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ABSTRACT 

 
 
 
 

The Malaysia Ministry of Education has urged all education centres to 
conserve energy.  Energy wastage tends to happen in Malaysian university due to 
lack of energy awareness and inefficient use of energy among the students.  Raising 
appropriate energy awareness and improving energy-use behaviour among students 
can improve the energy performance of university.  However, we only can manage 
what we have measured.  Therefore, without knowing the level of energy awareness 
and energy-use behaviour, it is difficult for the implementer to plan and to provide a 
better energy conservation programme.  This research has three objectives. Firstly is 
to assess energy awareness among students in Malaysian University.  Secondly is to 
assess energy-use behaviour of students in Malaysian University. Thirdly is to 
determine the relationship between energy awareness and energy-use behaviour.  
Questionnaire was developed based on previous related research, and submitted for 
expert verification.  The refined questionnaires were distributed among five research 
universities, namely Universiti Teknologi Malaysia, Universiti Putra Malaysia, 
Universiti Kebangsaan Malaysia, Universiti Sains Malaysia, and Universiti Malaya.  
The total numbers of respondents are 2,000.  The analysis was carried out by using 
frequency analysis, cross tabulation analysis and ANOVA.  This study has 
established a sample of comprehensive energy awareness and energy-use behaviour 
survey questionnaire for students in Malaysian University.  The results reveal that 
energy awareness and energy-use behaviour among students in Malaysian University 
are moderate.  Also, the results indicate that higher level of energy awareness can be 
associated with better energy-use behaviour.  It is suggested that in future research, a 
wider scope of respondents are needed, including academic staff and supporting 
staff. 
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ABSTRAK 

 
 
 
 
Kementerian Pendidikan Malaysia menggalakkan semua institusi pendidikan untuk 
berjimat dalam penggunaan tenaga.  Pembaziran tenaga biasanya berlaku di kalangan 
universiti di Malaysia kerana kekurangan kesedaran tentang tenaga dan pembaziran 
tenaga di kalangan mahasiswa.  Peningkatan kesedaran tentang tenaga dan perilaku 
penggunaan tenaga yang cekap di kalangan mahasiswa boleh meningkatkan 
kecekapan tenaga di universiti.  Namun begitu, kita hanya boleh mengurus apa yang 
kita dapat ukur.  Oleh itu, tanpa pengetahuan tentang kesedaran tenaga dan perilaku 
penggunaan tenaga, ia akan menyukarkan program penjimatan tenaga untuk 
dilaksanakan.  Kajian ini mempunyai tiga objektif.  Pertama adalah adalah mengkaji 
tentang kesedaran tenaga di kalangan mahasiswa universiti-universiti penyelidikan di 
Malaysia.  Kedua adalah mengkaji tentang kesedaran perilaku penggunaan tenaga di 
kalangan mahasiswa universiti-universiti penyelidikan di Malaysia.  Ketiga adalah 
untuk menentukan hubungan antara kesedaran tenaga dan perilaku penggunaan 
tenaga.  Soal selidik dibangun berdasarkan kajian lepas yang berkaitan, dan diserah 
kepada pakar-pakar untuk pengesahan.  Soal selidik yang disahkan diedarkan kepada 
lima universiti penyelidikan dan jumlah responden adalah sebanyak 2,000.  Kaedah 
analisis yang digunakan adalah taburan frekuensi, analisis tabulasi silang dan varians 
satu arah.  Kajian ini telah menghasilkan satu sampel soal selidik yang komprehensif 
tentang kesedaran tenaga dan perilaku penggunaan tenaga di kalangan mahasiswa di 
universiti-universiti Malaysia.  Hasil kajian menunjukkan bahawa kesedaran tentang 
tenaga dan kelakuan penggunaan tenaga di kalangan mahasiswa-mahasiswa dari 
universiti-universiti di Malaysia adalah pada tahap sederhana.  Selain itu, keputusan 
juga menunjukkan bahawa tahap kesedaran tenaga yang lebih tinggi boleh dikaitkan 
dengan tahap kelakuan penggunaan tenaga yang lebih baik.  Adalah dicadangkan 
penyelidikan masa depan merangkumi skop responden yang lebih meluas, termasuk 
staf akademik dan staf sokongan. 
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CHAPTER 1 

 

 

 

1.0 INTRODUCTION 

 

 

 

1.1 Introduction 

 

Energy is the capacity of a physical system to perform work.  It exists in the 

form of heat, kinetic or mechanical energy, light, potential energy, electrical, and 

other forms.  Energy plays an important role in our daily routine.  As a result of the 

rapid economic growth in the past, the usage of electrical for the last two decades has 

increased rapidly in Malaysia.  Those who live in developed countries take energy 

very much for granted whereas the energy wastage issues arise continuously.  This 

might be due to lack of awareness of the importance of energy and lack of 

appropriate energy-use behaviour.   

