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Abstract - Today, the global warming is the most threatening 
disaster to human life and environmental resources. And 
therefore automatically the green computing becomes more 
important research field where the computer world can 
minimize their warming score. Largely using of recycling 
devices and biological components instead of expiring 
electronic goods in computing, generally roots to green 
computing world. The term Green Computing refers as 
environmentally sustainable computing or Green IT. The most 
important aspects of Green Computing Technology, has to 
improve the energy efficiency, reduce the resource 
consumption, disposing of e-waste, and upgrade the computer 
components regularly. To increase the awareness of Green 
Computing Technology will be more achievable among the 
students and faculty members who are all from the computer 
science stream. This paper presents the effective classroom 
teaching methodology on Green Computing, and future 
evolution of Cloud technology. 
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I. INTRODUCTION 
 
Green Computing or Green IT refers to environmentally 
sustainable computing or IT. The aim of green computing 
technology is similar to green chemistry, to reduce the use of 
hazardous or harmful materials, increase the electronic 
products lifetime using energy efficiency algorithms and 
recycling expired electronic waste. At present software 
professionals or IT companies are concentrating more on 
Green Computing initiatives to reduce the environmental 
impacts of their IT operations [2].The origin of Green 
Computing Technology move towards to energy star label 
program created by U.S. Environmental Protection Agency in 
1992 [8]. This energy star program increases the energy 
efficiency of the monitors and climate control equipment. 
Harnessing Green IT: Principles and Practices, mentioned the 
green computing term as designing, manufacturing, disposing 
of computers such as printers, monitors, memory, and 
networking systems with minimal impact to the environment 
[7]. Ultimately the Green Computing research goes to the key 
areas such as making use of computers to increase the energy-
efficient of the system, designing algorithms and hardware 
systems designed for performance related computer 

technologies. So that the way in which introduce the Green 
Computing Technology is for the purpose of power reduction 
of the system, reduce toxic materials from electronic products, 
and recycle the expired electronic materials. 
 

II. NEED OF GREEN COMPUTING – 
ENVIRONMENTAL AWARENESS 

 
A. Greenhouse Gas Emissions 

 
The environmentally sustainable computing is the reduction of 
carbon footprint or CO2 emissions. The leading conclusive 
research on green computing shows that carbon dioxide, other 
chemical emissions are causing global climate every day. The 
aims to preserve the human life from an environmental damage 
are the foremost research on Green Computing [1]. Carbon 
dioxide and other toxic materials emission affect the natural 
resources and human body easily in the fast growing world. In 
Figure 1 the first image signifies how an environmental 
resource gives cool climate and healthy life. But the future 
image shows that un-awareness of the environmental 
sustainability, it leads to lose the enormous natural resources in 
future and also increase the worldwide temperature 
unpredictably.The conscious of carbon footprint helps to 
reduce the greenhouse gas emissions in the world. The 
following are tips to reduce greenhouse gas (GHG) emission in 
our regular life: 
 
 Unplug all the electronic devices when not in use or 

inoperative state 
 Turn off the lights, fans and AC when you leave the room  
 Buy energy-efficient appliances with the energy star label. 

It saves energy, money and also helps to protect our 
environment from GHG 

 Increase the use of eco-products in our regular life and 
direct the children to follow the same  

 Write your thoughts to the local newspaper, it is easy way 
to reach the people about dangers of global warming  

 Contact the local radio station to talk about global 
warming prevention and how to improve environmental 
sustainability  

 Seminars, Conferences and Exhibitions could be organized 
for uneducated people  

 Through the short discussions, educate your family, 
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friends and your colleagues to save our nation  
Present                           Future 

