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Abstract—The electrical consumption for 

domestic applications in Peninsular Malaysia is 

investigated in this paper. The study is performed 

among the homes of Physics students at Centre 

of Foundation Studies for Agricultural Science, 

Universiti Putra Malaysia (UPM). The 

approximately 500 homes in Peninsular Malaysia 

are selected in this study, where the electricity in 

this region is governed by Tenaga Nasional 

Berhad (TNB). The purpose of this study is to 

recognize the electrical usage for the various 

types of household electrical appliances, together 

with their cost which contribute to the amount of 

electric bill. As a result, this study will be able to 

determine which household appliances consumes 

the most energy and cost. Thus, the paper also 

includes several practical ways to conserve 

electricity.  
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I.  INTRODUCTION (Heading 1) 

In the public domain, electricity provides a number 
of different services to households, such as water 
heating, lighting, space cooling and so on. Thus, these 
electricity-consuming appliances has a considerable 
influence on total electricity consumption and cost of 
electric bill. Therefore, the electrical appliances have 
been categorized according to their pattern of use: 
continuous, standby, cold and active. Continuous 
appliances use continuous constant power amount 
(examplles: clocks and burglar alarms). Standby 
appliances, in have three basic modes: in use; on 
standby; or switched off. Mode standby is working 
when an appliance is not in use but the power is 

consumed. Even the appliances are switched off, they 
can be on standby mode and the only way to prevent 
them drawing power is to disconnect their power 
supply. The examples of the appliances which always 
appear on standby mode are televisions and set-top 
boxes. Cold appliances (fridges and freezers) have the 
range of power consumption starts from zero until a 
set power level which is under thermostatic control. 
However, these appliances are always in continuous 
use. 

1
Active appliances are those which are actively 

switched on or off by the householders and have no 
standby mode. Examples of active appliances are 
kettles and electric showers. 

The reports on electric consumption for various 
countries are reported, based on commercial buildings. 
A monitoring study of the electricity consumption of a 
sample of UK domestic buildings is performed [1]. The 
measured results of electricity consumption and cost in 
a large acute hospital in subtropical Taipei City of 
Taiwan [2]. The estimation of energy use in office 
buildings in Malaysia is analysed by Saidur [3]. 
Electricity consumption data were collected from a 
sample of UK public house-restaurants [4]. The case 
of the energy consumption profile of the Aristotle 
University of Thessaloniki, in Greece, is presented [5]. 
The energy consumption of electrical appliances for a 
household is analysed in order to identify the energy 
consumption pattern for residential area (Batu Pahat, 
Johor, Malaysia) [6]. 

The various of characteristics, which contribute the 
level of electrical power consumed are also reported, 
year by year. Craig et al. [7] and Anderson et al. [8] 
analysed the electricity consumption and household 
characteristics based on the following factors: 1) 
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number of residents, and 2) the number of children. 
These reports [7, 8] is motivated by the previous 
studies, stated that household electricity usage 
strongly depends on these two factors [9, 10]. In 
addition, the effect of climate, building characteristics, 
appliance stock, and occupants' behavior on 
residential electricity consumption are studied [11]. 
Subsequently, Chen [12] found that gross domestic 
product (GDP), employment rates, and residential 
space may lead to an increase in residential electricity 
consumption. The price of electricity consumption are 
also taken into account, since there is a relationship 
between price and consumption [13, 14]. Besides, the 
impact of internet usage on electricity consumption are 
investigated, for countries of Commonwealth of 
Independent States [15], and in developed and 
developing countries [16-19].  

Motivated by the previous study [6], the energy 
consumption of electrical appliances for a household 
will be analysed in order to estimate the energy 
consumption pattern (usage and cost) in Peninsular 
Malaysia. The approximately 500 homes in Peninsular 
Malaysia are selected in this study. These homes are 
owned by the guardians/parents of Physics students at 
Centre of Foundation Studies for Agricultural Science, 
Universiti Putra Malaysia (UPM). The recommendation 
and solution will be proposed at the end of this study to 
help consumers to reduce the energy consumption.  