 

 

 

1.2 Problem Statement 

 

Brundtland report (1987) by the World Commission defined sustainable 

development as a development that meets the needs of the present without 

compromising the ability of future generation to meet their own needs.  The world is 

now taking a prominent concentration on the sustainable issues, notably the energy 

sustainability issues.  Malaysia has shown its commitment on sustainable issues by 



2 

signing 26 principles of the Stockholm Declaration and action Plan since 1971 (Hezri 

and Mohd Nordin, 2006).  Through embracing the sustainable concept, the 

government has given a great attention to the call of Agenda 21 which emphasizes on 

the development of tool for sustainable development.  Sustainable energy use 

specifically, has been considered as potential indicators for inclusion of sustainable 

development indicators for Malaysia developed of the EPU’s consideration 

(LESTARI, 1999).  As Omer (2008) substantiate, buildings are responsible for 

approximately 40% of the total world annual energy consumption.  To maintain the 

sustainability of energy, Omer (2008) suggested that it is desirable to reduce energy 

consumption and to reduce the rate of depletion of world energy reserves and 

pollution of the environment.   

 

Since the oil crisis in the 1970s, energy conservation and secure of energy 

supply has become a global concern (Gardner and Stern, 2002).  Many countries are 

figuring on how to focus on new and sustainable sources of energy.  Among the most 

effective ways to achieve a sustainable energy development is through energy 

conservation as it can extend the time in order for the world to resolve the energy 

issues.   

 

Energy conservation is any deliberate action taken to reduce energy 

consumption such as avoiding use, finding alternative uses which require less energy, 

reducing dependence on the more costly less available sources, developing and 

utilizing more efficient energy using devices and processes (Hall and Hinman, 1983).   

 

The usage of energy will be lesser if societal demand for energy can be 

reduced or if growth in demand can be slowed down.  Energy usage is expected to 

increase rapidly in the 21st century, as mainly due to the expansion of the economies 

of developing nation (Lincoln, 2006).  This makes energy conservation an important 

part of the debate over climate change and the replacement of non-renewable 

resources with the renewable energy sources.  Energy conservation among 

consumers is often advocated as a cheaper or more environmentally sensitive 

alternative to increase energy production.  Through implementation of the energy 

conservation, energy consumption and energy demand per capita will be reduced and 

thus offsets some of the growth in energy supply which needed to keep up with 
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population growth.  This reduces the rise in energy costs, and the need for new power 

plants and energy imports.  The reduction of energy demand provides more 

flexibility in choosing the most preferred methods of energy production.   

 

Energy conservation can be achieved through proper energy management.  

What is energy management?  Kennedy and Turner (1984) defined that energy 

management is “the judicious and effective use of energy to maximize profits or 

minimize costs and enhance competitive positions”.  This definition is also agreed by 

Thumann and Metha (1997) which defined energy management as the effective use 

of energy to maximize profits and to enhance competitive positions.   

 

Malaysia Industrial Energy Efficiency Improvement Project (MIEEIP) (2006) 

states that “Energy management is an activity to optimize the use of energy by 

avoiding waste of energy”.  Energy management is essential to ensure the efficiency 

of energy used, reduce energy cost and improve environmental quality.  Energy 

management activity will not percolate to industries unless senior business 

executives are convinced with the potential of energy management in real terms.  

Sensitization of senior executives and government administrations through training 

programmes and awareness programmes can only improve the commitment for 

energy conservation and management.  Energy management is needed more in the 

developing countries since they need more energy to increase Gross Domestic 

Product (GDP) compared to the developed countries.  Energy wastage and inefficient 

energy-use are major environment problems that need more attention compared to 

energy generation (Bowonder, 1984).   

