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Abstract   Green computing is introduced for the 

environmentally sustainable use of computers and related 

resources like monitors, printer, storage devices, 

networking and communication systems efficiently and 

effectively with minimal or no impact on the 

environment. This study is an attempt to measure the 

awareness, practices and responsibility carried out by 

students towards green computing in institution of 

higher education. A questionnaire was developed to 

determine the awareness, practices and responsibility 

toward the green computing between IT and non-IT 

students. The results suggest that students have an 

average level awareness about green computing and their 

everyday green computing practices are not satisfactory.  

The results indicate the need for green computing 

education to be integrated into the higher education 

curriculum to increase awareness while minimize the 

harmful impact to the environment. 

 

Keywords:   Green computing, Green computing 

awareness, Green computing practices. 

 

 

1. INTRODUCTION 

Nowadays, Information Technology (IT) has radically 

changed our work and life while enhanced our 

productivity, economy and social well-being (Murugesan 

and Gangadharan, 2012).  However, most people do not 

realize that IT has been contributing to environmental 

issues. Computers and other IT infrastructure absorb 

significant measures of power, which is expanding day by 

day, placing a substantial weight on our electric grids and 

adding to greenhouse gas (GHG) emissions.  In other 

words, IT is both a solution and a problem for 

environmental sustainability. According to Zhang et al., 

(2011) total amount of global data center power 

consumption is about 2 percent of total carbon dioxide 

emissions.  IT hardware creates 35 million tons of 

exhaust emissions every year, which are equivalent to the 

carbon dioxide emissions in the aviation industry. 

Therefore, IT has a new part to play in making a greener 

world, more sustainable environment and offering 

economic benefits are the new role of IT. 

 Green Computing has started subsequent to 

1987 when the World Commission on Environment and 

Development issued a report entitled "Our Common 

Future", which proposed the fundamental ideas of 

"sustainable development".  The U.S. Environmental 

Protection Agency (EPA) launched the Energy Star 

program in 1992 as a started on Green Computing term 

(Mittal and Kaur, 2013).  Energy Star served as a sort of 

voluntary label granted to computing items that 

succeeded in minimizing the utilization of energy while 

maximizing productivity (Mittal and Kaur, 2013a;  

Kochhar and Garg,  2011).  Energy Star was intended to 

advance and lower energy consumption, decrease 

Greenhouse gas (GHG) emissions caused by power, 

climate control equipment and different advance 

technologies.  

 In Malaysia, green technology has been 
identified as one of the key drivers of national economic 
growth. In April 2009, the Ministry of Energy, Green 
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Technology and Water (KeTTHA) was established in 
order to provide sustainable energy and water for all with 
a greener. KeTTHA responsible to innovate and manage 
resources strategically by ensuring availability, reliability 
and affordability of energy and water services and to 
champion the application of green technology to 
promote green economy and green living (KeTTHA, 
2015). The Malaysia government has also established a 
fund, the Green Technology Financing Scheme (GTFS), 
RM 1.5 billion to promote green computing technology. 
The Ministries of Education and Higher Education are 
also working with KeTTHA in promoting and 
integrating green topics in the education system to create 
awareness among the young. 
 Green computing is the practice of using 

computer and other IT resources effectively and 

efficiently (Harbla et al.,2013; Batlegang, 2012).  

Dookhitram et al., (2012) found that green computing is 

the study and practice of using computing resources in 

energy efficient and eco-friendly manner. Green 

computing, also known as green IT (Murugesan and 

Gangadharan, 2012). Meanwhile Ahamad and Ravikanth 

(2012) illustrated green computing as “… the 

environmentally responsible use of computers and related resources, 

such practices include the implementation of energy-efficient central 

processing unit (CPUs), servers and peripherals as well as reduced 

resource consumption and proper disposal of electronic waste (e-

waste)”.   
 Murugesan (2013) reported that U.S., Hong 

Kong, India, parts of Europe and U.K. already under 

way efforts to educate the young generation through 

educational programmes in schools and universities.  In 

Malaysia, there is limited attention paid to the green 

computing awareness level among Higher Education 

Institute students through educational programmes 

(Ahmad et al., 2013).  Research in green computing, 

mainly focused on solutions for the IT industry and 

businesses, and neglected the end users, especially 

students in Higher Educational Institutes like universities 

and colleges, the realization of green computing and their 

practice towards it.  Therefore, this study is an attempt to 

identify the level of awareness and practices of the green 

computing among Higher Education Institute (HEI) 

students in Malaysia.   

