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ABSTRACT

The installation of an internal partition has resulted in lowering the 
illumination level inside a building. Therefore, this study is intended to 
evaluate	the	effects	of	several	internal	partition	layout	on	indoor	daylighting	
performance in student residential rooms. Several options of internal 
partition were simulated using Climate Based Daylight Modelling (CBDM) 
to	suggest	the	effective	partition	layout	to	overcome	low	daylighting	level	
inside	 the	 room	at	 annual	 level.	 The	findings	 indicate	 that	 the	 internal	
partition perpendicular to the window layout has been proven to haveo 
the	highest	annual	daylight	sufficiency	in	a	student	residential	room	in	the	
tropics. 

© 2020MySE, FSPU, UiTM Perak, All rights reserved
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INTRODUCTION

Polytechnic education was introduced in Malaysia with the funding from the 
World Bank and a collaboration with the Colombo Plan in 1969. Currently, 
there are 33 polytechnics in the country which can be divided into three 
categories - premier, conventional, and metro. These polytechnics provide 
skilled semi-professionals in the fields of engineering, commerce, and 
hospitality at diploma and advanced diploma levels to meet the demand of 
the public and private sectors. The increasing number of students leads to 
the booming of multi-storey student residential buildings on the campuses. 
However, there is a lack of studies performed at the student residential 
building, especially in the tropical climate region, as compared to the 
office or commercial buildings in the temperate climate region (Jamaludin, 
Hussein, Keumala, Rosemary, & Ariffin, 2015). Usually, typical multi-
storey hostel room layout has an open plan layout, and students stay in a 
shared accommodation with at most four students at one time. However, 
in this new hostel building, the rooms are designed with an internal 
partition and can accommodate six students at one time which has resulted 
in lowering the illumination level inside the room. This scenario has 
increased the dependence on artificial lighting, especially during daytime 
and consequently will increase energy consumption. This is converse to 
the previous study that merely focuses on student residential room with an 
open plan (Kumar, 2014; Pejic´, Petkovic´, & Krasic´, 2014; M. Al-Tamimi, 
Syed Fadzil, & Wan Harun, 2011).

LITERATURE REVIEW

Lower energy consumption can be achieved if passive design strategy 
particularly daylighting is effectively used (Mousavi, Khan, & Wah, 2018; 
Lim, 2014; Mahdavi et al., 2015; Nikpour & Kandar, 2013). Previous studies 
by Zomorodian et al.(2016), Rena (2017) & G. Lim et al.(2017) show that the 
effective use of daylighting can lead to a healthy indoor environment, reduce 
energy consumption, and provide good visual comfort to the residents. In 
a multi-storey building, typical zones for active human activities should 
be located about 5m deep from the window wall or top floor of a building 
with skylight (Leslie, 2003).
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Daylight in building includes direct sunlight, diffused skylight and 
light reflected from the elements surrounding them. Sunlight is the light that 
comes directly from the sun while light of the day is the combination of all 
direct or indirect sunlight during the daytime. Sunlight is very bright and 
hot which causes thermal and visual discomfort. However, daylight is more 
gentle and provides illumination without any unwanted effects of sunlight 
(Modaresnezhad, 2016). Daylighting depends on two strategies: to maximize 
use of diffuse daylight penetration and to minimize direct sunlight beam. 
Typically, global daylight illuminance in tropical climates can reach up to 
120,000 kx and can lead to thermal and visual discomfort (Y. Lim, 2014)

With the use of several types of architectural elements such as windows, 
skylights, roof monitors and clerestories can further extend daylight into the 
space. There are three daylighting zones: primary side-lighting, secondary 
side-lighting, and top lighting zones. Primary and secondary side-lighting 
zones are illuminated by windows, while top lighting zones are illuminated 
by skylights, roof monitor and clerestories. According to Schumann et al. 
(2013), a side-lighting strategy (vertical windows) provides natural light and 
views, which includes the distance from the door to the head of a window to 
determine how far sufficient and beneficial daylight comes into the space. 
The primary sidelit daylight zone is a daylit area directly adjacent to one 
or more windows and it is one window head height deep into the area. The 
secondary sidelit daylight zone is an area not directly adjacent to a window 
that still receives some daylight and is calculated by two window head 
heights deep into the area.

Figure 1: The Primary and Secondary Daylight Zone 
Source: Modaresnezhad, Malak, (2016)
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According to the New Buildings Institute (2015), the height, 
orientations, and materiality of partitions (reflective surfaces of partitions) 
can affect the amount of transferred daylight from windows and the lighting 
conditions of space. Higher partitions that are greater than 48” should be 
used perpendicularly to the perimeter glazing which will provide privacy, a 
sense of enclosure, and unobstruction of the daylight direction. The above 
finding was supported by a study conducted by Modaresnezhad (2016) on 
a comparative study of workstation partition in an open plan office. The 
result shows that partition material, height, orientation and orientation have a 
robust impact on daylight sufficiency and the risk of daylight excessiveness.

Static daylight performance metrics have certain  limitations because 
they are based on an overcast sky condition (Reinhart, 2006 & Leslie et. 
al 2012). In contrary, Dynamic Daylight Metric are attained by climate- 
based daylight modelling (CBDM). According to J. Mardaljevic & L. 
Heschong (2009) luminous quantities can be predicted using CBDM while 
the sky conditions are derived from datasets from meteorological stations. 
Therefore, to enhance the validity of daylighting assessment, the application 
of Dynamic daylight metrics such as Useful Daylight Illuminance(UDI) 
is vital because both location and orientation are being considered. The 
UDI metrics states the percentage of occupied hours when the illuminance 
value in the range of specific illuminance bin. The original formulation 
was introduced by Mardaljevic & Nabil (2006) and they suggested three 
illuminance bins to be considered for the illuminance; lower than 100 lux 
(insufficient daylight), between 100 and 2000 lux (appropriate daylight) 
and higher than 2000 lux (potential glare).

In recent years, quite a few daylighting simulations programs that 
allow for the climate-based daylight analysis have become commercially 
available in the market. One of the prominent program is called DIVA for 
Rhino. DIVA uses RADIANCE and Daysim as its simulation engine which 
have been well validated in the industry (Jakubiec, 2015). This research uses 
DIVA-for-Rhino as the lighting simulation software. DIVA, developed by 
the Graduate School of Design at Harvard University, uses TMY3 weather 
data to calculate climate-based results, as opposed to the conventional 
Daylight Factor approach that only involves overcast sky condition. DIVA-
for-Rhino is a Rhinoceros plug-in for accurate lighting evaluations and also 
the development of glare analysis and energy consumption metrics. DIVA-
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for-Rhino uses RADIANCE and DAYSIM as its simulation engine which 
have been well validated in the industry (Jakubiec, 2012). RADIANCE is 
an open source lighting engine and due to its free feature, many daylighting 
programs have been developed based on RADIANCE. Moreover, DAYSIM 
was generated based on RADIANCE for climate-based simulation. 

As the number of students increases, the number of student 
accommodation will also be in high demand. Currently, there are seven new 
student residential buildings in a Malaysian polytechnic that use the internal 
partition layout. The selected building is a new student residential building 
located in Ipoh, which is designed with internal partitions. This study aims 
to investigate the impact of several internal partition layout on annual indoor 
daylighting performance in the residential rooms of students as a sustainable 
approach to energy saving in a tropical climate. The results of this study 
will facilitate designers and architects to make better design decisions for 
the new student residential buildings. The impact and advantages of internal 
partitions can be accessed in order to provide sufficient daylight and visual 
comfort. Although the end users are unable to retrofit those fixed parameters 
after occupancy in their houses, they can alter the interior design parameters, 
such as the internal shading device, furniture, and so forth (Mousavi et al., 
2018). Any improvement in the existing building can be done as it only 
involves the internal partitions without affecting the structure of the building.

METHODOLOGY

The methodology was carried out in four phases (figure 2). The first phase 
is the data collected from field experiment. Then, verification and validation 
process are done which included 3D model of the case study room similar 
to the real one used in a student residential building. The results of the field 
measurement are compared with those of the simulations. The second phase 
is the data analysis which involves the process of simulating five types of 
internal partition layout using daylight simulation. The third phase is result 
and finding to analyse the overall results based on annual climate-based 
daylight metric recomended by MS 2680:2017 for residential building 
which is Useful Daylight Illuminance (UDI) during the occupied hour 
(8.00A.M. -6.00P.M./10 hours). Finally, the fourth phase is the discussion, 
conclusion and recommendation in improving the illumination level inside 
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the room. MS 2680:2017 does not specify the target percentage of UDI 
to be achieved. Therefore, this research assumed that UDI100-2000lux is 
higher than 50% or higher than the existing condition which is the target 
for evaluation criteria as decribed by Dalla Mora et al.(2018) and Berardi 
& Anaraki (2015).