 

Technology approach and behavioural approach are two common ways in 

energy management (Mohon et.al., 1983).  These two approaches are also known as 

structural and non-structural energy conservation methods.  Al-Mofleh et.al. (2009) 

explains the two methods is electrical energy conservation in Malaysia by the 

integration of three tools: (1) Use of more efficiency electrical equipment; (2) 

Application of passive energy technology in buildings, such as insulation, 

evaporative cooling, ventilation and solar heating; (3) Supportive tools such as public 

awareness, energy codes, regulations, energy information and databases.  The use of 

more efficiency electrical equipment and application of passive technology in 
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buildings are categorized as structural energy management whereas supportive tools 

such as public awareness, energy codes, regulation, etc are termed as non-structural 

energy conservation method.   

 

Technology fixed is an instrumentation based by using tools or technology to 

conserve energy.  These include the introduction of new processes, change to 

automation systems, or installation of large energy-saving devices such as heat 

recovery systems, new building designs, inverter, pre-heater, motion sensor, building 

envelope systems and etc.  Basically, the structural energy conservation method can 

be divided into three types: (1) use of technology in generating energy; (2) use of 

technology in improving energy efficiency and (3) use of technology in managing 

and monitoring energy usage.  However, the technological approach refers to the 

application of technology instrumentations which normally involve the large-scale of 

investment and the initial cost of technological approach is high and not suitable for 

an organization which has a limited budget.  Furthermore, the technological approach 

can conserve the energy effectively and yet does not mean that it has any behavioural 

changes among the users.  In this case, it means that users still continue to waste 

energy. 

 

A sustainable future cannot be secured by relying only on the structural 

energy conservation methods, the non-structural energy conservation method must 

be taken into consideration as well.  Non-structural energy conservation method 

include: (1) integrating energy conservation concept in the management and co-

curriculum and (2) improving energy awareness and energy-use behaviour among 

users.   

 

The Malaysia Ministry of Education has started to urge all education centers 

to save energy (The Star, September 13, 2007) as the expensive monthly electrical 

utilities bill has become the major concern of many parties in universities.  In order 

to create the energy awareness among students, improving energy awareness and 

energy-use behaviour in universities is one of the non-structural energy conservation 

methods.  According to Mat et.al. (2009), sustainability and energy management 

becomes concerns in universities communities since universities have a large number 

of population and facilities.  “Behaviour” is defined as “the totality of intra and extra 
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organism actions and interactions of an organism with its physical and social 

environment (Wolman, 1973).”  In term of behavioural approach, attitudes, 

knowledge, awareness, and skills can tremendously help in energy conservation 

(Vesma, 2002).   

 

Awareness is the seed for tomorrow changes (Wong, 1997).  This point had 

been supported by Yik et. al (2002) whom commented that knowledge is the key 

barriers for the improvement of energy efficiency in existing building.  This 

statement is strongly supported by Choong (2009) which defined that the lack of 

awareness is the reason of energy inefficiency.  Therefore, awareness plays an 

important role in changing the behaviour among students in Universities.  Awareness 

helps to change attitudes, thus encouraging students to seek the ways for saving 

energy and also changes their behaviours, making sure they continue to use and 

maintain energy saving equipment even after it has been installed.  Savings in energy 

consumption worth millions of dollars may be realized through public conservation 

campaigns that raise consumers’ awareness of the financial and environmental 

impact of wasteful practices (Mahmoud, 2010).   

 

Energy awareness and energy-use behaviour helps to increase the persistence 

of energy-savings projects so that university can continue to reap savings year by 

year.  The initial savings from such savings provide the seed money for higher-cost 

energy saving investment (Energy Technology Bulletin, 2009).   

 

Energy awareness and energy-use behaviour among consumers is very 

important.  Building can be designed with advance green technology features but if 

lack of end user energy awareness and energy-use behaviour, the building would not 

operate efficiently and would waste energy.  Most operators do not have sense of 

energy management due to the lack of energy awareness and commitment indeed 

(Steve Anthony Lojuntion, 2009).  According to Muhieldeen (2008), student’ 

behaviour is the major contributor to large amount of energy wastage in the highest 

learning institution.  However, Malaysian Universities is large and involving a huge 

numbers of students.   
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A Conceptual Model of Energy Awareness Development Process (CMEADP) 

has been proposed by Choong (2009) to raise energy awareness and improve energy-

use behaviour among students and staffs in university.  The initial step in Conceptual 

Model of Energy Awareness Development Process (CMEADP) proposed by Choong 

(2009) was to assess receivers’ existing energy awareness and energy-use behaviour.  