 

II. METHODOLOGY 

Each students have to calculate the total monthly 
energy consumption of the electrical appliances such 
as air-conditioner, fan, lights, washing machine, dry 
iron, refrigerator, rice cooker and television. These 
appliances are selected due to the assumption that 
they are used by the majority of the homes in 
Peninsular Malaysia. Generally, this paper divides 
appliances into five sections: 1. comfort, 2. lighting, 3. 
cooking, 4. recreation, and 5. cleaning. These sections 
represented by the function of household appliances. 
Their descriptions are as follow: 

1. The examples in the comfort section are room 
air conditioners, de-humidifiers, air cleaners, and 
fans. Their functions are to provide comfortable 
temperature and air quality in the living space. 
For instance, air-conditioners reduce the room 
temperature. On the other hand, air ventilation 
provides a continuous supply of fresh outside air 
and helps to maintain temperature and humidity 
at comfortable levels.  

2. The appliances for cooking section are as follow: 
refrigerators, rice cookers, micro ovens and 
water dispensers. The main reason for having a 
refrigerator is to keep food cold, due to the fact 
that low temperatures will make food stay fresh 
longer. Refrigerator works by slowing down the 
activity of food bacteria, so that it takes longer 
for the bacteria to spoil the food. The 
thermocouple in the rice cookers is used to 
detect the changes of temperature in the inner 

pot, and switches off the heating element when 
the temperature in the inner pot is above boiling 
point. The heating element switches off when 
the water in the inner pot is been absorbed or 
turned to steam.  

3. Lighting systems provide adequate lighting for 
residential sectors, including fluorescent lamps 
and light emitting diode (LED) lamps. A 
fluorescent lamp uses electricity to excite 
mercury vapor in argon or neon gas, resulting in 
a plasma that produces short-wave ultraviolet 
light. This light then causes a phosphor to 
fluoresce, producing visible light. An LED lamp 
or LED light bulb is an electric light which uses 
one or more light-emitting diodes (LEDs). 

4. Recreational appliances include personal 
computers (PC), television and audio equipment. 
Nowadays, more people use computers with 
internet services. Besides, In terms of 
technology and trend radio is considered 
outdated while television is been a sophisticated 
tool ever. Television provides feasibility to view 
the video and provides channel to change to the 
radio function, whereas radio only provides 
entertainment in sound medium. 

5. Cleaning-use products consist washing 
machines, range hoods, clothes dryers, dish 
dryers, electric iron, and water heaters. The 
centripetal force is applied for drying clothes in a 
washing machine is. This force acts along the 
radius outwards and hence can be used to throw 
the water molecules on the clothes radially 
outwards during the spin cycle of the washing 
machine. On the other hand, steam iron works 
faster than a dry iron. It is because the existence 
of steam will loosen up the fabric creases with 
moisture and the heat will work immediately to 
smooths out the fabric. 

To calculate the consumption of an electrical 
appliance in kWh, these factors have to be taken in 
account: 1) the capacity of your electrical appliance, 
expressed in watt, 2) the number of hours that the 
appliance is in use in one day, and 3) the number of 
days per month when the appliance is in use. The 
calculation is as follows: 

( )
( )
( )

kWh in usage of Amout

1000

30

 wattin expressed appliance ofcapacity 

use hours per Number

=

×

×

 

(1) 

 

Electricity in Malaysia is governed by Tenaga 

Nasional Berhad (TNB), and involve in generation, 

transmission and distribution of electricity. Therefore, 

the cost of electrical power (in Ringgit Malaysia, RM) 
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consumed by each household is subjected to the 

TNB’s electricity tariff [20], as shown in Table 1.  