 

 

2. AWARENESS & PRACTICES OF GREEN 

COMPUTING IN HEIs 

Awareness is a need to practice an idea of the new 

things.  Without awareness, the practice does not do 

appropriately and adequately and the other way around.  

There is stand out exploration point out about the 

awareness level and practices together in this area. 
Ramachandiran (2012) examined the awareness that 

improvement Green ICT in Malaysia is still at the early 

stage.  Therefore, greater efforts need to spread and 

promote the importance of green computing to ensure 

success of implementation of Green ICT across all the 

educational institutes.  Besides that, Ramachandiran 

(2012) additionally mentioned that majority of the 

students are not conscious of Energy Star products due 

absence of awareness of the end-users.  

 Ahmad et al., (2013) expressed Malaysian public 

universities students insufficient of the knowledge in the 

adoption of green computing. In Exploring Malaysian 

university students’ awareness of green computing, the 

researcher found that most of students having either low 

levels awareness or none of it at all on a green computing 

issues (Ahmad et al., 2014) but the researcher neglects to 

do discover the practices done by students in saving the 

environmental to reducing the carbon  dioxide emissions 

(CO2). 

 Ramachandiran (2012) conveyed study among 

tertiary students to identify Green ICT practices, 

awareness level and the gender differences and their 

Green ICT practices.  The study carried out in private 

Higher Education Institute among students from various 

specializations and semester two onwards.  Students may 

have the awareness, but their absence of activities taken 

students to practice it on daily lives.  For example, the 

students encouraged only printed the necessary 

documents to be used compare printing the whole 

documents. However, there is no any commitment if 

only the awareness exists among students and no any 

practices carried out towards it.   

 Batlegang (2012) found that the dominant part 

of students had restricted or no knowledge of green 

computing issues, and frequently engaged in practices 

that prompted pointless high usage of electricity.  

Although the college made efforts to create energy 

conversation awareness via posting green ICT messages 

and power saving tips in all classes and computer labs, 

students’ level of green computing awareness remained 

low and discouraging.  Batlegang (2012) concluded that 

broad work should have been done towards its campus 

population on going green and minimize the lacking 

green knowledge at the college.  
According to Dookthiram et al., (2012), most of 

the students are computer literate and use the computer 

in their daily life.  Furthermore, they use the web more 

often and this may be a noteworthy motivation why 

Social Networking Sites and Online Forums are the 

primary data channels for gaining IT-related 

environmental knowledge.  Based Dookhitram et al., 

(2012) study, they observed that the students do have 

some knowledge about green computing and their 

computer-related activities also attached to their 
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knowledge.  Some essential practice gaps were identified, 

particularly in the students’ practice of screen savers, 

monitor and system sleep, and switching off of the 

computer when away.  It gives the idea that the students 

are ignorant of the way that screen savers and sleep 

functions expend the same amount of energy as any 

running application. 

 Cai (2010) proposed sustainability combination 

in computing education at undergraduate level at the 

Michigan Technological University to enhance awareness 

among university students and provide insights for 

sustainable development.  Sequentially, the university 

approached with three plans for sustainability integration 

in computing, specifically another course on green 

computing, design and development of green computing 

modules and projects plugged into existing computing 

courses and re-designing of some existing courses.  

Throughout this implication, the student know the 

approaches to contribute towards green computing and 

will decrease the energy usage and reduce the carbon 

emission level in the earth. 

 

 

3. METHODOLOGY 

This study analyzes the awareness in green computing 

among ICT-related and non-ICT related undergraduate 

students towards green computing students in HEI.  A 

total of 20 questionnaires was distributed as a pilot study 

to randomly selected students from various faculties.  

