)analyzed the progress and difficulties of environmentally conscious 

computing. In his discussion on green computing, Kern centered on green software and user 

surveys as means of raising awareness of the topic.  
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Tyurinet. al., (2017)presented a method for synthesizing fault-tolerant, delay-insensitive 

circuits, as well as new indices for computing systems' competency, and examined 

fault-tolerant circuits' semi-modularity.  

Sharma et. al., (2017)conducted research on and provided a detailed description of an 

environmentally friendly university data center, gaining valuable insight into the many 

operational and competency traits along the way.  

Shaikhet. al., (2017)examined the topic of the environmentally friendly Internet of Things by 

delving into methods for the effective and efficient implementation of numerous enabling 

technologies, such as the Internet, smart objects, and sensors, among others. Also, in order to 

enable a green IoT, they have reviewed the many current applications, projects, and 

standardization efforts related to the Internet of Things (IoT) and have identified a few 

obstacles that will need to be addressed soon. 

3. RESEARCH METHODOLOGY 

3.1. Research design 

This project will utilize quantitative and qualitative methodologies to study how computing 

devices and infrastructure affect the environment. To assess the environmental impact of 

desktop and laptop computers, manufacturers, industry reports, and environmental 

organizations will provide quantitative data on energy consumption, manufacturing materials, 

and end-of-life disposal. It will be assessed using life cycle assessment (LCA) and carbon 

footprint calculations using specialized software. Case studies and real-world examples will 

provide qualitative insights to evaluate results and advise on minimizing environmental impact. 

As part of the second purpose of the monitor technology evolution examination, a systematic 

literature review will collect data on CRT, LCD, and LED monitor energy efficiency, 

recyclability, and environmental sustainability. This assessment will include comparative 

analysis and expert interviews to fully understand monitor technical advances. Using a similar 

methodology, the third goal of evaluating printer sustainability and environmental impact will 

combine qualitative examination of sustainability characteristics and end-of-life disposal 

methods with quantitative energy and material usage statistics. The fourth goal of the study, 
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which examines sustainable computing infrastructure trends and new technologies, will use 

literature review, expert interviews, and case studies to find new ways to reduce computing 

operations' carbon footprint. This research design integrates real-world examples, industry 

experts' qualitative observations, and quantitative data analysis to provide comprehensive 

insights into sustainable computing practices. 

 

3.2.Data collection methods 

 Quantitative data collection - The process of collecting quantitative data is methodically 

compiling numerical data about the environmental effects of printers, desktop and laptop 

computers, monitor technologies, and sustainable computing infrastructure. Using a variety 

of sources, including industry publications, technical documents, manufacturer 

specifications, and emissions and efficiency ratings, this strategy comprises gathering data 

on variables like energy consumption, materials usage, emissions, and efficiency ratings. 

 Surveys and interviews - In order to augment quantitative data, surveys and interviews are 

utilized to obtain perspectives, attitudes, and practices pertaining to sustainable computing 

from users, IT professionals, and industry experts. These techniques offer insightful 

qualitative information on usage patterns, preferences, and understanding of environmental 

issues through organized questionnaires and facilitated talks. 

 Case studies - Case studies provide in-depth analyses of practical applications of 

sustainable computing techniques, including specific insights into tactics, difficulties, and 

results. 

 Data collection from manufacturers - Directly acquiring details from manufacturers' 

paperwork and reports on product specs, environmental performance, and sustainable 

characteristics is known as data collection from manufacturers. A thorough grasp of the 

environmental impact and sustainability practices within the computing sector can be 

attained by fusing quantitative data collection techniques with qualitative methods 

including surveys, interviews, and case studies. 
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3.3. Data collection tools  

 Energy monitoring tools: To measure and document desktop and laptop computer energy 

consumption under varied usage scenarios, use power meters or energy monitoring 

software. 

 Software for life cycle assessment (LCA): Analyze the environmental impact of desktop 

and laptop computers using life cycle assessment (LCA) software tools, covering 

everything from raw material extraction to end-of-life disposal.. 

 Environmental performance data from manufacturers: Gather product details and 

environmental performance information straight from the websites, technical papers, and 

sustainability reports of printer manufacturers. 

 

4. DATA ANALYSIS AND INTERPRETATION 

Table 1:Power consumption of computer 

 

Device Avg. Power 

Consumption (Watts) 

kWh per 

Day 

kWh per 

Month 

kWh per 

Year 

Desktop 

Computer 

102 10 24.37 292.4 

Laptop 

Computer 

62 10 14.63 175.34 

 

 

Figure 1:Power consumption of computers and laptops 
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There are significant variations in the environmental impact of desktop and laptop computers 

when comparing their typical power and energy consumption. Compared to laptops, which 

have an average power usage of 62 watts, desktop PCs have a far higher power consumption 

of 102 watts. As a result, desktop computers use about 1.6 times as much electricity annually 

and per day as laptops. For example, a desktop computer uses about 292.4 kWh annually, but 

a laptop uses 175.34 kWh. This difference in energy usage highlights how crucial it is to take 

the environment into account when deciding between desktop and laptop computers, with 

laptops typically being the more ecologically friendly and energy-efficient choice. To fully 

assess the environmental impact of computing equipment, however, additional elements 

including the materials used in manufacture and end-of-life disposal techniques should also be 

taken into account. 