Field measurement on actual case study room 
to compare with simulation result

Modelling and simulation testing of internal partition

layout
pependicular/parallel to window

Orientation
north, east, south, west

Result and finding

Discussion, conclusion and recommendation

Figure 2: Research Methodology Flowchart
Source: Author
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Figure 3: Flowchart of Simulation Experiment
Source: Author
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Figure 4: The Existing Condition of the Partition Inside a Room and 
Proposed Types of Internal Partition Layout to be tested 

using Simulation Software
Source: Author
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Table 1: The Internal Partition Design Description

Type Description

EC Existing condition internal partition with 2.1 m height. The partition 
layout is the combination of parallel and perpendicular to a window 
that can accommodate six students at one time.

Type A Internal partition with 2.1 m height. The partition layout is the 
combination of parallel and perpen-dicular to a window that can 
accommodate six students at one time.

Type B Internal partition with 2.1 m height. The partition layout parallel to a 
window that can accommo-date six students at one time.

Type C Internal partition with 2.1 m height. The partition layout perpendicular 
to a window that can ac-commodate six students at one time

Type D Internal partition with 2.1 m height. The partition layout parallel to a 
window that can accommo-date six students at one time.

Source: Author

Field Measurement 

To ensure the accuracy of the simulation results, an actual field 
experiment should be conducted under the Malaysian tropical sky. If there 
were any inconsistencies when compared with the measured data, several 
input parameters were tuned (Al-Tamimi & Fadzil, 2011; Mousavi et al., 
2018). This process is usually known as the calibration of the simulation 
model. In order to calibrate, the building simulation results need to be 
compared with fieldwork data. Due to the security reason, field measurement 
was done during semester break from 18th until 22nd May 2018.

Specification of the Case Study Room

The case study room was located at Politeknik Ungku Omar, Ipoh, 
Perak (4.57 N/ 101.10 W) Perak facing North East. The window has a 
head height of 2.7 m, and the sill is at 0.9 m, thus making the height of the 
window at 1.8 m. The case study room was modelled using Rhinoceros 
5.0 programme with the same specification as shown in Figure 7 (a-b) that 
shows the geometry of the room.
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Experiment Setting 

As shown in Figure 4, six (6) positions of reference point were placed 
at the working plane height (75cm) in the case study room to calculate 
the work plane illuminance (WPI) by using lux meter. The measurement 
was carried out from 9.00 am to 4.00 pm during a five-day period where 
the rooms had been exposed without any curtain (Table 2). Based on an 
indoor daylighting experiment conducted by Mousavi et al., (2018), the 
time interval of taking measurement was set every five minutes by using 
data logger. However, in this experiment, the time interval of taking the 
measurement was set at 15 minutes because it was impractical to set the time 
for every five minutes when using the lux meter. Mousavi et al. (2018) also 
set the simulation time interval at one hour because it is time consuming to 
simulate every five minutes. 

(a)

(b)

Figure 5: Plan (a) and Section (b) of the Case Study Room
Source: Author
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Figure 6: Existing Condition of the Case Study Room
Source: Author

(a)

(b)

Figure 7: Plan (a) and Section (b) of the Reference Point Location 
in the Case Study Room

Source: Author
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Some daylighting performance indicators were used in this study 
for the validation exercise of daylighting performance in Radiance DIVA-
for-Rhino under the Malaysian tropical climate. WPI was employed to 
compare the measured illuminance values with the simulated ones at six 
internal positions.  However, it is questionable to use CIE intermediate sky 
types, which are used in the radiance-based software. The reason is that the 
value of outdoor illuminance in the tropical climate of Malaysia could be 
as high as 120000 lux, whereas simulated value was up to 20000 lux under 
the CIE sky (Lim et al., 2017). Therefore, for the significance of this study, 
the illuminance value was derived from Ipoh Typical Meteorological Year 
(TMY) data value in the proposed simulated rooms under a tropical sky. 
Table 3 shows the mean value difference between CIE intermediate sky and 
tropical sky under TMY weather data in Diva for Rhino.

Table 2: Summary of the Measurement in the Case Study Room

Day Date Start Time End Time Time interval

1st May 18 2018 9 A.M. 4 P.M. 15 min (Measured), 
1 hour (Simulated)

2nd May 19 2018 9 A.M. 4 P.M. 15 min (Measured), 
1 hour (Simulated

3rd May 20 2018 9 A.M. 4 P.M. 15 min (Measured), 
1 hour (Simulated)

4th May 21 2018 9 A.M. 4 P.M. 15 min (Measured), 
1 hour (Simulated)

5th 22 May 2018 9 A.M. 4 P.M. 15 min (Measured), 
1 hour (Simulated)

Source: Author

Table 3: Mean Value of the Simulated and Global Illuminance Data in Ipoh 
During Four Days of the Field Measurement

Time Mean Outdoor Illuminance of CIE 
intermediate sky (lux)

Mean Outdoor Illuminance taken 
from Ipoh Typical Meteorological 

Year (TMY)

9:00 AM 19690 65873

10:00 AM 21793 80810

11:00 AM 20768 88827

12:00 PM 19745 70835

1:00 PM 20119 85299
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2:00 PM 21609 73354

3.00 PM 21019 55515

4.00 PM 16612 31784

Source: Author

DIVA-for-Rhino simulation software was used in this study to evaluate 
daylight performance in the student residential room with internal partition. 
According to a survey done by Galasiu and Reinhart (2016), nearly 50% 
among 185 participants from 27 countries chose Radiance-based software 
from 40 daylight software that was available in the market. Radiance is 
known to provide a higher level of accuracy in predicting the levels of 
daylight illuminance compared with several other daylighting software 
packages. It is helpful in determining whether there is sufficient light to 
accomplish different activities or otherwise. In this study, DIVA-for-Rhino 
software is used because of the progressive facilities and accessibility to 
a comprehensive collection of daylight and visual comfort analysis. The 
typical configuration of the case study room with four typologies of internal 
partition layout (Figure 4) in the existing student residential building in 
Politeknik Ungku Omar, Ipoh, was modelled through Rhinoceros 5 software. 
The reflectance values of the materials are based on the previous study 
done by Moazzeni and Ghiabaklou (2016). In order to produce an accurate 
result, the furniture was also included in the simulation. The most critical 
parameter is the ambient bounces (ab) amount, which shows the number 
of daylight radiance reflections. In order to achieve exact results in the 
modelled case study room, ab is considered to be equalled to 5 (Moazzeni 
& Ghiabaklou, 2016).

Table 4: Materials Surface Reflectance 

Materials Surface Reflectance Value (%)

Wall
Ceiling
Floor
Glass

Furniture
Outside ground

70
90
20

Double glazing, 80% light transmission
 50
20

Source: Moazzeni & Ghiabaklou (2016)
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Figure 8: Material Surface Reflectance in the Case Study Room
Source: Author

Table 5: The Number of Applied Parameters for Radiance 
Daylight Simulation

ab (Ambient 
Bounces)

ad (Ambient 
Division)

as (Ambient 
Sampling

aa (Ambient 
Accuracy)

ar (Ambient 
Resolution)

d t  ( D i r e c t 
Threshold)

5 1000 20 0.1 300 0.1

Source: Moazzeni & Ghiabaklou (2016)

Simulation Procedure

Climate Based Daylight Modelling (CBDM) for dynamic daylight 
metric in the DIVA-for-Rhino programme was simulated to demonstrate 
the indoor daylight performance for different internal partition conditions. 
In this experiment, the use of hourly time steps to describe the relevant 
climate variables as recorded by meteorological stations (Sultan Azlan Shah 
Airport), allows for understanding the daylight distribution in a space under 
tropical sky and times of the year. For analyzing daylight, the illuminance 
grids were placed 0.75m above the floor according to In MS 2680:Energy 
efficiency and use of renewable energy for residential buildings - Code of 
practice(2017). There were 228 sensors placed with 0.38 x 0.39 reference 
grid. (Figure 9).



15

The Effects of Internal Partition on Indoor Daylighting Performance

(a)

(b)
Figure 9: Plan (a) and Section (b) of a Sensor Grid Location 

in the Case Study Room
Source: Author

Simulation Output

In this experiment, Useful Daylight Illuminance (UDI) was used as 
a daylight metric. In MS 2680: Energy efficiency and use of renewable 
energy for residential buildings - Code of practice(2017), the Useful 
Daylight Illuminance (UDI) is another approach which draws on a range of 
useful levels. It is defined as the annual occurrence of illuminances across 
the work plane where all the illuminances are within 100 lux to 2000 lux. 
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It is a dynamic daylight performance. UDI aims to determine when the 
daylight levels are ‘useful’ for the occupants. According to Costanzo et al., 
(2018), climate-based daylight modelling is potentially more accurate than 
the Daylight Factor (DF) assessment. It combines the quality of the light 
assessed during the year which is based on annual weather information 
and changing conditions, compared to the conventional Daylight Factor 
approach that only involves overcast sky condition and is assessed in a 
particular time and fixed conditions. DIVA uses TMY weather data to 
calculate climate-based results (Moazzeni & Ghiabaklou, 2016). For this 
study, daylight illuminance in the range of 100-2000 Lux is considered as 
‘useful’ for the occupants, while daylight that is greater than 2000 Lux will 
cause glare and thermal discomfort. This research assumed reference values 
for the evaluation of the data obtained by simulations 

RESULTS AND DISCUSSIONS

Validation Test of the Case Study Room Under a Tropical Sky 

Successful computerized building simulations can be achieved with 
accurate and reasonable input data from buildings and climate. Several 
studies suggested that simulated results must be compared with the fieldwork 
data, and several input parameters affecting the simulation discrepancies 
should be tuned (Al-Tamimi & Fadzil, 2011).