Finally, the total electrical consumption (in kWh and 

RM) are collected and summarized for 500 homes in 

Peninsular Malaysia and presented in the forms of bar 

graphs. Furthermore, this study aims to identify the 

relationship of households towards the increasing 

energy usage and bill at home. 

 

TABLE I.  TNB’S ELECTRICITY TARIFF FOR DOMESTIC 

HOUSEHOLDS 

Tariff Block (kWh) Rates (RM) 

For the first 200 kWh 

(1- 200 kWh) 
0.218 

For the next 100 kWh 

(201 - 300 kWh) 
0.334 

For the next 300 kWh 

(301 - 600 kWh) 
0.516 

 

III. RESULTS AND DISCUSSION 

The data regarding to the electrical usage (in kWh) 

and bill amount (in Ringgit Malaysia RM) for 500 

residents in Peninsular Malaysia is shown in Figure 1. 

It can be seen that air conditioner shows the highest 

usage compared with the others. It is also shown that 

total energy consumption of air conditioner is between 

50000kWh and 60000kWh (costing from RM30000 to 

RM40000). This is because consumers are heavily 

relying on air conditioners to cope with the hot weather 

in Malaysia. Due to the hot weather in Malaysia, it may 

potentially grow in installation and electricity 

consumption. On the other hand, the second 

commonly used electrical appliances in Peninsular 

Malaysia is refrigerator. This type of household 

consumes electrical usage from 30000kWh to 

40000kWh, and amount of bill is from RM10000 to 

RM20000. Fan and light consume electrical usage 

between 10000kWh and 20000kWh (costing up to 

RM10000). However, rice cooker consumes the lowest 

electrical usage, and records below RM10000 and 

10000kWh. As a conclusion, electrical consumption for 

the individual household is depend on the time period 

of usage and the capacity of the household itself. Air-

conditioner and refrigerator rank top electricity 

consumption due to the large capacity and long time 

usage. Besides, the lowest usage of electrical 

household in Peninsular Malaysia is rice cooker due to 

the fixed time of usage (use only at meal time). Based 

on individual appliances, the findings show that air 

conditioner and refrigerator may be selected as the top 

priority for electricity saving due to their high positive 

relationship with residential electricity consumption.  

The electrical usage, together with the cost on the 

usage purposes such as for comfort, cooking, lighting, 

recreational and cleaning is depicted in Figure 2. The 

households for comforting residents reach highest 

usage which is greater than 70000kWh usage and as 

low as RM40000. This finding is not surprising, since 

air-conditioner is under comfort purpose. Besides, 

cooking purpose ranked second top due to the 

electrical consumption by refrigerator.  The electricity 

consumption of recreational appliances ranks lowest 

among the five patterns. As a conclusion, the 

electricity saving program in Peninsular Malaysia may 

select the comfort purpose of electrical appliances as 

the priority for future improvement in both the 

installation and energy efficiency. 

 

 

 

Fig. 1. The distribution of electrical appliances by monthly 

electrical usage (kWh) and bill amount (RM) 
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Fig. 2.  The composition of usage purpose by monthly 

electrical usage consumption (kWh) and bill amount (RM) 

IV. CONCLUSION 

The results obtained by the 500 residents in 
Peninsular Malaysia showed that the individual 
household significantly affect the electricity 
consumption and cost. Therefore, the several proven 
ways to save electricity at home are provided in this 
section. These ways are listed down, as below:  

1. Air conditioner is one of the major contributor to 
the big amount of electric bill. In addition, it is 
unavoidable to use the air conditioner in 
Peninsular Malaysia. One way to save money 
while using the air conditioner is by selecting Dry 
mode. By using the Dry mode, electricity usage 
is saved by as much as 30%. This happens 
because the fan unit runs slower and the 
compressor unit runs less frequently when 
compared to using Cool mode. Another way is to 
set the temperature to a slightly higher than the 
usual comfortable temperature. Low temperature 
will consume more electricity as the compressor 
runs for a longer time period to bring the 
temperature down. The regular air conditioner 
service has to be perform, to have it run most 
efficiently for energy savings. These 
maintenance steps can be done by own and do 
not require a service technician. These steps are 
as follows: a) Check the condenser, ductwork 
and remote control, and b) Check and clean 
filters and evaporator.  