The study was carried out by distributing the 

questionnaires via social media, Facebook and emails to 

randomly selected respondents.  The researcher measure 

the analysis based on the awareness of the student and 

practices carried out towards green computing in the 

context of using the computer, buying new computer 

equipment, printing of pages daily and refilling ink for 

the printer. The initial results and discussions are 

presented in the next section. 

 

4. THE STUDY 

The initial results and discussions are presented into 

general overview, awareness and practices of green 

computing and responsibility towards green computing. 

Based on the analysis, most of the respondents (93.3%) 

agreed that they are using the computer while the rest 

(6.6%) do not use the computer.  40% of the 

respondents said they are having own laptop and 

computer while 60% of the respondents only own laptop.  

The percentage of laptop user 100% because the laptop 

is more portable to bring anywhere compare to desktop. 

 Figure 1 shows the duration of years have been 

using a computer among the respondents.  57% of ICT 

respondents agreed that they are using the computer 

more than 5 years and less than, equal to 10 years while 

the rest ICT students (43%) said they are using the 

computer than 10 years.  In non-ICT portion, 37.5% of 

the users use the computer more than 10 years while the 

rest are 37.5% of the user using computer less than 5 

years and 25% voted for less than 10 years.  As overall 

analysis, 60% of the respondents have more than one 

computer or laptop while 40% of the respondents only 

owns one computer or laptop.  In terms of screen savers, 

ICT students (100%) do not use the screen saver on 

his/her computer or laptop while the 50% of the non-

ICT students using screen savers.  

 

 
Figure 1: Duration years of using a computer 

 

 Figure 2 below shows the hours spend by the 

respondents of using computer per day. 86.6% of the 

respondents agreed that they are using the computer for 

a long time.  Only 13.3% representative of non-ICT 

students said that they use the computer for a short time.  

60% of the respondents said that they spend around five 

to ten hours on the computer while the rest 20% said 

that they spend more than ten hours and the other 20% 

spend less than five hours.  Thus, it’s shows that ICT 
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Figure 2:  Hours spend of the respondents using a 

computer 

 

students spend more their time by using the computer 

compare to non-ICT students.  Only 26.6% of the 

respondents said that they do not use other computing 

devices such as printers and scanner compared to 73.3% 

use other computing devices.  The average number of 

pages printed per day of the respondents is less than 10 

pages.  

Figure 3 shows the frequency of using low-

power consumption mode.   

 

 
Figure 3: Frequency of using low-power consumption 

mode 

 

12.5% of the non-ICT students said they are unaware of 

such modes while the 62.5% agreed they are use low-

power consumption mode every time and 25% of the 

respondents voted for the always option. Besides that, 

the ICT students said 28.6% are always use the low-

power consumption and will use the mode if necessary 

but 42.9% of the ICT respondents are unaware the 

presence of the low-consumption mode.  

 

3.1   Awareness of Green Computing 

 

The first question of this section is do you care about the 

environment? 100% of the both portion respondents 

answered yes.  Figure 4 shows the respondent’s 

knowledge towards the term of “Green Computing”.  

Based on figure 1, 85.7% of the ICT group respondents 

said that they are know the term of “Green Computing” 

while only 37.5% of non-ICT students aware of the term.  

 The same percentage, 85.7% of ICT know the 

benefits of the green computing, compare to non-ICT 

students, only 25% of the them able to know the benefits 

of the green computing.  In the third question of this 

section, 100% of the non-ICT agreed that they are will 

turn off the computer when it is not in use while only 

28.5% of the ICT students will let the computer running 

although not in use. 

 

 
Figure 4: Know the term of “Green Computing” 

 

Figure 5 shows the knowledge test regarding harmful 

impact of using computers by the respondents.  The 

majority of the non-ICT (62.5%) know about the 

harmful impact of the use of computers while 14.3% of 

the ICT agreed that they do not aware about the harmful 

impact.   
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Figure 5: Know the harmful impact of using a 

computer 

 

Figure 6 shows the understanding of the term of 

“Energy Star”.  Only 25% of the non-ICT student 

agreed that they know about the “Energy Star” program 

while the rest 62.5% proved that they do not get the 

exposure of the “Energy Star” program and 12.5% are 

leaving the question blank.  In the opinion of ICT 

students, 57% of the respondents agreed they knew 

about the presence of “Energy Star” program and 43% 

of the ICT students are unaware about the “Energy Star” 

program.  