An average of five days of data for six points from 9.00 A.M. until 
4.00 P.M. in a case study room was analyzed and compared to the simulation 
data. The result shows that the average values between the measured and 
simulated data are quite similar, as demonstrated in Figure 10.
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Figure 10: Mean Simulated and Measured Results of the Illumination Level 
at 6 Points in the Case Study Room from 9.00 a.m. until 4.00 p.m. 

For Five Days of Measurement
Source: Author

Statistical analysis was used to assess the value of the Pearson 
correlation for simulated and measured values in the case study room. The 
analysis revealed that the Pearson correlation coefficient with the value of 
0.944 is very close to 1, which indicates that the field measurement data 
and the simulated data are normally distributed, and there is a strong and 
linear association between them under the Malaysian tropical sky as shown 
in Table 6.

Table 6: Pearson Correlation for Simulated and Measured Values Under 
Malaysian Tropical Sky

Pearson Correlation Sig. (2-tailed) N

.944** 0.000 6

**Correlation	is	significant	at	the	0.01	level	(2-tailed)
Source: Author
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Simulation Results and Discussion

The simulation software simulated and analyzed daylight based on 
Radiance and Daysim. The discussion was only focusing on the comparison 
between the existing condition (EC) and the most effective partition for 
daylight penetration, which is Type C. Type A, B and D demonstrated the 
ineffective daylight penetration compared to type C, but better than the 
existing condition for all orientation. The overall data of UDI for all types 
of partition configuration are shown in Figure 7. Overall, East and West 
direction recorded higher (100-2000 lux) as compared to North and South 
direction in all types of internal partition. Excessive daylight and glare issues 
were also recorded in the East and West direction due to lower altitude of 
sun throughout the year.

Figure 11: The Overall Data of UDI for all Types of Partition Configuration
Source: Author
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<100 lux 
Fell Short

100-2000 
lux 

Useful 
Range

>2000 lux 
Exceeded

Figure 12: UDI Pattern of Existing Condition (EC) Internal Partition
Source: Author

<100 lux 
Fell short

100-2000 
lux 

Useful 
Range

>2000 lux 
Exceeded

Figure 13: UDI Pattern of Type C Internal Partition
Source: Author

Northern Orientation

As shown in Figure 12, the UDI exceeded (>2000 lux) values were 
relatively low in Existing Condition (EC) and Type C partition at a location 
near the window. It shows that the North orientation side has a lower 
amount of glare than the other orientations. The internal partition Type C 
recorded the highest percentage of useful daylight (100-2000 lux) and the 
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lowest UDI fell short (<100 lux) due to the positioning of internal partition 
perpendicular to the window that allows more daylight to enter the room. 
It is obvious that in the EC type, about 31% of the time during a year the 
daylighting level is below 100 lux compared to other internal partition types. 
This is because the parallel side of the internal partition, which is located 
near the window blocks the daylight from penetrating inside the room. It 
will increase the dependence on artificial lighting and be very challenging 
to provide a comfortable visual indoor environment. Therefore, the internal 
partition needs to be arranged from blocking the daylight, and the partition 
height needs to be reduced to allow more daylighting. 

Southern Orientation

In the southern orientation, UDI exceeded area is almost the same in 
EC and Type C partition about 21% and 18% respectively. Type C recorded 
about 71.4% range of useful daylight (100-2000 lux) over the year, but as 
expected the existing condition type has the highest percentage of below 
useful range (<100 lux) for about 27.2% as compared to other internal 
partition types. This is because of the limited amount of daylight penetrates 
inside the room due to the positioning of internal partition that parallels 
with the window. The experiment reveals that the existing condition of the 
internal partition will result in insufficient daylight level in the southern 
orientation and require modification. Therefore, using the internal partition 
that parallels to the window is not preferable. The combination of parallel 
and perpendicular internal partition can be used if the parallel side is located 
at the back of the room as demonstrated in Type A.

Eastern and Western Orientation

The UDI results in EC and Type C internal partition on the east and 
west facades recorded nearly the same amount of percentage as the sun 
movement is symmetrical. As shown in Figure 8 and 9, the area near the 
window experienced a higher level of glare compared to the north and 
south orientations. The results reveal that the internal partition Type C has 
a high percentage of UDI useful range in the east (54.5%) and west (56.5%) 
respectively. The worst condition of internal partition belongs to EC type 
with UDI fell short around 23% in both eastern and western orientation. 
At the east and west side, the amount of sunlight is quite high and can 
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cause disturbing glare in the area near the window. However, by using a 
combination of window and light shelf that acts as both a light controller 
and shading might reduce overlit area and increases the daylight distribution.

CONCLUSION

This research was conducted to evaluate the impact of several internal 
partitions on indoor lighting performance in a student residential building 
room through annual climate-based daylighting simulation. With the goal 
of delivering maximum daylight level in the course of the year, the results 
reveal that the partition layout has a considerable impact on annual daylight 
performance in four building orientation (north, south, east, west). Based 
on the findings of the daylight performance analysis of five (5) types of 
internal partition layouts through simulation, the internal partition that is 
positioned perpendicular to the window (Type C) has the highest annual 
daylight sufficiency values, whereas the internal partition that is positioned 
parallel to the window has the worst annual daylight performance. It is also 
found that high partitions provide privacy and a sense of enclosure, but at 
the same time, they block more sunlight. Therefore, the author suggests 
the best layout is the internal partition in a perpendicular position to the 
window (type C) as it allows more daylight penetration inside the room than 
the partition with the parallel position. In addition, reducing the partition 
height and installing light shelf might improve the daylight level inside the 
room. Further studies are required to improve the current design in terms 
of height and materiality, and the impact of furniture layout.
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ABSTRACT
 

Surrogate	 view	 is	 an	 element	 that	 helps	 to	 improve	 the	 indoor	 quality	
in	a	windowless	office.	This	study	proposed	 the	preference	of	surrogate	
view	among	different	types	of	office	workers	as	an	immediate	solution	in	
windowless	office.	Through	the	survey	the	most	preferred	surrogate	view	
among indoor and outdoor workers are the window with sea view 2.95 and 
2.86 in the mean. The preferences among worker who spent less than and 
more than 3 hours are the view to sea which took 2.89 and 2.95 in the mean. 
The preferences among worker who with and without usage of computer 
are the view to sea which took 2.96 and 2.88 in the mean.
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INTRODUCTION

A healthy working environment is indispensable inmaintaining a positive 
outcome in a stressful atmosphere. An effective working environment can 
also affect an employees’ productivity. There are three types of human 
comfort, which is acoustic comfort, thermal comfort and visual comfort. This 
study will focus on the visual comfort. Visual comfort plays an important 
role in the working space. It can affect not only the productivity, but also 
the physical and mental health of the occupants in the working space. 
Visual comfort is also influenced by poor lighting. However, nowadays the 
view of a workspace is another issue that needs more emphasis. Office in 
Malaysia is facing problem of lacking window. Windows view which are 
more attractive can benefit  employees to reduce the discomfort in office 
(Aries et al., 2010). Visual comfort achieved in hospitals using art paintings 
has brought a positive impact for patients by making them feel happy 
and are able to heal them emotionally. “People don’t have to head for the 
woods to enjoy nature’s restorative effects”, as asserted by (Kaplan, 2001). 
Even a glimpse of nature from a window helps the mood and emotion of 
an employee (Kaplan, 2001). This shows that people can be affected by 
what they see. Bazin and Gray (1960) had mentioned that photography 
is closer to the realistic compare with the art painting. So, this shows that 
photography can be an element of surrogate view in windowless working 
environment. This is easier to achieve in windowless offices in Malaysia 
without changing the layout of office. 

LITERATURE REVIEW 

Visual comfort is a human perception determined by the amount of radiation 
energy that enters the eye and the spectrum of light (Saint-Gobain, 2017). 
Visual comfort can be achieved by attaining an aesthetically pleasing view. 
Besides, not only does the interior luminance achieve visual comfort, the 
view of the surrounding also plays its part (Aries, 2005). There are also cases 
among employees in the offices who have some minor health problems that 
the management may not take seriously. Most of the employees experience 
stress and are often fatigued due to daily computer use. The existence of 
having windows in a working space affects visual comfort of the employees 
especially the intermediate shop offices with long buildings that have 
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limited window space which are usually located at the front and at the rear 
of office, limiting the access to natural light and a pleasant view. However, 
by replacing with surrogate views, visual comfort can be achieved at the 
workplace. Figure 1 shows the difference between office with pleasant 
view and without.