Table 2: Power consumption of monitors 

Monitor Type Avg. Power 

Consumption 

(Watts) 

kWh per Day kWh per Month kWh per Year 

17” CRT 77 10 18.28 219.17 

17” LCD 22 10 4.89 58.46 

17” LED 20 10 4.40 52.61 

 

 

Figure 2: Power consumption of monitors of different kinds 
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There are notable variations in the environmental impact of 17" CRT, LCD, and LED 

monitors when comparing their average power and energy usage. Compared to LCD and LED 

displays, which have average power consumptions of 22 and 20 watts, respectively, the CRT 

monitor uses significantly more energy, with an average power usage of 77 watts. Due to this 

difference, the CRT monitor uses roughly 3.5 times as much electricity annually and per day 

as LCD displays, and 3.8 times as much as LED monitors. The average annual consumption 

of a CRT monitor is 219.17 kWh, but the average annual consumption of an LCD or LED 

monitor is around 58.46 kWh and 52.61 kWh, respectively. These results highlight how 

crucial it is to switch from CRT to LCD or LED monitors in order to lower energy costs and 

lessen environmental effect, in line with more general sustainability objectives in the 

computer industry. 

 

Table 3: Power consumption of printers 

Printer Max Power Consumption 

(Watts) 

kWh per Day kWh per Month kWh per Year 

P1 37 10 8.5227 102.29 

P2 17 10 3.6527 43.85 

P3 35.60 10 8.66375 103.966 

P4 254 10 61.364 736.346 

 

 

Figure 3:  Power consumption of different kinds of printers 
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There are notable differences in the environmental impact of printers P1, P2, P3, and P4 when 

their maximum power consumption and energy usage are analyzed. Among the printers, 

Printer P4 is the most energy-intensive, consuming a maximum of 254 watts of power, which 

is significantly more than any other printer. As a result, P4 uses around seven times as much 

electricity annually and per day as the other printers in the comparison. P4's annual energy 

usage is roughly 736.346 kWh, which is substantially more than the combined energy 

consumption of printers P1, P2, and P3, which are roughly 102.29 kWh, 43.85 kWh, and 

103.966 kWh, respectively. These results highlight how crucial it is to take energy efficiency 

into account when choosing printers in order to reduce your impact on the environment and 

operating expenses. Furthermore, switching to P2 or P3 printers, which have reduced power 

consumption, can greatly cut down on energy use and support environmental initiatives in 

office settings. 

5. CONCLUSION 

The considerable influence that desktop and laptop computers, display technology, and printers 

have on environmental sustainability is highlighted by the examination of power and energy 

consumption for these devices. It has been observed that desktop computers use significantly 

more energy than laptops, which emphasizes the significance of taking energy efficiency into 

account while selecting computing devices. It has been demonstrated that switching from CRT 

to LCD or LED monitors reduces energy consumption and environmental effect greatly, in line 

with more general sustainability aims. In an office setting, choosing printers with lower power 

consumption can also help cut down on electricity use and lessen its negative environmental 

effects. These results highlight how crucial it is to take energy efficiency into account when 

choosing computing equipment and infrastructure in order to support environmental 

sustainability. Reduce the carbon footprint of computing activities and help create a more 

ecologically friendly future by conducting more research and putting sustainable principles into 

effect. 
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5.1.Future of green computing  

In order to achieve green IT, it is necessary to incorporate new, highly efficient electronic 

products and services into the plan, as well as explore all potential energy savings measures. 

The usage of environmentally friendly and sustainable components will soon be the standard, 

not the exception, in computers, as business-wise corporations are placing a focus on this trend. 

In response to this strategy, for example, the Canadian firm Userful Inc. developed Discover 

Station, a product that transforms a single computer into ten. Discover Station is rapidly 

replacing traditional desktop computing as the gold standard for green computing on a global 

scale. It does this by harnessing the idle processing power of contemporary personal computers. 

A single computer may support multiple users with ease. 

Roughly 15% of the $250 billion spent annually on computer power goes toward actual 

computing; the remainder is lost due to idling. As a result, yearly savings in carbon emissions 

are directly proportional to the amount of energy saved on computing and computer hardware. 

Considering the widespread reliance on IT, the sector must spearhead a green revolution like no 

other by adopting new practices. Green technology has unprecedented opportunities, and 

businesses are beginning to see it as a means to generate additional revenue while also 

advancing environmental causes. In order to achieve green IT, it is necessary to incorporate 

new, highly efficient electronic products and services into the plan, as well as explore all 

potential energy savings measures. Power consumption has always been higher for faster 

processors. Particularly in server farms, where the CPUs and HVAC systems work together, 

inefficient CPUs are a double whammy since they consume an excessive amount of electricity 

and generate an excess of heat, which in turn raises the demand for air conditioning. Processors 

fail far more frequently when temperatures are high, and this waste heat adds to the reliability 

issues. For a long time, a lot of people have been trying to make computers more efficient and 

eliminate this inefficiency. The efficiency of power supplies is also infamously low, often 

reaching as low as 7%. A good power supply is essential for any computer since it powers every 

component. This is being addressed by new power supply innovations, which operate at 80% 

efficiency or higher. 
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