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ABSTRACT 

 

The fact that generation of energy is still highly depend on fossil fuels, the huge amount 

of carbon emissions release into the air as it relates with the high-level consumption of 

electricity. Regarding the concerns about the effects of climate change has stimulated 

to lowering the energy consumption and implement the energy management. With 

energy management, it could help in reducing the energy consumption and conserve 

the energy resources that are depleting categorized as non-renewable energy that we 

are very depend on. The objectives of this paper is to analyze the pattern of energy 

consumption in UUM Campus building. The data that have been used for this study is 

from primary and secondary data. Primary data have been collected by expert 

interview and secondary data derived from electronic sources and book. Finding of this 

study pointed out that by implementing sustainable strategies and policy, it could help 

Universiti Utara Malaysia undergo the energy management and aim to reduce overall 

energy consumption in the Campus. 
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INTRODUCTION 

 

Energy related issues had become a trending and highly concern issue lately especially 

the energy efficiency. Energy management, as a cornerstone in achieving energy 

efficiency, has been under some of that spotlight throughout the media (Ruiz, 2015). 

Energy efficiency is very important due to the rising of energy cost and continuous 

depletion of energy resources (Kwong, Lim, & Hasim, 2018). With high energy 

efficiency, energy cost can be reduced and help to conserve energy resources that are 

depleting, especially for the non-renewable energy. To respond for this problem, 

buildings that are operating in different sector are pursuing the sustainable 

development, nevertheless the university buildings. In the United States, many of the 

universities have undertaken large-scale environmental sustainability effort (Levy & 

Marans, 2012). Numbers of studies shows that universities around the world are stood 

up against increasing utility costs rising significantly quicker than the rate of inflation 

(Marans & Edelstein, 2010). Therefore, resulting the universities to develop and 

implement the sustainability programs to minimize the energy consumption and 

reducing the cost. To efficiently use the energy, a comprehensive approach toward 

energy management should be used. According to (Saleh, Mohammed, & Abdullah, 

2014), the critical success factor toward sustainable university in practicing energy 
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management are, top management support, management team, comprehensive energy, 

awareness, stakeholders’ involvement, and risks management. This study aims to 

analyze the pattern of energy consumption in UUM Campus building. For the 

significant to the body of knowledge, this study will provide broader understanding of 

energy consumption pattern practices in order to achieve less energy consumption in 

university and how important to save our environment. 

 

 

LITERATURE REVIEW 

 

Energy consumption status in Malaysia 

 

Given the fact that generation of energy is still highly depend on fossil fuels, the huge 

amount of carbon emissions release into the air as it relates with the high-level 

consumption of electricity. As the economy of Malaysia develops, the demand for 

electricity has increased over the past decades. In Malaysia, the electricity primarily 

generated from burning fossil fuel resources such as coal, oil and natural gas. According 

to (Suruhanjaya Tenaga Malaysia), in 2016 the total amount of electricity consumption 

in Malaysia within the industrial, commercial, residential, agriculture and transport 

sector reach 12,392 kiloton of oil equivalent (ktoe) or similar to 144 million kWh while 

on ten years earlier the total amount of electricity consumption in Malaysia only reach 

7,271 ktoe or similar to 84.5 million kWh. So, the average usage of electricity in all 

sector are increasing as shown in the Figure 1. This means between the 10 years gap, 

in Malaysia there has been significant increase of electricity usage, almost twice from 

10 years ago. All sectors in Malaysia had been growing up in term of electricity 

consumption, with the greatest consumption coming from the industrial, commercial 

and residential sector. Rapid growth among all sectors has triggered each sector to 

consume more electricity. The commercial sector covers all of the businesses, including 

hotels, hospital and universities buildings except for manufacturing and transportation 

sector.  

 

 

 
 

Figure 1 

Electricity consumption in Malaysia over 10 years period (Suruhanjaya Tenaga 

Malaysia, 2019) 

 

It cannot be denied that the consumption of electricity has increases nowadays. World 

factbook stated that 118 billion kWh produced by the Malaysian Government while 
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Malaysia consume around 112 billion kWh of electricity (Chua SC, 2010). The 

increasing number of buildings in Malaysia caused the total consumption of electricity 

energy reach 48% of total electricity generated by the country (Hassan, Zin, Majid, 

Balubaid, & Hainin, 2014). Commercial buildings are the highest in consuming 

electricity up to 38,645 Giga watts (GWh) while the residential buildings consume up 

to 24,709 GWh. It is being predicted by the year of 2020, the energy demand in 

Malaysia would reach 116 Million tons of oil equivalents (Mtoe). The statistical record 

from (Suruhanjaya Tenaga Malaysia) shows that 94% of electricity generated in 

Malaysia produced by fossil fuels. According to (International Energy Agency (IEA), 

2014), the primary energy demand will increase by 37% in 2040. There are also issues 

regarding fossil fuels, this energy is grouped as unrenewable energy and act as our main 

production of energy source, another issue that the energy reserves may deplete faster 

than expected, especially for fossil fuels may run out on 2100 (Hassan, Hirst, 

Siemieniuch, & Zobaa, 2009). 