Figure 1: Office with Window and without Window
Source: Yelp- Agile Offices & 9GAG Windowless office

Physical Effect

Having windows and views in office are not just for preferences, but 
they are important because it affects the health and well-being of employees 
and other people who are in the office. There are a lot of benefits of viewing 
nature in the workplace. For instance, by viewing the scene of nature, it can 
reduce anger, fear, and stress (Maller et al., 2006). This can contribute to 
development of the physical well-being by reducing blood pressure, cortisol 
levels, and especially when the emotional state is becoming more positive.  

In hospitals, there are healing gardens for patients to rehabilitate, 
which can speed up the recovery time (Rivasseau Jonveaux et al., 2019). 
For housing areas, residents used to have a small garden in front of house. 
These examples suggest that the natural view brings positive effects to 
human. When a person is mentally positive, the possibility of getting health 
problems is become less frequent. However, offices in Malaysia do not put 
emphasis about the importance of views and nature.

Employees need to have interaction with the nature to relieve stress 
during office hour (Grinde & Patil, 2009). This is an integral part of having 
a conducive working environment. In addition, a natural view can help to 
improve the employees’ mental health and well-being.
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Psychological Effect

Human beings possess an extraordinary capacity to adapt to their 
natural environment and immediate surrounding. Human can easily affected 
by the immediate view that they see. Based on an overall impression, the eyes 
receive information regarding the aesthetics, material characteristics, and 
utility of a particular object (Lang & McClain, 2000). A previous study by 
Kamarulzaman et al., (2011) showed that colour in the interior environment 
has effects on employees’ productivity and their psychological well-being. 
Offices without a focal point on the wall can easily distract employees 
during work (Chowdhury, 2019). Employees are easily distracted when 
people are passing by several times a day to the pantry. This will increase 
the frequency of the employees  to take a break if the workspace does not 
have any focal point on wall.  Interaction with nature can help employees 
to improve memory and lower the stress hormone cortisol (Berman et al., 
2012). Henceforth, it is important to have  a natural view for occupants to 
boost their daily productivity and creativity.

Effect of Windowless Working Environment 

Office is a space that people congregate to work, spending many 
hours in a day. Therefore, it can directly affect employees on health.  In the 
office, not everyone can get a good working space that exit with window. 
Some of the employees are working in open space and some of them are 
working in a private room. A study found that workers with workstation 
views that included green elements were more satisfied at work and had 
more patience, less frustration, increased enthusiasm for work, and having 
less health problems (Wolf, Kathleen, Flora, 2015). However, for employees 
in a windowless office, they cannot choose to change their working space 
or desk and tend to spend longer time on computer.

Responses Towards Windowless Environment

There are a lot of benefits of having window with access to views on 
a working space. Windows with views of nature were found to enhance 
productivity and well-being in a number of ways including increasing 
job satisfaction, interest value of the job, perceptions of self-productivity, 
perceptions of physical working conditions and life satisfaction (Veitch et al., 
2007). Evaluation of the response to a variety of windowless situations done 
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by a researcher, Collins,(1975) revealed that although the attitudes toward 
a windowless space are often somewhat unfavourable, the most adverse 
reaction occurs in a small, restricted and essentially static environment. 
Previous research shows that people who stay in a windowless space of 
long periods of time may experience sadness and stress which will affect 
the performance and productivity during working time. However, people 
who are more exposed to nature were less stressed and more satisfied with 
their work (Speed, 2005). Besides, people who are exposed to nature also 
will have a better sleeping quality than the employees who did not have 
interaction with nature (Lee & Maheswaran, 2011) . By not having a good 
sleep, this situation may further resulted in poor human judgement as well 
as potentially incur more mistakes during working time.

Quality of life is important to everyone. Although the World Health 
Organization (WHO) defines health very broadly, health in the United States 
has traditionally been measured narrowly and from a deficit perspective, 
often using measures of morbidity or mortality. However, health is seen by 
the public health community as a multidimensional construct that includes 
physical, mental, and social domains (Centers for Disease Control and 
Prevention, 2018). When the workers have more access to the window, 
it helps to improve their quality of sleep. When the employees get better 
quality sleep, it improves their metabolism and mood especially during 
their working hours. When the employees have better quality of sleep, it 
can raises their productivity in the office.

Surrogate View

Surrogate view is substitutes of windows and access to nature view. 
A surrogate view is an artificial view with content of nature (e.g. pictures) 
that can replace windows in a windowless office. In a windowless office, 
surrogate views are efficient ways to stand as nature windows that able to 
enhance working environment and boost the productivity of employees 
while raising their mood. 

The Effects of Surrogate Views

Surrogate views, which is considered as an art, adds value beyond 
a visually aesthetic appeal of a facility. In the office for instance, using a 
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surrogate view is easier than the other ways to enhance the visual comfort of 
a workplace (Ping & Majid, 2019). To enhance the visual comfort, surrogate 
view does not cost more than doing renovation. It can also be changed 
easily because it is just a supplement tool to enhance the wall. In addition, 
surrogate views serve as a positive impact on people in various situations. 

A growing number of previous research shows that surrogate views 
(picture of nature) can decrease the followings (Berg et al., 2015):

1. Anxiety and stress of a patient
2. Pain perception as measured by physiological outcomes, such as blood 

pressure, heart rate, and skin conductivity response, in addition to 
self-report measures like pain-rating scales and surveys;

3. The need for analgesic medication;
4. Depression associated with chemotherapy, dialysis, and other invasive 

treatments;
5. Non-operative treatment times;
6. Operative recovery times;
7. Mental healthcare treatment times;
8. Abusive behaviours by mental healthcare patients;
9. Length of hospital stay; and
10. Employee turnover, missed days
11. It also measurably escalates: 
12. The satisfaction level of a patient and worker
13. The perception of quality care from a patient, visitor and employee

Another measure of the effectiveness of a particular selection of the 
view is its ability to maintain the viewers’ interests. Surrogate views can 
be perceived by people as invisible or irrelevant to heal people from being 
sick or in stress condition.. Surrogate view, when appropriately selected 
and placed can function well to heal office employees from stress (Ping & 
Majid, 2019). It manages to let the viewer’s engage with the view, transport 
them to imagination, delight and amuse them, calm and reassure them daily  
(Alban, 2018).

The process of selecting and placing surrogate view enable to vary 
the value of view as a positive contributor directly to the satisfaction level 
of the employees who work in a shop office, and most importantly sustain 
the healthcare of workers.
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Influential Factors of View on Preferences

The work environment design should not only focus on meeting 
the functional needs of the organization but also the individual needs and 
preferences of the users. One solution does not fit all. Different people 
require different environments in order to perform well, depending on 
personal factors and the task they are performing (Alison , 2019). Thus, 
demographic background can affect employees on preferences. In this 
study, there are different types of workers, which are indoor worker, outdoor 
worker, worker with different duration in office, worker with usage of 
computer and without usage of computer. Different type of workers might 
have difference preferences on view.

METHODOLOGY

A survey method was used for this study and administered to a selected 
sample from a specific company based in Johor Bahru and Selangor, 
Malaysia. The survey involved the administration questionnaire which 
sought to obtain data on different type of offices. The final part of this survey 
include a self-administrated questionnaire that was posted through email to 
prevent consequences of middle-man bias (no verbal or visual clues from 
an interviewer to influence the respondents). The responses rate for the first 
attempt was low. Eventually, the second responses rate increased to the 
total target sample size of 40 within just two weeks. After data filtering, a 
total number of 40 responses were valid and useable. The response options 
in the instrument are 4 point ordinary rating scale. Starting from 0= not 
preferred at all, 1=less preferred, 2=points preferred and 3=points is most 
preferred. By using the 4 point ordinary rating scale, the researcher can 
get an accurate answer/results as compared to the choice of ‘have no idea’. 
The respondents are not allowed to choose the statement of ‘no idea’ in the 
questionnaire. Therefore, all respondents can make their selection directly 
based on the categories specified in this questionnaire sheet.

Types of Surrogate View

There are five different types of surrogate view provided in this 
questionnaire survey. Selected surrogate views are all located in Malaysia 
due to the place identity. Place identity refers to the place that appears as 
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familiar scene to people. A familiar environment usually means it is similar to 
some place in our memory, therefore typicality is discussed with familiarity 
in some studies (Nasar, 1994; Purcell, 1992). Typicality is defined as the 
extent of a member of a group that has a similar interest in common and to 
what extent they are dissimilar to members of the other groups (Rosch & 
Mervis, 1975). In addition, typicality also demonstrates similarity of visual 
preferences (Peron, E., Purcell, A. T., Staats, H., Falchero, S., & Lamb, 
R. J., 1998). Many researchers have suggested that people would prefer 
landscapes that are more consistent with their mental images (Nasar, 1994); 
(Purcell, A. T., Nasar, J. L., 1992). In this questionnaire survey, 10 photos 
were used. 2 photos of each ‘view’ types were illustrated in this survey to 
better guide the respondent’s selection. Figure 2 shows the surrogate view 
outlined in this questionnaire.