However, the energy awareness and energy-use behaviour measurement attributes 

for the model is absent and has not been proposed.   

 

Having energy awareness and energy-use behaviour is the first step beyond 

other energy conservation strategies.  One of the most successful means of 

motivating employees is through awareness.  However, energy awareness and 

energy-use behaviour among the students is abstract and has not been explored.  We 

do not know how high the level of energy awareness and energy-use behaviour 

among the students in Malaysian Universities for we can only manage what we 

measure.  Without knowing the level of energy awareness and energy-use behaviour, 

we cannot provide the better energy conservation program.  According to Energy 

Technology Bulletin (2009), the way to measure an awareness program’s 

effectiveness is to develop a set of subjective assessment criteria to gauge changes in 

users’ energy habits.   

 

It seems that energy awareness has a close relationship with energy-use 

behaviour.  It is important to measure them together and reveal their relationship so 

that we can manage it and we can keep track on management goal.   

 

 The research questions formulated for this study are: 

 

i. What is the level of energy awareness among students in Malaysian 

University? 

 

ii. What is the level of energy-use behaviour among students in Malaysian 

University? 

 

iii. Are there any relationship between energy awareness and energy-use 

behaviour? 
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1.3 Research Objectives 

 

The objectives of the research: 

 

i. To assess energy awareness of students in Malaysian University. 

 

ii. To assess energy-use behaviour of students in Malaysian University. 

 

iii. To determine the relationship between energy awareness and energy-use 

behaviour. 

 

 

 

1.4 Scope of Study 

 

This research is focused on the energy awareness and energy-use behaviour 

among the students in Malaysian Public Universities.  Five research universities were 

selected as a sample for this research which is Universiti Teknologi Malaysia (UTM), 

Universiti Malaya (UM), Universiti Sains Malaysia (USM), Universiti Kebangsaan 

Malaysia (UKM) and Universiti Putra Malaysia (UPM).  According to research done 

by Quacquarelli Symonds (QS) Asian University Ranking for the ranks of 

Universities in Asian, those selected universities were in the highest rank among all 

Universities in Malaysia.   

 

 

 

1.5 Significance of Study 

 

Recently, energy wastage is serious in university.  This research is to assess 

energy awareness and energy-use behaviour among the students in Malaysian 

University.  Better understanding on energy awareness and energy-use behaviour can 

lead them to a better success of energy management efforts.  It can encourage the 
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students in university to conserve energy and enhance university energy efficiency.  

In this case, students can contribute to simple cost-cutting measures such as 

switching off the lights and shutting down the computer when not in use etc.  

Through changing students’ energy-use behaviour, university will reduce the 

dependency on technology base and the technology cost to conserve energy.   

 

However, to provide an appropriate energy conservation and energy 

awareness program, the management needs to know the level of energy awareness 

and the reason of students did not save energy.  By doing this, it is able to provide 

useful information to enhance the whole energy conservation program.  This research 

would serve as a guideline for the universities so that they can assess the level of 

energy awareness and energy-use behaviour among the students in Malaysian 

University.   

 

Awareness is the essential foundation for any energy management program.  

It is the first step ahead among other efforts.  However, the energy awareness and 

energy-use behaviour among students in Malaysian University is still unknown.  One 

of the reasons due to the energy awareness and energy-use behaviour measurement 

attributes is not being implemented widely among students. Therefore, this research 

will contribute some value to the current academic and knowledge in the content of 

developing a sample of energy awareness and energy-use behaviour measurement 

techniques.   

 

This research provides useful information to the facilities management 

professional in contributing to the successful of energy management program.  In 

addition, this research also provides a guideline for the facilities managers to re-

evaluate and improve their existing energy management program.  This research will 

enhance the energy conservation behavioural model for facilities managers to 

influence the students in university to conserve energy.  Through determining the 

relationship between energy awareness and energy-use behaviour, researcher will be 

able to implement the effective measures of the energy conservation.   
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1.6 Research Methodology 

 

The methodology of this research consisted of four stages.  In stage I, 

research objectives were obtained from the problem statement.  Significant and scope 

of the study were also identified in this stage.   