 

Energy efficiency 

 

Energy saving potentially can be increased by implementing and practicing efficient 

use of energy or by using electronic appliances that are energy efficient. Energy 

efficiency can be simply defined as producing the same outcome using less energy, or 

to do more work with the same amount of energy (Julian, 2000). To encourage people 

practicing and implementing energy efficiency, it can be promoted into three 

instruments, which are Regulation, Technical Assistance and Recognition or Incentives 

(Manan, 2010). There is also another initiative from (Wai, 2011) that mentioned about 

47 key practices for managing energies in Malaysian universities that categorized into 

three different phases. The first one is “Planning”, determine what things should be 

done to save or reduce energy usage. The second phase is Implementing”, the planning 

from the first phase should be implemented by management team. The last one is 

“Monitoring and Evaluation”, which evaluating the implemented programs and observe 

the effectiveness of the plan. 

 

In Malaysia, Suruhanjaya Tenaga Malaysia is regulating electrical appliances and must 

be approved prior to commercialization. During the certification process, the products 

are to be tested and the audits are carried out. After that, the safety labels are issued 

based on successful distribution test for imported goods and for new and renewal 

products which already been tested and registered under the product certification 

scheme (Kwong, Lim, & Hasim, 2018). This is to ensure all of the effort in achieving 

improvement in energy conservation for electrical appliances would not be in vain. As 

the labelling program, the STAR rating, help to measure on energy usage consumption 

between different products and ratings. The result then can be used as comparison 

between 5-star rating and the lower rating to encourage all the citizens to choose and 

use more efficient home electrical appliances. We can see the energy rating label in 

Malaysia as shown in the Figure 2. 
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Figure 2 

Sample of energy rating label and endorsement label in Malaysia 

 

As the commercial sector in Malaysia is contributing a lot toward the energy 

consumption, universities in Malaysia which categorized in commercial sector, are 

implementing sustainable campus and go green campaign to reduce the energy 

consumption. One of the universities that already implemented these campaigns is 

Universiti Teknologi Malaysia (UTM). UTM has several ongoing projects conducted 

that are easy to be implemented with low investment, which are energy management 

awareness campaign, energy efficient lighting retrofits, energy consumption 

monitoring system and electricity tariff study (Ahmad, et al., 2012). By implementing 

this program from the year 2009 – 2011, UTM has already reduce 21.6% of the cost 

and energy usage. 

 

 
 

Figure 3 

Faculty of Electrical Engineering annual electricity consumption 

 

Figure 3 highlights the annual electricity consumption within Faculty of Electrical 

Engineering (FKE) in the UTM Johor Bahru Campus. In 2010, FKE consumed the total 

energy of 4,806,676 kWh, and if we convert it to MYR it is about RM 1,384,323 with 

an average monthly cost for about RM 115,000. In 2011, FKE consumed the total 

energy of 4,282,163 kWh and if we convert it to MYR it is about RM 1,292,763 with 

an average monthly cost for about RM107,730. The result shown from this program 

has an incredible effect toward the total energy consumption of the faculty. The total of 

energy saved in the year 2011 compared to the year 2010 is for about 524,513 kWh or 
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equivalent to RM 91,560, which is approximately around 14% of total energy that UTM 

saved along that year (Ahmad, et al., 2012). 