Figure 2: Types of Surrogate View
Source: Author

FINDINGS 

There are different types of employees in the offices such as indoor worker 
and outdoor worker. Besides, the duration of the employees spent in the 
office are different as well. The questionnaire will set the working duration 
into two types, which was less than 3 hours and more than 3 hours to find 
out whether different types of employees have different preferences on 
view. Table 1 shows the preferences among indoor and outdoor workers. 

Table 1: The Preferences among Indoor and Outdoor Workers

Types of 
Surrogate 
View

Builtscape Mountain Sea Rainforest Riverine

Indoor Worker (N=33)
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Mean 1.09 2.02 2.95 1.09 0.09

S.D. 0.29 0.277 0.21 0.29 0.29

Outdoor Worker (N=7)

Mean 1 2 2.86 1.07 0.07

S.D. 0 0 0.363 0.267 0.267

Source: Ping & Majid (2019)

Among the respondents, 33 respondents were indoor workers, while 
there were 7 of them were outdoor workers. From Table 4.4, view to sea 
was the most preferred view among indoor workers and outdoor workers 
with 2.95 points and 2.86 points in the mean. The second preferred view 
chosen by indoor and outdoor workers was the view to mountain with 2.02 
and 2 in the mean. Followed by rainforest view which took 1.09 (mean),1.07 
(mean) and builtscape view took 1.09 (mean), 1 (mean). The results of 
builtscape and rainforest view were similar. The least preferred surrogate 
view chosen by employees was view to the riverine which took 0.09 (mean) 
among indoor workers and 0.07 among outdoor workers. Through the 
result, indoor workers and outdoor workers do not have any differences on 
preferred surrogate view. This shows that type of workers does not affect 
the preferences on view. Table 2 shows the preferences among workers who 
spent less than 3 hours and more than 3 hours in the office daily.

Table 2: The Preferences among Worker who Spent Less than 3 hours and 
more than 3 hours

Types of 
Surrogate 
View

Builtscape Mountain Sea Rainforest Riverine

Worker Spent Less Than 3 Hours in Office (N=9)

Mean 1 2 2.89 1.11 0.56

S.D. 0 0 0.314 0.314 0.229

Worker Spent More Than 3 Hours in Office (N=31)

Mean 1.1 2.02 2.95 1.08 0.1

S.D. 0.298 0.286 0.216 0.275 0.298

Source: Ping & Majid (2019)

There were 9 respondents who reported of spending less than 3 hours in 
the office and another 31 respondents spent more than 3 hours in the office. 
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The most preferred surrogate view chosen by office workers was the view to 
sea which took 2.89 (mean) and 2.95 (mean) for workers spent less than 3 
hours and more than 3 hours in the office respectively. The second preferred 
view chosen by workers who spent less than 3 hour and more than 3 hours 
was view to the mountain which took 2 (mean) and 2.02 (mean). The third 
preferred view chosen by workers who spent less than 3 hours was view to 
the rainforest 1.11(mean), while the third preferred view among workers 
who spent more than 3 hours was view to the built scape which have slightly 
difference. Although there are some differences, but since that they were 
not the most preferred view and second preferred view chosen by workers 
so it is also not included as surrogate view to be placed in the office. The 
second least preferred surrogate view among workers who spent less than 
3 hours were view to the builtscape with 1 (mean), while among workers 
who spent less than 3 hours were on view to rainforest with 1.08 (mean). 
The least preferred surrogate view among workers spent less than 3 hours 
and more than 3 hours were view to the riverine which took 0.56 (mean) 
and 0.1 (mean) respectively. This shows that riverine view was also not 
suggested to be placed in the office. Table 3 shows the preferences among 
workers who have usage and without usage of computer in office.

Table 3: The Preferences among Worker with and without using 
Computer During Work

Types of 
Surrogate 
View

Builtscape Mountain Sea Rainforest Riverine

With Computer (N=28)

Mean 1.09 2.02 2.96 1.07 0.11

S.D. 0.288 0.301 0.187 0.260 0.312

Without Computer (N=12) 

Mean 1.04 2.00 2.88 1.13 0.04

S.D. 0.204 0 0.338 0.338 0.204

Source: Ping & Majid (2019)

Among the respondents, 28 respondents were using computer during 
work, while there were 12 of them without using computer during work. 
From table 4.6, view to sea was the most preferred view among workers 
who are with and without using computer with 2.96 and 2.88 in the mean. 
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The second preferred view chosen by workers with and without using 
computer was the view to mountain with 2.02 and 2 in the mean. Followed 
by rainforest view which took 1.07 (mean),1.13 (mean) and builtscape view 
took 1.09 (mean), 1.04 (mean). The results of builtscape and rainforest 
view were similar. The least preferred surrogate view chosen by employees 
was view to the riverine which took 0.11 (mean) among workers who used 
computer and 0.04 (mean)among workers without computer. Through 
the result, workers with or without usage of computer do not have any 
differences on preferred surrogate view. This shows that the usage of 
computer does not affect the preferences on view. 

CONCLUSION

The awareness of having a natural view in Malaysian offices should be 
raised. Office employees should have interaction with nature because they 
undertakate computer tasks almost every day. In some circumstances, it 
may be difficult to fulfil all the factors for visual comfort through surrogate 
view. For example, the spatial planning settings offices cannot be changed 
easily. A working space with no windows cannot achieve visual comfort 
due to the interaction between nature and workers are blocked. Thus, a 
surrogate view is a medium that is important and can easily be placed in 
a windowless office to achieve visual comfort. The content of surrogate 
views should be wisely chosen by following the preference of employees.  
When the surrogate view is chosen accordingly based on the preferences 
of employees, the impact it has on employees will be greater. Through the 
finding, sea view was the most preferred surrogate view chosen by different 
types of office workers. The background of office workers does not affect 
the preferences on view. 

Future Research

This study only focuses on the preference of employees on 
surrogate views with limited interaction with the employees. Hence, it is 
recommended for future researchers to study how the surrogate view can 
affect the employees’ psychological and physical attributes. For example, 
the employees can be separated into two categories. One is placed in the 
windowless space with surrogate another in a windowless space without 



36

Malaysian Journal of Sustainable Environment

windows or a surrogate view. The employees can be given the same task 
and the researchers can calculate the duration to complete the task. This 
proves that the efficiency of having a surrogate view in a windowless office.
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ABSTRACT

The aim of this paper was to estimate the value of heritage property using 
multiple	regression	analysis.	The	original	dataset	consists	of	311	Pre-war	
Shophouses	transacted	from	2004	to	2018	in	Northern-Eastern	of	Penang	
Island,	Malaysia.	After	 filtration	 process,	 only	 248	 units	 of	 Pre-war	
Shophouses heritage property were available and valid to be used. Three 
functional	forms	such	as	linear,	semi-log	and	log-log	have	been	constructed	
and their statistical performances have been compared. The results indicate 
that	 log-log	 functional	 form	performed	better	 than	 the	 other	 functional	
forms in predicting the price of heritage property. 
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INTRODUCTION

Nowadays there are numerous organizations from the private sector to the 
public sector that have show an interest in heritage property Mohd Isa et al., 
(2011); Said et al., (2013), one of it is the valuation of heritage property. The 
most important part in valuation is to determine the appropriate method to 
value heritage properties. Heritage is the past legacy to be passed to future 
generations along with tangible and intangible value.  Due to that, several 
countries in Asia and Europe have carried out a few steps in protecting and 
preserving the heritage property (Meskell, Liuzza, & Brown, 2015).

The valuation of heritage property has faced numerous challenges 
from time to time. The consideration factors within valuation of heritage 
property and other types of assets are dissimilar, such as limited number 
of transaction (Yusof, Mui, Meng, & Fern, 2007). The compulsory 
characteristics of heritage property could be different based on the condition 
types of heritage, purpose of valuation, location of heritage and parties 
conducting the valuation (Musa & Yusoff, 2009). 

Heritage property is divided into two categories which are public 
belongings and private belongings Lu et al., (2019); Schuler et al., (2015). 
The most popular method used in valuing the public heritage is the 
contingent valuation method (CVM) which is labelled as stated preference 
(SP) group  (Mohamad, Ismail, & Rosdi, 2014). Meanwhile, speaking 
of the current practice for the private heritage property in Malaysia, in 
general practitioners use the comparison approach, but the constraints of 
this approach are limited number in market evidence and recent period of 
transaction. 

The objective of this paper, researchers are required to use method 
of Multiple Regression Analysis (MRA) using Statistical Package for the 
Social Science (SPSS). This is to solve the issue of limited market evidence 
of public and private heritage. However, certain problems may arise during 
the data processing if independent variables of dataset are not enough to run 
the regression model using the statistical tool. The limited transaction of 
heritage property is because the heritage property trade does not frequently 
occur. Therefore to overcome this thin market issues Mohamad, (2012) has 
proven with samples of 50 observations that can be conducted by using 
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MRA. Moreover, Van et al., (2007) has mentioned in their studies that at 
least 30 samples are needed to carry out this method. Hence this study is 
aimed to value the Pre-war Shophouses in George Town using MRA by 
applying three functional forms to identify the best model in MRA within 
the limited market evidence.