 

For the theoretical study in stage II, a series of literature review on theoretical 

part was carried out.  The review of the structural and non-structural energy 

management methods, importance of measuring attributes, energy awareness and 

energy-use behaviour measurement were collected from literature review.   

 

In stage III, based on literature review, energy awareness and energy-use 

behaviour measurement attributes questionnaire was developed.  The developed 

questionnaire was sent to the experts for verifications.  An interview was conducted 

with five experts in sustainable and energy management; the suggestions from the 

expert serve as the input to refine the questionnaire.  A Pilot study was conducted in 

this stage as well.  The purposes of conducting the pilot study is to ensure the 

questionnaire was understandable by the respondents, possibility response by 

respondent to any particular question as a whole and time spent by respondents in 

completing the questionnaire.   

 

In stage IV, the developed questionnaires of the energy awareness and 

energy-use behaviour were distributed to the students in selected Malaysian 

universities to assess their energy awareness and energy-use behaviour.  Collected 

data were analyses by using descriptive analysis including frequency analysis as well 

as inferential statistic, including chi-square.  Some discussion and conclusion of this 

research was carried out by referring the results from the analyses which was carried 

out in previous stage.  Some suggestion and recommendation for further research to 

be done with regard to this research topic also were carried out in this stage.  The 

research stage flow chart is shown in Figure 1.1.   
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Figure 1.1 Flow Chart of Research Stage 
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energy, the list of energy 
awareness measurement 
tools was carried out. An 

energy awareness 
measurement tool was 

developed. 

Energy awareness and 
energy-use behaviour 
among students were 

assessed 

To conduct 
questionnaire survey 

among students in 
Malaysian Universities 
and to analyse collected 

data 
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1.7 Layout of Chapters 

 

This research consists of seven chapters.  The layouts of these chapters are as 

follows: 

 

i. Chapter 1: Introduction 

Chapter one covered the background of study, problem statement, research 

objectives, scope of study, significance of study, methodology of study, 

flowchart of the study, as well as the description of the layout of chapters.   

 

ii. Chapter 2: Literature Review 

Chapter two explained the theories in this study.  The explanation covered the 

definitions, concepts and theories related to energy awareness development 

process, importance of measure energy awareness and energy-use behaviour.  

In addition, energy awareness and energy-use behaviour measurement tools 

were also discussed through literature review.   

 

iii. Chapter 3: Research Methodology 

Chapter three discussed the details of the research methodology to achieve the 

research’s objectives.  The research approach adopted for this research such 

as the questionnaire survey and review of literature for the research was 

explained in thoroughly.  Designation of questionnaire survey also was 

discussed in this chapter.  In addition, the methods and techniques in data 

collection and data analyses were illustrated in the comprehensive research 

flow chart.   

 

iv. Chapter 4: Energy Awareness of Students in Malaysian University 

Chapter four explained the analysis from the questionnaire survey.  The 

purpose of this analysis is to accomplish the research objectives.  This chapter 

also presented the findings and final outcomes that meet the objective one.  
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v. Chapter 5: Energy-use Behaviour of Students in Malaysian University 

Chapter five explained the analysis from the questionnaire survey.  The 

purpose of this analysis is to assess energy-use behaviour of students in 

Malaysian University.  This chapter also presented the findings and final 

outcomes that meet the objective two. 

 

vi. Chapter 6: Relationship between Energy Awareness and Energy-use 

Behaviour of Students in Malaysian University 

Chapter six presented the analysis and findings from the questionnaire survey.  

The purpose of this analysis is to determine the energy awareness and energy-

use behaviour of students in Malaysian University.  This chapter also 

presented the findings and final outcomes that meet the objective three. 

 

vii. Chapter 7: Conclusion and Recommendation 

This chapter summarized the results obtained for study.  A conclusion of the 

study based on the analyses and findings which achieved in previous chapter 

was derived.  Apart from that, suggestions for further study regarding the 

topic of this study were discussed in this chapter.   
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