2. Refrigerator is also one of the main factor of an 
increasing electric bill.  Fortunately, the energy 

cost due to refrigerator can be reduced. Properly 
performing regular refrigerator maintenance will 
not only help it to last longer, but it will help save 
energy as well. Maintaining refrigerator includes: 
check the condition of coils and compressor, 
regularly defrost the freezer, and make sure 
there is no air leakage. Another way is keep the 
refrigerator or freezer set right temperature. The 
inappropriate low temperature will use up more 
energy and end up with a much higher bill. 
Besides, the refrigerator must be located 
strategically and the coolest spot in the kitchen. 
It should not be located near windows and 
cooking appliances. Heat from these sources 
can cause the refrigerator to expend more 
energy to keep cool.  

3. However, the consumers must have an 
awareness and alternative ways to save 
electrical energy. The habits to conserve energy 
are: a) Pull the plug on appliances when not in 
use, b) use an appropriate household depends 
on the conditions (use fan instead of air 
conditioner at night), c) The electrical appliances 
which are high energy efficiency based on the 
energy star rating should be used, to save more 
energy. On the other hand, the alternative ways 
to save electric usage are: a) Use lighter paint to 
maintain room temperature, b) Installing more 
leafy plants and trees to block heat from getting 
into home, and c) upgrading to high-
performance windows that have special 
coatings, can filter out up to 70% of the heat 
while allowing the full amount of visible light to 
come through. 

 

ACKNOWLEDGMENT  

Siti Suzilliana Putri Mohamed Isa would like to 

express an appreciation to the Putra Grant of Universiti 

Putra Malaysia (Project code: GP/2017/9589700) for 

the financial support received. 

 

REFERENCES 

 [1]  S. Firth, K. Lomas, A. Wright, and R. Wall. 
“Identifying trends in the use of domestic 
appliances from household electricity 
consumption measurements,” Energy and 
Buildings, vol. 40, pp. 926–936, 2008. 

[2] S. C. Hu, J. D. Chen, and Y .K. Chuah. 
“Energy cost and consumption in a large acute 
hospital,” International Journal on Architectural 
Science, Vol. 5, No.r 1, pp.11-19, 2004. 

[3] R. Saidur. “Energy consumption, energy 
savings, and emission analysis in Malaysian office 
buildings,” Energy Policy, vol. 37, pp. 4104–4113, 
2009. 

[4] S. Mudie, E.A. Essah, A. Grandison and R. 
Felgate. “Electricity use in the commercial 

0

10000

20000

30000

40000

50000

60000

70000

80000

C
o

m
fo

rt

C
o

o
ki

n
g

L
ig

h
ti

n
g

R
ec

re
at

io
n

al

C
le

an
in

g

The Composition of Usage Purpose  
by Monthly Electricity  

Usage Consumption (kWh)  
and Bill Amount (RM) 

Electricity Usage (kWh) Bill Amount (RM)

http://www.jmest.org/


Journal of Multidisciplinary Engineering Science and Technology (JMEST) 

ISSN: 2458-9403 

Vol. 6 Issue 12, December - 2019, Special Issue  

www.jmest.org 

JMESTN42353052 22 

kitchen,” Int. J. Low-Carbon Tec., vol. 11, pp. 66–
74, 2016. 

[5] I. N. Pappi, N. G. Paterakis, J. P. S. Catalão, 
I. Panapakidis, and G. Papagiannis. “Analysis of 
the energy usage in university buildings: The case 
of Aristotle University campus,” 2015 Australasian 
Universities Power Engineering Conference 
(AUPEC). 