 

 
Figure 6: Respondents know the term of “Energy Star” 

 

 Regarding the energy efficiency program, 62.5% 

of the non-ICT respondents are does not know the 

program specifically while 42.9% of the ICT students 

also said they are does not know there is an energy 

efficient program.  Only 37.5% of the non-ICT students 

answered that they know about carbon emission (CO2) 

generated by computer and its devices and ICT students 

agreed 71.4% of them know it better.  But, most of the 

respondents aware of the term carbon emission (CO2) 

that impact to environment like acid rain and global 

warming, ICT students voted 85.7% and 75% agreed by 

non-ICT students.  

 As overall, most of the respondents (66.7%) 

said they unaware about operating systems that consume 

less energy while 33.3% of the respondents has an idea 

of the operating systems. 57% of the ICT respondents 

said they had used Linux operating system while non-

ICT students agreed 75% of them does not use Linux 

operating system before.  Only 26.6% of the respondents 

overall know about the search engine that consumes less 

energy which is 12.5% of the non-ICT respondents and 

ICT respondents are 42.9%.  

 

 
Figure 7: Respondents aware companies’ initiatives 

towards green computing 

 

Figure 7 shows the awareness of the respondents 

regarding companies’ initiatives towards green 

computing.  Most of the respondents (60%) are unaware 

about the companies’ initiatives towards green 

computing, which consists of 75% of non-ICT students 

and ICT students are 42.9%.  The non-ICT proved has 

low knowledge regarding companies’ initiatives towards 

green computing.  Besides that, only 33.3% of the 

respondents said that they know about the more 

sustainable manufacturer product to our environment 

while the rest 60% has no idea about it and 6.6% leave it 

the question blank.  Next, 57% of the ICT respondents 

agreed they knew about e-waste generated from the 

computing equipment compare to non-ICT has 75% 

who does not know about the e-waste generated.  

 Figure 8 shows how many of the respondents 

seen or heard about green computing campaign. Majority 

respondents of ICT students (85.7%) and 25% of non-

ICT students said they have seen or heard about the 

green computing campaign while the rest portion of the 

respondents agreed that they does not have heard or 

seen any kinds of green computing campaign before 

which is 75%, non-ICT and 14.3%, ICT.  20% of the 

respondent disagree that telecommuting is a way 

companies can make their office greener while 6.6% of 

the respondent leave it blank and the left amount of the 
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respondents (73.3%) agreed the statement is true.  The 

majority of the respondents (66.7%) disagrees with the 

statement of green computing equipment is so expensive 

so that small business cannot afford it.   

 
Figure 8: Green computing campaigns 

 

ICT students agreed with the statement given, “Recycling 

printer cartridges is greener than refilling them”, 71.4% 

and 75% of the non-ICT also agreed that recycling 

printer cartridges are greener than refilling them.  While, 

28.5% ICT students and non-ICT students, 25% 

disagreed with the statement given.  Most of the 

respondents answered true, to the last question in this 

section; constantly shutting down and restarting your 

computer during the day would consume more energy 

than just leaving it running?  The numbers of the ICT 

students answered true are 85.7%, while 37.5% agreed 

from non-ICT respondents. 

 

3.2  Practices towards Green Computing 

The first question that respondent requested to answer is 

when you purchase a new electronic device do you 

consider “Energy Star” logo?  Figure 9 shows the 

consideration of “Energy Star” logo while purchasing 

new electronic or computer equipment.  50% of the non-

ICT students agreed that they will consider the “Energy 

Star” logo and ICT students also agreed with 57%.   But, 

the equal 50% of non-ICT students said that 

respondents won’t consider the logo while purchasing 

and 42.9% of ICT students also disagreed with the 

consideration.  40% of the overall respondent do not 

have any product with “Energy Star” logo while the rest 

of 60% have the product with the logo of “Energy Star”.  

The majority of the respondents said that they will 

consider the cost while purchasing any product 

compared to only 6.7% disagreed with the statement.  

57% of the ICT students have a screen saver in terms of 

saving energy when the computer is idle and only 25% of 

the non-ICT respondents use the screen savers. 