LITERATURE REVIEW

Valuation of Heritage Property

Valuation is one of the important activities in the safeguarding and 
conservation process of anything related to cultural heritage. Even though 
it is important but practitioners still do not have enough studies on heritage 
property assessment because of inadequate market transaction involving this 
type of unique property (Mohamad, 2014). The valuation term has different 
purpose and implication, it is based on philosophy, practitioners' valuation, 
purpose of valuation and the practice of valuation. Other researchers also 
have drawn attention on the importance of understanding the differences 
between market valuation and economic valuation in heritage property  
(Díaz-Andreu, 2017; Mohamad et al., 2014; Ruijgrok, 2006). Table 1 shows 
the main aspects between market valuation and economic valuation.

Table 1: Main aspects between Market Valuation and Economic Valuation

No Main aspects Market Valuation Economic Valuation

1 Purpose of valuation Transaction
(sale and purchase, 
rates, lease, tenancy, 
acquisition)

Conservational

2 The philosophy Resource of consump-
tion for the benefit of 
individual

Resource of preparation 
and management for 
society

3 Valuation prac-titioners Valuer
(The in-charge person in 
carry out valuation) 

Economists

4 Categories of heritage 
property

Grade I, Grade III 
(transacted) Private 
heritage property

Grade I (non-
transacted) Public’ 
heritage property

Source: Mohamad et al.,(2014)
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Elements Affecting Heritage Property Value

Generally, the features affecting property value are size of property, 
locality of property and asset condition. For the heritage property 
valuation, Mohamad et al., (2014) have questioned the features of historical 
characteristic which influence the property price. Ruijgrok (2006) also 
highlighted that there are no studies on the features that influence the 
heritage property price. As mentioned by Mohamad et al., (2017), there 
are a few of factors influencing the values of heritage property, which can 
be separated into  four categories which include characteristics involving 
transaction, structural, location and historical. The table below shows the 
factors affecting the values of heritage property.

Table 2: The Factors Affecting the Influencing the Property Price

Characteristics Explanation

Transaction-related The price of heritage property will be used as depend-ent 
variable. As stated by Royal Institution of Chartered Surveyors, 
sale prices are the most consistence data source, widely been 
used and most exposed in the open market. Besides that, other 
items related during transaction are land/building tenure status, 
date of val-uation, building position, lot number and building 
num-ber.

Structural The data of structural property were obtained from the evidence 
of sales price, the example of structural of assets for this 
heritage property are size of lot, main floor area, roof material, 
types of floor, types of ceiling, building improvement, building 
material and property maintenance. To ensure the condition 
structural of property, a site inspection was carried out to 
confirm all these structural characteristics condition including 
any new renovation.

Historical This study adapted the historical characteristics list studies by 
Ruijgrok, (2006) on heritage property which used to be hedonic 
as pricing model development. The examples of historical 
characteristics are architectural style, ensemble, façade status 
and authenticity. These historical characteristics were classified 
as factors af-fecting the heritage property prices (Mohamad, 
Ismail, & Iman, 2017).

Source: Mohamad et al., (2017) & Ruijgrok, (2006)
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Table 3: List of Features Affecting the Value of Heritage Property

Heritage Property Characteristics Features

Transaction-related •Freehold/Leasehold
•Year of Valuation
•Position
•Lot Number
•Title Number
•Building Number
•Road
•Share

Structural •Main Floor Area
•Building Improvement
•Roof Material and Building Material
•Types of Floor and Ceiling
•Maintenance inside and Maintenance outside.

Historical •Façade Status
•Ensemble
•Authenticity.

Location •Street Name

Source: Theriault et al., (2003), Sayce, (2009), S. Lu et al., (2017), Shinde et al., (2018) & 
Guo at al., (2019)

The Method that have been used in Valuing Heritage Property

To understand what has been studied from the previous gathered 
information which are linked to this study, researchers have provided the 
illustration below. Figure 1 outline the previous studies on the approach 
used in valuing heritage property.
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Figure 1: The Methods used in Valuing the Heritage Property
Source: Author

The International Valuation Standards (2017) has stated three principles 
of valuation approaches to be used in heritage property valuation which 
include sale comparison, cost approach and income approach. According 
to Mohamad et al., (2015), the most preferred method used by Malaysian 
Valuers is sale comparison approach in valuing private heritage property. 
Valuers realized the limitation of the comparison method but due to the 
absence of other alternatives, they had to use it, besides a lack of dataset 
to be use as evidence in measuring the accuracy of the result. Therefore, 
this study used MRA in valuing the Pre-war Shophouses in George Town, 
Penang.

The state of Penang comprises Penang Island and Seberang Perai 
whereas George Town is the state capital which is located on Penang Island. 
In George Town, there are two zones which are core zone and buffer zone, 
the private pre-war shophouse were located randomly in core zone and buffer 
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zone. In addition, there are 4 types of heritage property as mentioned by 
UNESCO located in George Town, the types include Category I, Category 
II, Replacement and Infill.

Table 4: The Classification of Heritage Property

Classification of Heritage 
Property

Types of Properties

Category I Monuments, objects and sites which should re-main as 
originally.

Category II Buildings, granite pathways and sites of special interest.
Replacement An existing building with non-significant which can get 

permit to make any re-development.
Infill An existing empty land or temporary building structure 

which compatible with re-development is permitted.

Source: George Town World Heritage Incoperated (2016)

Dealing with heritage or antique property is a challenge to Valuers 
due to its condition. The depreciation condition of heritage property may 
affect the value of heritage property, moreover heritage property have their 
own policy to protect and preserve their value. MRA is an extension of the 
comparison method of valuation, it describes and evaluates the relationship 
between different variables. In MRA statistical method, there are three 
functional forms to identify the significant variable which influences the 
price of the heritage property. The variables in MRA are separated into two, 
which are dependent variable Y (property price) and independent variable 
X (property characteristics).

RESEARCH METHODOLOGY

The secondary data of heritage property transaction were collected from 
National Property Information Centre (NAPIC) and George Town World 
Heritage Incorporated (GTWHI) in digital form. The data contained record 
of 3121 of pre-war shophouse commercial property transactions in George 
Town from 2004 to 2018. Over 15 years, only 248 (223 in-samples and 25 
out-samples) transactions of Pre-war Shophouses were involved. Hence, 
this property is classified as special property based on the limited transaction 
in sale and purchase. During the filtration of data process, the features of 
heritage property are considered to improve the available data.
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Table 5 shows the filtration process of heritage property original data 
from 2004 to 2018, at the end of filtration only 248 observations of Pre-war 
Shophouses were selected to develop the MRA model.

Table 5: The Record of Data Cleaning Process

No Notes Number of records 
left

1 Original data from 2004-2018 for Pre-war Shophouse in 
Penang received from NAPIC

3121

2 Excluding properties not inside of core zone and buffer zone. 311

3 Excluding share 260

4 Excluding lot size 253

5 Excluding number of storey 248

Source: NAPIC (2019)

Table 6 : Descriptive Statistics of Final Dataset

Variables Minimum Maximum Mean Std. Dev Skewness

Statistic Statistic Statistic Statistic Statistic Std. 
Error

Road_
Name

1.0 15.0 6.883 3.6974 .323 .163

Zone 0 1 .49 .501 .045 .163

Storey 1 3 2.01 .201 1.479 .163

Syer 1 1 1.00 .000 . .

Year 2004 2018 2009.78 2.576 .680 .163

Year_
Dummy

1 14 9.22 2.566 -.705 .163

Lot_Size 33.000 1408.000 229.91452 205.04793 2.984 .163

Lot_Size_
Log

3.496507 7.249925 5.191170 .667056 .410 .163

Price 38000 7500000 1194591.1 1167690.9 2.605 .163

Price_Log 10.545341 15.830413 13.644121 .836928 -.023 .163

Source: Author
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RESULT AND DISCUSSION

This section assesses and estimates the value of the Pre-war Shophouses in 
George Town, Malaysia as a case study which used MRA.