 

Environment issue 

 

Mainly, we burn fossil fuels to produce energy. When the fossil fuels were burnt, it will 

produce energy but at the same time it will release the greenhouse gases (carbon 

dioxide, oxides of nitrogen and methane) into the earth atmosphere (Marc, 2015). The 

greenhouse effect occurs naturally and it is harmless to the environment. The 

greenhouse effect is needed because if there are no greenhouse effect, the earth 

temperature would be very low and none of the living organism can live in that harsh 

environment. However, due to the high rate of fossil burning, the amount of greenhouse 

gases released to the environment has increased unnaturally, which cause the 

greenhouse gases absorb too much radiation from the sun which cause the radiation 

trapped on earth rather than reflected back to the space (Shahzad, 2015). The trapped 

greenhouse gasses in earth cause the average of earth temperature to rise. Therefore, 

the increase of Earth’s surface temperature due to the increasing number of greenhouse 

gases leads to global warming. Global warming is a real threat to the earth, while the 

earth continues to heat up, the ice in north and south pole will slowly melt and causing 

the global sea level to rise. When the sea level rises, the main concern is that the 

continents and islands around the world would be sink leaving human with no place to 

stay (British Geological Survey, 2019). 

 

 

METHODOLOGY 

 

This study will be using the qualitative method. The qualitative method will explore 

more about the reason why and how decision-making process will be made. The 

qualitative approach often said as a theory building method, because in qualitative 

method, we want to explore more about understanding the phenomena that currently 

happens and figure out the fact behind that phenomena. This research will use one of 

qualitative research which is an “Expert Interview” that later will be explored more. As 

for this research, the participant will be the Electrical Engineer from Jabatan 

Pembangunan & Penyelenggaraan (JPP) who have an experience in energy field for 

more than 20 years of working time to participate and giving valid data regarding the 

research questions. Secondary data technique obtained from the data resource which 

already made by the others. In this study, the secondary data resource come from 

previous research, Books, journal, thesis, online literature or online source. Gaining 

more knowledge of information based on the scope of research can be applied to help 

the analysis of the research more effective and get view from several angles. 

Before the interview session begin, interviewer will explain definition of the main 

variables to the participants to make sure that participants have the same understanding 

and discuss the same topic throughout the interview process. Interview session will be 

recorded to avoid missing information and to smoothen the data process analysis. For 

the interview section, the researcher makes two appointment with the participant. The 

first appointment was held on 19 March 2019, and the second appointment was held on 

8 April 2019. The two appointments were undergone at the UUM JPP Office. Set of 

question has been designed to guide the interview process, the question itself divided 

according to the research question. 
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DATA ANALYSIS AND DISCUSSION 

 

After the interview session being executed, interview answers and finding which have 

been collected will be discussed in this chapter. Universiti Utara Malaysia was 

established on 16 February 1984 and located in Sintok, Kedah. This university covers 

of total 1,061 hectares area with sixteen faculties of undergraduate studies were merged 

and streamed into three primary academic colleges buildings: UUM COB (UUM 

College of Business), UUM COLGIS (UUM College of Law, Government and 

International Studies) and UUM CAS (UUM College of Arts and Sciences); three 

postgraduate studies consisting of: Ghazali Shafie Graduate School of Law building, 

Government & International Studies, Othman Yeop Abdullah Graduate School of 

Business building and Awang Had Salleh Graduate School of Arts & Sciences building; 

15 Student Residential Halls (SRH) building, which, all together could accommodate 

for about 20,000 students; and the other main buildings are the Chancellery, the 

Sultanah Bahiyah Library, the Mu’adzam Shah Hall, the Tan Sri Othman Hall, the 

Sultan Badlishah Mosque, the Sports Complex, the Budi Siswa building, the 

Convention Complex, the Varsity Mall and 7 DKGs (Lecture Halls) (Tahir, Jamaludin, 

Nawi, Baluch, & Mohtar, 2017). 

 

Energy consumption trend in UUM 

 

Table 1 

Total electricity consumption and cost in UUM Campus 

 

Year Total Electricity Consumption (kWh) Total Cost (RM) 

2015 46,367,451 20,254,576.97 

2016 45,665,549 20,744,767.24 

2017 44,294,706 19,916,315.00 

2018 42,615,336 19,255,179.83 

 

With such massive university complex, the trend of energy consumption could not be 

expected to be low. As shown from the Table 1 we can see that to runs the UUM 

Campus the amount of energy needed is not small. Although the energy usage in UUM 

Campus is high, the electricity usage trend and bill are decreasing from year to year. 

The total electricity usage in 2015 reach 46,367,451 kWh then 3 years later in 2018 the 

electricity usage is decrease to 42,615,336 kWh. In the same manner, the electricity bill 

is also decreasing from RM 20,254,576.97 in 2015 to RM 19,255,179.83 in 2018. This 

decreasing trend of energy usage in UUM Campus is a good sign for the university. 