                             
Figure 1: Greenhouse Gas (GHG) Emission 

 
B. Global Warming  

 
Global Warming increases the earth's average temperature due 
to effect of greenhouse gas (GHG), such as CO2 emissions 
from burning fossil fuels or from deforestation [3]. Climate 
model projections were summarized in 2007 Fourth 
Assessment Report (AR4) by the  Intergovernmental  Panel on 
Climate Change (IPCC) reported that 21st century the global 
surface temperature is likely to rise a further 1.1 to 2.9 °C (2 to 
5.2 °F) for their lowest  emissions  scenario and 2.4 to 6.4 °C 
(4.3 to 11.5 °F) for their highest  [4].The causes of global 
warming have been increased today; consequently the high 
temperature of earth affects the human health.  There are 
fundamentally three factors responsible for recent rapid global 
warming: Sun, Earth's reflectivity and Greenhouse gases. 
Which of these three factors affect our today’s earth? It is not 
the reason of sun: because the cause of little warming since 
1750, none since 1980s. It is not in earth reflectivity: the earth 
changes point to cooling, not any particular reason of warming. 
All the points noted that greenhouse gases. Though natural 
amounts of CO2 have varied from 180 to 300 parts per million 
(ppm), but today's CO2 levels are around 390 (ppm). That is 
30% more than the highest natural levels over the earlier period 
of 800,000 years [3].  

 
III. SIMPLE WAY TO USE GREEN COMPUTING  

 
A. Save Energy  
 
Energy Star is a joint program of the U.S. Environmental 
Protection Agency (EPA) and the U.S. Department of Energy 
(DoE) for serving to save money and to protect the 
environment through energy efficient products and practices. 
The energy star programs reduce the heat of computer and 
improve energy efficiency of the computer system. Through 
up-gradation the computer components regularly and also 
saves the system energy will helps to improve the product’s 
lifetime. 
 
B. Power Management Options 

i. Brightness of monitor 
Turn down the brightness of the desktop, laptop and mobile 
devices more than 10 to 15 minutes when it is in idle state. It 
will reduce power loss of the system and saves lot of energy. 
Meanwhile, we can set and adjust the brightness of system in 
control panel mode. 

 
ii. Turn off screen saver 

Screensavers do not save energy, so turn off the computer 
monitor or set as auto sleep mode. According to the 
Environmental Protection Agency (EPA), turn off the 
screensaver can save from $25 to $75 a year on energy costs 
[3]. 

iii. Use of voltmeter 
A voltmeter is an instrument used for measuring  electrical  
potential difference between two points in an electric circuit 
[3]. To measure the electricity usage of a computer system, 
plug-in a voltmeter and also this process will help to identify 
the wastage of electricity when the system is in a non-
operational mode. 

iv. Turn off monitor 
Figure 3 shows that various options on power saving mode on 
today’s laptop and computer system. 
 
Sleep Mode – Sleep mode refers to a low power mode for 
electronic devices such as computers, mobiles, iphones, 
televisions, and remote controlled electronic devices [3]. This 
mode save the energy efficiency of the computer system and 
allowed to reduce the power consumption to the system. 
 
Standby Mode – A computer receives power but does not run 
or in an idle state is called standby mode. It requires only less 
amount of power to run the program. All the running programs 
are saved in read only memory when it is on standby mode. 

 
Figure 3: Power Saving Modes 

 
Hibernate Mode – Hibernate mode is similar to sleep mode but 
saves more power compared to sleep mode. After hibernating, 
the hardware of the system acts as a regular shutdown. 
Therefore the hibernated machine requires no more electrical 
power than the one which is switched off. Hence the 
hibernation is a means of avoiding the burden of saving 
unsaved data before the shut down and also restores all the 
running programs after powering back on [3]. The given below 
are the guidelines to turn off the monitor when not in use [3]:  
 

 Today’s Power management features on a 
computer can help the save energy. 