Table 7 : The Result of Pairwise Correlation Matrix

Road_
Name

Zone Storey Year Lot_
Size

Lot_
Size_
Log

Price Price_
Log

Year_
Dummy

Road_
Name

Pearson 
Correlation

1 -.577** -.004 -.053 .357** .282** .278** .267** .056

Sig. 
(2-tailed)

.000 .953 .428 .000 .000 .000 .000 .406

Zone Pearson 
Correlation

-.577** 1 -.021 -.030 -.225** -.252** -.188** -.161* .028

Sig. 
(2-tailed)

.000 .757 .657 .001 .000 .005 .016 .675

Storey Pearson 
Correlation

-.004 -.021 1 -.064 -.044 .018 .153* .174** .064

Sig. 
(2-tailed)

.953 .757 .343 .514 .785 .022 .009 .340

Year Pearson 
Correlation

-.053 -.030 -.064 1 -.050 -.086 .412** .458** -1.000**

Sig. 
(2-tailed)

.428 .657 .343 .462 .203 .000 .000 .000

Lot_
Size

Pearson 
Correlation

.357** -.225** -.044 -.050 1 .879** .615** .534** .050

Sig. 
(2-tailed)

.000 .001 .514 .462 .000 .000 .000 .461

Lot_
Size_
Log

Pearson 
Correlation

.282** -.252** .018 -.086 .879** 1 .568** .592** .085

Sig. 
(2-tailed)

.000 .000 .785 .203 .000 .000 .000 .206

Price Pearson 
Correlation

.278** -.188** .153* .412** .615** .568** 1 .857** -.412**

Sig. 
(2-tailed)

.000 .005 .022 .000 .000 .000 .000 .000

Price_
Log

Pearson 
Correlation

.267** -.161* .174** .458** .534** .592** .857** 1 -.458**

Sig. 
(2-tailed)

.000 .016 .009 .000 .000 .000 .000 .000

Year_
Dummy

Pearson 
Correlation

.056 .028 .064 -1.000** .050 .085 -.412** -.458** 1

Sig. 
(2-tailed)

.406 .675 .340 .000 .461 .206 .000 .000

Source: Author
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Pairwise Correlation Matrix

For this study, there is no multicollinearity for the result based on the 
variables. From table 7 above, it shows the pairwise correlation matrix.

Variance Inflation factors (VIF)

In order to detect multicollinearity, the popular method which has 
been adapted is VIF. The studies by Brien (2007), has stated that the 
value below 10 is indicated as low multicollinearity, meanwhile Des et 
al., (2000); Theriault et al., (2003) has pointed out that values below 5 is 
low multicollinearity. On the other hand, the studies from Ismail (2005); 
Ruijgrok (2006), have stated there is no theoretical basis in detecting the 
value of multicollinearity between 5 or 10. Thus, this study has adopted 10 
as the value in detecting the multicollinearity.

Choice of Functional Form

The property market is classified as heterogeneous; the price of 
property is influenced by several variables. In order to use MRA as a 
statistical model, this study has deliberated three functional forms which 
are linear, semi-log and log-log to determine which functional form fits and 
explains the dataset.  The method entered for linear regression contained 
224 (in-samples) of Pre-war Shophouses, the dependent variable is price 
and for the independent variable are road name, core zone, storey, year 
dummy and lot size.

The Performance of Three Functional Forms

Table 8 below shows the result of linear, semi-log and log-log for MRA 
model. The chosen functional form is log-log, because the result shows it 
has the highest Adjusted R^2 with 66.8% compared to linear with 61.4% 
and semi-log with 57.6%.
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Table 8: The Functional Form Linear

Model Unstandardized Coeffi-
cients

Standardized 
Coefficients

t Sig.

B Std. Error Beta

(Constant) -390055.444 533076.211 -.732 .465

Road_Name 31332.254 16808.807 .099 1.864 .064

Zone 59711.543 119007.833 .026 .502 .616

Storey 1227007.358 242413.583 .211 5.062 .000

Year_
Dummy

-210349.168 19040.293 -.462 -11.048 .000

Lot_Size 3517.084 253.797 .618 13.858 .000

Source:  Author
a. Dependent Variable: Price
Adjusted R^2 61.4%
SE   722835.116
F     72.467
MSE  3.786E+13

Table 9: The Functional Form of Semi-Log

Model Unstandardized Coefficients Standardized 
Coefficients

t Sig.

B Std. Error Beta

(Constant) 12.463 .402 31.034 .000

Road_Name .032 .013 .141 2.512 .013

Zone .100 .090 .060 1.114 .266

Storey .965 .183 .232 5.285 .000

Year_
Dummy

-.166 .014 -.509 -11.574 .000

Lot_Size .002 .000 .533 11.376 .000

Source:  Author
a. Dependent Variable: Price_Log
Adjusted R^2 57.6.4%
SE   .5445671255
F     61.471
MSE  18.230
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Table 10: The Functional Form of Log-Log

Model Unstandardized Coefficients Standardized 
Coefficients

t Sig.

B Std. Error Beta

(Constant) 9.193 .430 21.356 .000

Road_Name .045 .011 .198 4.113 .000

Zone .212 .080 .127 2.646 .009

Storey .835 .162 .201 5.168 .000

Lot_Size_
Log

.765 .051 .610 14.975 .000

Year_
Dummy

-.175 .013 -.538 -13.759 .000

Source:  Author
a. Dependent Variable: Price_Log
Adjusted R^2 66.8%
SE   .4825079784
F     90.183
MSE 4.661

The Best Functional Forms of MRA Model

Based on the analysis of functional forms of MRA, the best result of 
analysis is log-log MRA model. Thus, this functional form is selected for 
observation data to estimate the predictive value. The equations for log-log 
MRA are:

The log-log MRA model is specified as:
MV = 9.193 + (0.835*Storey) - (0.175*Year_Dummy) + (0.045*Road_

Name) + (0.212*Zone) + (0.765*Lot_Size_Log)

Where;
MV is indicated as market value
Storey is indicated as level building of Pre-war Shophouses
Year_Dummy is indicated as year the transacted heritage property
Road_Name is indicated as the location of heritage property area
Zone is indicated as the area of heritage property inscribed by    

UNESCO
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Furthermore, in classifying the well prediction models that reflect this 
study, the well performed model have been applied for in-sample and out-
sample observations. Table 8 shows the result of the MAPE’s log-log of the 
MRA referred to types of analysis in-sample and out-sample. As shown in 
Table 8, the average MAPE values of the log-log MRA is 14.04% for in-
sample and 44.79% for out-sample. The formula of MAPE is calculated by:

MAPE is a parameter to measure the size of error in percentage term. 
As stated by Joslin (2006);Brown et al., (2011), the parameter of sale price 
within the estimation value should not least ±5% to???? ±10%. Based on 
the result the values of MAPE for out-sample is higher than ±10% the in-
sample of MAPE values. It shows that the model of in-sample is better than 
out-sample because the percentage values is different.

Table 9: The Result of MAPE Values of Log-Log MRA for in-sample Analysis

No Road’s Name Price (Actual Price of 
transaction) (MYR)

Price Log-log MRA 
(MYR)

MAPE va lues 
( log- log MRA) 

(MYR)

1. Lebuh Chulia 3650000 15.11 -9.26

2. Lebuh Penang 1600000 14.29 98.40

3. Jalan Argyll 1100000 13.91 164.97

4. Masjid Kapitan 
Keling

3250000 14.99 -42.60

5. Jalan Hutton 2700000 14.81 92.40

6. Lebuh Campbell 2400000 14.69 -18.30

7. Jalan Argyll 848000 13.65 39.22

8. Lebuh Pantai 588000 13.28 50.24

9. Lebuh Chulia 5500000 15.52 -32.25

10. Lebuh Campbell 3500000 15.07 -48.32

11. Lebuh King 2700000 14.81 -38.49

12. Masjid Kapitan 
Keling

1500000 14.22 -26.69

13 Lebuh Carnarvon 1200000 14.00 39.81

14 Lebuh Acheh 1001000 13.82 -8.48

15 Lebuh Pantai 1000000 13.82 103.84
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16 Lebuh Muntri 7500000 15.83 -30.15

17 Lebuh Campbell 3500000 15.07 -56.62

18 Lebuh Campbell 2930000 14.89 -48.01

19 Jalan Hutton 2600000 14.77 -0.65

20 Lebuh Campbell 2250000 14.63 -46.40

21 Jalan Argyll 1850000 14.43 -26.13

22 Lebuh Campbell 1780000 14.39 -32.25

23 Lebuh Victoria 1560000 14.26 7.86

24 Lebuh Acheh 1200000 14.00 -36.18

25 Lebuh Campbell 1200000 14.00 -38.72

26 Lebuh Kimberley 1200000 14.00 18.25

27 Masjid Kapitan 
Keling

600000 13.30 -31.60

28 Lebuh Chulia 550000 13.22 -14.36

29 Masjid Kapitan 
Keling

530000 13.18 -22.57

30 Lebuh Carnarvon 249000 12.43 45.88

31 Lebuh Farquhar 6173805 15.64 -0.25

32 Lebuh Farquhar 5931695 15.60 -0.15

33 Lebuh Muntri 3800000 15.15 -54.46

34 Lebuh Muntri 3200000 14.98 -45.10

35 Lebuh Muntri 3000000 14.91 -55.88

36 Lebuh Muntri 2800000 14.85 -40.88

37 Lebuh Muntri 2720000 14.82 -48.21

38 Lebuh Muntri 2500000 14.73 -31.31

39 Lebuh Muntri 2200000 14.60 -40.49

40 Lebuh Leith 2200000 14.60 -12.98

41 Lebuh Pantai 1700000 14.35 -29.62

42 Lebuh Carnarvon 1600000 14.29 -16.96

43 Lebuh Victoria 1450000 14.19 -48.22

44 Lebuh Campbell 1335000 14.10 -39.52

45 Lebuh Campbell 1335000 14.10 -39.52

46 Lebuh Campbell 1330000 14.10 -40.03

47 Lebuh Acheh 1250000 14.04 -9.12

48 Jalan Argyll 1100000 13.91 4.29

49 Lebuh Campbell 1100000 13.91 -43.88

50 Lebuh Penang 1000000 13.82 19.50
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51 Lebuh Carnarvon 1000000 13.82 18.22