 

 
Figure 9: “Energy Star” logo consideration 

 

42.9% of the ICT students said that they use 

the software that turns off hardware when the computer 

is idle, but the same percentage (42.9%) ICT students 

also stated that they do not use any kinds of software.  

While the rest of ICT students (14.3%) stated they do 

not know software that can turn off the hardware.  Non-

ICT students stated that only 12.5% use the software 

while 50% of them do not use it and 37.5% has no idea 

regarding the software which is used the turn off 

hardware when the computer is idle. 

  

 
Figure 10: Consideration of energy while buying a new 

computer 

  

Figure 10 shows the consideration of energy 

while respondents buying a new computer. Most of the 

ICT students respond that they will buy a new computer 

which suits their needs except 28.6% respondents prefer 

buying the most powerful computer even if he/she 

doesn’t need all the power.  In the case of non-ICT, 

majority of the respondents (75%) prefers the one that 

suits their need and few (25%) are preferred computer 

that uses less energy.  50% of the non-ICT student stated 
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they will refill the ink if the printer cartridge runs out, 

12.5% of non-ICT students answered that he/she not 

the one who takes care of that and number of 

respondents will buy the new cartridge are 37.5%.  ICT 

students (42.8%) have more respond for the refill 

statement while the rest voted equally for buying a new 

cartridge and does not have a printer. 

 

 

3.3   Responsibility towards Green Computing 

 

Figure 11 shows the respondent’s opinion that IT 

community has contributed to put the environment at 

significant risk by consuming energy and generating e-

waste.  71.4% of the ICT respondents somewhat agree 

that IT community must contribute to put the 

environment at significant risk by consuming energy and 

generating e-waste. The majority of the non-ICT 

respondents (75%) also blamed to IT community.  

Meanwhile, there have few of the respondents disagree 

with the statement which is 14.3% from ICT community 

and 12.5% from non-ICT community.  Besides that, 

12.5% of the non-ICT students stated he/she has no 

idea in this particular statement, but the statement 

strongly agrees by the ICT students of 14.3%.  

 

 
Figure 11: Opinion that IT community as contributing 

risk to environmental 

 

 

 

 

 

 

 
Figure 12: Opinion that IT companies have enough 

friendly policies and solutions to integrate environment 

 

 Figure 12 shows the opinion of the respondents 

regarding IT companies doing enough to integrate 

environmentally friendly policies and solutions or not.  

The number of respondents voted equally for the 

somewhat agree and somewhat disagree statement.  It’s 

shows that ICT and non-ICT has a different opinion in 

terms large IT companies are doing enough to integrate 

environmentally friendly policies and solutions.   The 

number of ICT respondents of strongly agree, strongly 

disagree and has no idea statement are the same which is 

14.3%, while 57% said that they are somewhat agreeing 

with the statement given.  In opinion of non-ICT 

students, they are having a higher percentage in terms of 

disagree the statement is 50%, while 25% of the non-

ICT students said they are agreeing with the statement 

and only 12.5% has no idea regarding the statement 

given. 

 

 
Figure 13: Educational institutes should responsible in 

spreading awareness 

 

 Figure 13 shows that the educational institutes 

should take the initiative in spreading green computing 
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awareness and implement it as an inclusive practice.  The 

respondents of ICT group (57.1%) said they have 

strongly agreed with the suggestion given where the 

educational institutes should take the initiative in 

spreading green computing awareness and implement it 

as an inclusive practice while the rest (42.9%) also 

somewhat agree with the suggestion given.  Non-ICT 

respondents have different opinion compare to ICT 

respondents. 50% of non-ICT respondents strongly 

agree with the solution given while 37.5% of the non-

ICT group also somewhat agrees with the suggestion.  

12.5% of the non-ICT stated has no idea, strongly agree 

and somewhat disagree with the statement given in the 

questionnaire. 

 

 
Figure 14: Implement IT in educational services will 

help reduce carbon footprint 

 

 Figure 14 shows the opinion of the respondents 

about implementing IT enabled services and learning 

methods in educational institutes will help reduce carbon 

footprint.   42.9% of the ICT respondents have strongly 

agreed with the statement where implementing IT 

enabled services and learning methods in educational 

institutes will help reduce carbon footprint.  The 

statement somewhat agreed by the 42.9% of the ICT 

students.   But there are few respondents, 14.3% disagree 

with the statement given in the questionnaire.  