[6] K. A Rahman, A. M Leman, M. Faris Mubin, 
M .Z. M Yusof, Azian Hariri, and M. N. M Salleh. 
“Energy consumption analysis based on energy 
efficiency approach: A case of suburban area,” 
The 9th International Unimas Stem Engineering 
Conference (ENCON 2016) “Innovative Solutions 
for Engineering and Technology Challenges”. 

[7] T. Craig, J. Gary Polhill, I. Dent, C. Galan-
Diaz, and S. Heslop. “The north east scotland 
energy monitoring project: exploring relationships 
between household occupants and energy 
usage,” Energy and Buildings, vol. 75, pp. 493–
503, 2014. 

[8] B. Anderson, S. Lin, A. Newing, A. B. Bahaj, 
and P. James. “Electricity consumption and 
household characteristics: Implications for 
census-taking in a smart metered future,” Comput. 
Environ. Urban Syst., vol 63, pp. 58–67, 2017. 

[9] C. Beckel, L. Sadamor, and S. Santini. 
“Automatic socio-economic classification of 
households using electricity consumption data;” 
Proceedings of the Fourth International 
Conference on Future Energy Systems (pp. 75–
86).   

(http://dl.acm.org/citation.cfm?id=2487175), 2013.  

[10] Y. G. Yohanis, J. D. Mondol, A. Wright, and 
B. Norton. “Real-life energy use in the UK: how 
occupancy and dwelling characteristics affect 
domestic electricity use,” Energy and Buildings, 
vol. 40, no. 6, pp. 1053–1059, 2008.  

[11] A. Kavousian, R. Rajagopal, and M. Fischer. 
“Determinants of residential electricity 
consumption: Using smart meter data to examine 
the effect of climate, building characteristics, 

appliance stock, and occupants' behavior,” 
Energy, vol. 55, pp. 184-194, 2013.  

[12] Y. T. Chen. “The Factors Affecting Electricity 
Consumption and the Consumption 
Characteristics in the Residential Sector—A Case 
Example of Taiwan,” Sustainability, MDPI, Open 
Access Journal, vol. 9(8), pp. 1-16, 2017.  

[13] N. Runa. “Price sensitivity of residential 
energy consumption in Norway,” Energy Econ., 
vol. 21, pp. 493–515, 1999.  

[14] F. Jamil, and E. Ahmad. “The relationship 
between electricity consumption, electricity prices 
and GDP in Pakistan,” Energy Policy, vol. 38, pp. 
6016–6025, 2010.  

[15] M. Freidin, and D. Burakov. “Economic 
growth, electricity consumption and Internet usage 
nexus: Evidence from a panel of Commonwealth 
of Independent States,” IJEEP, vol. 8, no. 5, pp. 
267-272, 2018.  

[16] M. Salahuddin, K. Alam. ”Internet usage, 
electricity consumption and economic growth in 
Australia: A time series evidence. Telemat. 
Inform., vol. 32, pp. 862-878, 2015.  

[17] M. Salahuddin, K. Alam. “Information and 
communication technology, electricity 
consumption and economic growth in OECD 
countries: A panel data analysis,” Int. J. Elec. 
Power, vol. 76, pp. 185-193, 2016.  

[18] M. N. I. Afzal, J. Gow. “Electricity 
consumption and information and communication 
technology in the next eleven emerging 
economies,” IJEEP, vol. 6, no. 3, pp. 381-388, 
2016.   

[19] M. Rahimi, and A. Rad. ”Internet usage, 
electricity consumption and economic growth: 
Evidence from a panel of developing-8 countries,“ 
IJEEP, vol. 7 no. 3, pp. 152-156, 2017.  

[20] TNB. Tenaga Nasional Berhad. [Online]. 
From: www.tnb.com.my/. 
 
 
 

 

http://www.jmest.org/