This means all the initiatives, policy, strategies and effort of energy efficiency from JPP 

and UUM is effective and has impact toward the decreasing of energy usage in a 

positive way. With the period of three years (between 2015 and 2018), UUM can reduce 

the amount of electricity usage for about 3,752,115 kWh and saving the bill for 

electricity for RM 999,397.14. If there has to be other strategies that can be 

implemented to reduce electricity usage, UUM should implement it and make a big 

difference by saving more energy. 
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UUM Campus buildings electricity consumption 

 

The researcher wants to provide the data regarding the electricity usage in UUM 

Campus Buildings obtained from Jabatan Pembangunan & Penyenggaraan (JPP). These 

data cover each sector of buildings in Universiti Utara Malaysia on 2018. 

 

Office and others buildings 

 

Table 2 

Office and others buildings total electricity consumption and cost on 2018 

 

Building Name 
Total Electricity Consumption 

(kWh) 

Total Cost 

(RM) 

Chancellery 1,651,189 840,455.20 

Bangunan Keselamatan 439,515 223,713.14 

JPP 494,824 251,865.42 

Pusat Islam 283,614 144,359.53 

Masjid Sultan Badlishah 560,181 285,132.13 

 

As we can see from the Table 2 that among the office buildings, Chancellery hold the 

highest electricity usage compared to the JPP and Bangunan Keselamatan. Chancellery 

building known as the iconic main office building that being used as administration 

office and located in the central area of the UUM Campus. This 27-year-old building 

with six-story covers the gross area of 8,983m2 (Tahir, Jamaludin, Nawi, Baluch, & 

Mohtar, 2017). With these huge areas, no wonder the electricity consumption is high 

followed by the operation hours between 07:45am to 05:30pm. Masjid Sultan Badlishah 

also contributing a lot toward the electricity consumption in UUM Campus as the 

mosque is operating all day and available at any time. 

 

Lecture Halls in UUM 

 

Table 3 

Lecture halls total electricity consumption and cost on 20181 

 

Building Name Total Electricity Consumption (kWh) Total Cost (RM) 

Accounting Faculty 1,802,412 917,427.71 

FTM/DKG4 1,316,096 669,892.86 

SOIS & DKG7 622,676 316,942.09 

 

Table 3 provided us the data of electricity consumption at lecture halls in UUM 

Campus. Accounting Faculty hold the highest electricity consumption among two other 

buildings, followed by FTM/DKG4 and SOIS & DKG7. Accounting Faculty and 

FTM/DKG4 are categorized as older building compared to the SOIS & DKG7. From 

                                                 
1 The data from SOIS & DKG7 are merge between the lecture halls buildings and the School of 
International Study office building 
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the data above, we can make an assumption that older building with older appliances is 

less efficient than the newer one. 

 

Student residential halls 

 

Table 4 

Student residential halls total electricity consumption and cost on 2018 

 

Building Name Total Electricity Consumption (kWh) Total Cost (RM) 

Inasis Bank Rakyat 822,890 418,851.01 

Inasis Al-Bukhari 780,988 397,522.89 

 

As shown from the Table 4, Inasis Bank Rakyat and Inasis Al-Bukhari are consuming 

a lot of electricity on 2018. These two buildings are the biggest student residential halls 

building in UUM Campus that why those buildings are consuming a lot of electricity 

energy. Compared to these two residential hall buildings, the electricity consumption 

of other student residential hall buildings should be lower. 

 

 

CONCLUSION 

 

This paper study the energy consumption pattern in Universiti Utara Malaysia as a 

measurement to assist the university in achieving efficient energy usage on the whole 

Campus. Energy related issues are threatening all over the world’s energy 

sustainability. Various attempts were made by different parties in order to achieve the 

energy efficiency by implementing the energy management. With energy management, 

it could help in reducing the energy consumption and conserve the energy resources 

that are depleting categorized as non-renewable energy that we are very depend on. 

These energy issues also concerned us to secure a better and more sustainable world for 

future generations to live in. For this study, it is clear that the main factor in contributing 

toward high energy pattern nonetheless is human related behavior and activities. The 

strategies and policy would be futile if the lack of awareness in energy related issues 

are still close within the students, staffs and lecturers in Universiti Utara Malaysia. In 

order to address all of the limitation in this study, recommendation for further research 

could be done by adding the expert perspective regarding the issue and using more 

literature in the related field so that the result can be generalized. The researcher hope 

Universiti Utara Malaysia could implement more strategies and policies in the future to 

help the Campus become more efficient in term of energy usage. 
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