Meanwhile, the statement was strongly agreed 

by the non-ICT students with the 37.5% and somewhat 

agreed with the 25%.  They are few non-ICT 

respondents have no idea regarding the statement while 

12.5% of the respondents strongly disagree to 

implementing IT enabled services and learning methods 

in educational institutes will help reduce carbon 

footprint. 

 

 

5. DISCUSSION, CONCLUSION & FUTURE 

WORK 

 

Based from the analysis undertaken, students in HEI 

really care about the environment, but not all the 

students are understand the term “Green Computing”.  

The majority of the students really does not understand 

the “Green computing” and does not know the benefits 

of the green computing.   But, without the knowledge of 

green computing few students are known that computer 

contribute harmful impact to the environment. Students 

have more knowledge regarding impact of carbon 

emission, but does not know that computer the one 

produce it.  Students have the knowledge of the green 

computing generally while when get into the specific 

green computing implementation, student does not 

know and have the exposure of the green computing in 

detail.  Students are not aware of the operating system 

and search engine that consumes less energy. Besides 

that, the companies’ initiatives in green computing also 

cannot be seen by the students.  Students have low 

knowledge in terms of sustainable IT and e-waste.  

  Although the majority of the students seen or 

heard about the green computing campaign, they are still 

confusing the implementation of green computing.  

Students’ lack of confident in terms of answering the 

questionnaire because they do not have the experience or 

knowledge particularly in green computing.  The majority 

of the respondents aware the present of the “Energy 

Star” program, but unfortunately not all the students 

owned the product of “Energy Star”.  Most of the 

students agreed that the cost will be the main core during 

buying new product.  Besides that, most of the students 

believe that screen saver will save energy on the 

computer when it is idle.  Few of them does not aware 

their practices are contributing to reduce the carbon 

emission.  For example, most of the students said they 

will buy the computer that suits their needs, it means 

they are not buying the devices that use more energy.    

Moreover, most of the students like to refill the 

cartridge without buying new cartridges; it’s also will help 

to improve the green computing among the students.  

Knowledge of the students lacks in terms of involving 

hardware and software of the computer.  Students do 

not use any software to turn off the hardware 

functionalities when computer is idle.  Majority number 

of the respondents said that IT community the one 

contributed to put the environment at significant task by 

consuming energy and generating e-waste.   

But nowadays not only IT community used 

computers in their career, almost all the community use 

the computer for various works especially students.  Few 

of the respondents agree that large IT companies have 

0

1

2

3

4

5

ICT Non-ICT

Implement IT in educational 
institutes will help reduce carbon 

footprint  

Strongly
agree

Somewhat
agree

Somewhat
disagree

Strongly
disagree

Has no idea



 
 

Journal of Information Systems Research and Innovation                                                                        
9(3), 28-36, December 2015           

 
ISSN 2289-1358   © 2015 JISRI All rights reserved  9(3), 28-36, December 2015 Page 9 

 

 

environment friendly policies and solutions.  In other 

hand, students suggest educational institutes should take 

the initiative in spreading green computing awareness 

and implement it as an inclusive practice, so that students 

can get more exposure compare to heresy.  Last but not 

least, students suggest institute implementing IT enabled 

services and learning methods where it will help reduce 

carbon footprint. 

This paper briefly analysis the findings of the 

research based on ICT and non-ICT group of the 

students. Some of the students are aware of the presence 

of green IT. There’s still the lack of knowledge in green 

computing among students, especially non-ICT which 

consists of the students from different faculties that not 

related to ICT. Most of the respondents have the 

knowledge regarding green IT but they fail to know the 

benefits of the green computing, the terms of the green 

computing and practice the ways towards green 

computing. In terms of practice, students agreed that the 

cost will be the main core during buying a new product 

or computer equipment. As a conclusion, the awareness 

of green computing should be spread to all computer 

consumers to reduce the harmful impact to the 

environment. 
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