 Turn off the computer monitor when not in use at 
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least for 20 minutes.  
 Turn off the computer when not in use for at least 

2 hours. 
 

v. Phantom Load 
The term Standby power, is also called as vampire power, 
vampire draw, phantom load, or leaking electricity, which 
refers to the consumption of electric power by electronic 
appliances when it is switched off or in a standby mode [3]. 
Switch of all the electronic instruments when not in use. 
Otherwise unplug, or remove an electrical cable from its 
socket. The table below represents some of Phantom Load of 
electronic appliances in our regular life [3]:  
 

Table 1: Phantom Load Power Consumption 
Appliance Phantom Load 

Computer, Microwave, Television 3 watts 
DVD/ VCR, Answering Machine 5 watts 
Printer, Coffee Maker 1 watt 
Cable and DSL Modem 5 watts 

 
 

C. Recycling E-Waste 
Recycling E-Waste is a recycle or reuse of computers and other 
electronics products. All the electronic instruments have lot of 
toxic materials and harmful chemicals [3]. The improper 
disposing of e-waste affects human body and environment 
resources. To be eco-friendly, it is advisable to recycle old 
electronic products from e-waste with minimal cost for healthy 
life. The U.S. Environmental Protection Agency has stated that 
30 to 40 million surplus PCs have termed under hazardous 
household waste. This report shows that ready for end-of-life 
management in each of the next few years. In order to prevent 
the earth from becoming an electronic dustbin, everyone 
should take part in implementing adequate measures to recycle 
as much as possible [3].  

 
 

 

Figure 6: Recycling Process of E-Waste 
 

Figure 6 represents various stages of recycling process in e-
waste. For the process of recycling in e-waste, the hazardous 
and non-hazardous materials must be separated. Based on the 
hazardous and non-hazardous materials, the recycling of 
electronic devices will be taken place easily. Finally, the result 
of recycling process shows that, obtained mercury recovery is 
99.9%. 

 
D. Cloud Computing on Green Computing 
Cloud Computing has recently received important attention [5], 
as a promising approach for delivering information as a service. 
The Information and Communication Technology provide 
everything as a service by improving the utilization of Data 
center resources. In principle, cloud computing is energy-
efficient technology for ICT [6], provided significant energy 
savings systems. It will concentrate only on hardware aspects 
to explore with the system operation and networking. Finally, 

the Cloud Computing results is generating better resource 
utilization and energy savings, which is good for the 
sustainability movement for green technology [1]. 
 
E. Classroom Teaching 

 
i. Awareness Programs 

Nowadays, we are very eager to learn about the latest 
technology in IT or software applications. But only a few of 
them think over background backbone process of energy 
efficiency of computer system. Educate the importance of 
Green Computing Technology among the Computer Science 
stream students and staff members for an easy way to 
understand how to save and increase energy efficiency of 
computer system. It is also predominant to add the academic 
syllabus, practical lab programs and short term courses to their 
curriculum. And also conduct awareness programs for those 
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students willing to express their research interest and expose 
their knowledge strongly on green computing. 
 

ii. Educate government and non-government 
organization 
 

The government and non-government employees who are not 
under the computer stream are unaware of energy consumption 
of computer system and increase energy efficiency. To create 
awareness among the unaware people, through Exhibitions, 
Training programs, and Value added courses would be 
conducted by the students and faculty members who are more 
aware of global warming. 

 
IV. CONCLUSION & FUTURE WORK 

 
At present the entire world is composed of electronic devices 
to reduce our workload very efficiently and easy manner. But 
the impact of all electric products produced high level heat and 
affecting massive amount of natural resources every seconds. 
To save our world from carbon footprint and toxic materials, 
we will implement the energy efficient programs by building 
operating systems, manufacturing all the products with energy 
star label programmed; educate the students to create 
awareness of recycling e-waste and energy consumption of the 
computer systems. In future the Green Computing will become 
a Green Cloud Computing. We can apply the Green 
Computing Technology on the Cloud Computing it will 
become more effective and benefit to the cloud data centers to 
increase the energy efficiency of the Cloud Computing using 
Green Technology. 
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