52 Lebuh Penang 979000 13.79 57.21

53 Lebuh Leith 960000 13.77 -2.09

54 Lebuh Acheh 787000 13.58 38.69

55 Lebuh Pantai 770000 13.55 62.27

56 Lebuh Chulia 750000 13.53 8.22

57 Lebuh Chulia 750000 13.53 9.51

58 Lebuh Carnarvon 610000 13.32 -14.07

59 Lebuh Farquhar 6173805 15.64 -16.27

60 Lebuh Farquhar 5931695 15.60 -16.18

61 Lebuh Penang 3700000 15.12 -33.36

62 Lebuh Victoria 2300000 14.65 -32.96

63 Lebuh Muntri 2000000 14.51 -44.45

64 Lebuh Kimberley 1725000 14.36 14.88

65 Lebuh Campbell 1700000 14.35 -36.85

66 Lebuh Campbell 1550000 14.25 -49.47

67 Lebuh Muntri 1370000 14.13 6.58

68 Jalan Hutton 1100000 13.91 65.47

69 Lebuh Carnarvon 985000 13.80 13.24

70 Lebuh Pantai 900000 13.71 11.60

71 Jalan Argyll 900000 13.71 -8.05

72 Lebuh King 850000 13.65 18.99

73 Lebuh Acheh 790000 13.58 20.71

74 Lebuh Acheh 790000 13.58 20.71

75 Lebuh Muntri 720000 13.49 42.47

76 Lebuh Acheh 710000 13.47 34.31

77 Lebuh Acheh 700000 13.46 30.89

78 Lebuh Campbell 650000 13.38 4.92

79 Lebuh Chulia 500000 13.12 40.32

80 Jalan Argyll 500000 13.12 41.63

81 Masjid Kapitan 
Keling

450000 13.02 -35.74

82 Lebuh Chulia 3000000 14.91 -41.84

83 Lebuh Farquhar 1538095 14.25 182.14

84 Lebuh Farquhar 1461905 14.20 185.51

85 Masjid Kapitan 
Keling

1423680 14.17 1.42
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86 Masjid Kapitan 
Keling

1423680 14.17 1.42

87 Masjid Kapitan 
Keling

1423680 14.17 1.42

88 Masjid Kapitan 
Keling

1423680 14.17 1.42

89 Lebuh Pantai 1100000 13.91 60.85

90 Lebuh Pantai 1100000 13.91 60.85

91 Lebuh Victoria 960000 13.77 34.83

92 Lebuh Kimberley 785000 13.57 -2.15

93 Lebuh King 550000 13.22 52.60

94 Lebuh Chulia 500000 13.12 21.84

95 Lebuh Chulia 450000 13.02 27.10

96 Lebuh Chulia 450000 13.02 28.62

97 Lebuh Pantai 410000 12.92 18.56

98 Lebuh Carnarvon 300000 12.61 34.22

99 Lebuh Pantai 280000 12.54 73.61

100 Lebuh Pantai 250000 12.43 86.30

101 Lebuh Pantai 250000 12.43 86.30

102 Lebuh Carnarvon 207049 12.24 292.81

103 Lebuh Carnarvon 207049 12.24 292.81

104 Jalan Argyll 2350000 14.67 17.47

105 Jalan Argyll 2350000 14.67 17.47

106 Lebuh Muntri 1500000 14.22 -30.71

107 Lebuh Muntri 1500000 14.22 -30.71

108 Masjid Kapitan 
Keling

1397662 14.15 -28.44

109 Masjid Kapitan 
Keling

1397662 14.15 -28.44

110 Masjid Kapitan 
Keling

1397662 14.15 -28.44

111 Masjid Kapitan 
Keling

1397662 14.15 -28.44

112 Lebuh Pantai 1200000 14.00 -40.05

113 Lebuh Pantai 1200000 14.00 -40.05

114 Lebuh Campbell 1200000 14.00 -42.75

115 Lebuh Campbell 1200000 14.00 -42.75

116 Lebuh Muntri 1000000 13.82 53.93
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117 Lebuh Muntri 1000000 13.82 53.93

118 Lebuh Campbell 880000 13.69 -14.03

119 Lebuh Campbell 880000 13.69 -14.03

120 Lebuh Muntri 850000 13.65 -7.89

121 Lebuh Muntri 850000 13.65 -7.89

122 Jalan Argyll 835000 13.64 34.30

123 Jalan Argyll 835000 13.64 34.30

124 Lebuh Kimberley 760000 13.54 -8.26

125 Lebuh Kimberley 760000 13.54 -8.26

126 Masjid Kapitan 
Keling

752338 13.53 -17.12

127 Masjid Kapitan 
Keling

752338 13.53 -17.12

128 Masjid Kapitan 
Keling

752338 13.53 -17.12

129 Masjid Kapitan 
Keling

752338 13.53 -17.12

130 Lebuh Campbell 740000 13.51 -25.41

131 Lebuh Campbell 740000 13.51 -25.41

132 Lebuh King 520000 13.16 35.49

133 Lebuh King 520000 13.16 35.49

134 Lebuh Pantai 505000 13.13 85.17

135 Lebuh Pantai 505000 13.13 85.17

136 Lebuh Muntri 500000 13.12 82.51

137 Lebuh Muntri 500000 13.12 82.51

138 Lebuh Pantai 302000 12.62 76.03

139 Lebuh Pantai 302000 12.62 76.03

140 Lebuh Carnarvon 260000 12.47 30.01

141 Lebuh Carnarvon 260000 12.47 30.01

142 Lebuh Pantai 250000 12.43 5.49

143 Lebuh Pantai 250000 12.43 5.49

144 Lebuh Pantai 229500 12.34 73.35

145 Lebuh Pantai 229500 12.34 73.35

146 Lebuh Pantai 225250 12.32 79.65

147 Lebuh Pantai 225250 12.32 79.65

148 Lebuh Pantai 204000 12.23 89.97

149 Lebuh Pantai 204000 12.23 89.97
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150 Lebuh Muntri 125000 11.74 625.71

151 Lebuh Muntri 125000 11.74 625.71

152 Jalan Hutton 1897500 14.46 -33.27

153 Lebuh Campbell 1800000 14.40 1.08

154 Lebuh King 1800000 14.40 -63.40

155 Lebuh King 1800000 14.40 -63.40

156 Lebuh Chulia 1440000 14.18 -43.58

157 Jalan Argyll 1400000 14.15 -64.80

158 Lebuh Muntri 1200000 14.00 -32.24

159 Lebuh Penang 900000 13.71 -15.08

160 Lebuh Campbell 760000 13.54 -14.76

161 Lebuh Muntri 750000 13.53 16.32

162 Lebuh Muntri 750000 13.53 16.32

163 Lebuh Muntri 750000 13.53 15.16

164 Lebuh Muntri 730000 13.50 -14.55

165 Lebuh Muntri 730000 13.50 -14.55

166 Masjid Kapitan 
Keling

650000 13.38 -64.90

167 Lebuh Penang 650000 13.38 -11.51

168 Lebuh Penang 650000 13.38 -11.51

169 Lebuh Chulia 550000 13.22 -24.54

170 Lebuh Victoria 510000 13.14 -20.82

171 Lebuh Muntri 500000 13.12 53.21

172 Lebuh Muntri 500000 13.12 52.30

173 Lebuh Muntri 500000 13.12 52.30

174 Lebuh Muntri 420000 12.95 54.79

175 Jalan Argyll 420000 12.95 16.55

176 Lebuh Carnarvon 410000 12.92 -15.74

177 Lebuh Victoria 324827 12.69 37.48

178 Lebuh Victoria 324827 12.69 37.48

179 Lebuh Victoria 275173 12.53 43.03

180 Lebuh Victoria 275173 12.53 43.03

181 Lebuh Victoria 260000 12.47 24.90

182 Lebuh Chulia 1700000 14.35 -13.12

183 Lebuh King 1400000 14.15 -60.49

184 Lebuh Chulia 1200000 14.00 17.62
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185 Lebuh Penang 1000000 13.82 -55.77

186 Lebuh Penang 750000 13.53 -38.93

187 Lebuh Penang 725000 13.49 -15.42

188 Lebuh Penang 600000 13.30 -11.44

189 Jalan Argyll 590000 13.29 -18.94

190 Lebuh Pantai 590000 13.29 40.16

191 Lebuh Muntri 550000 13.22 6.76

192 Lebuh Penang 550000 13.22 -8.32

193 Lebuh Acheh 500000 13.12 23.88

194 Lebuh Carnarvon 500000 13.12 10.78

195 Lebuh King 485000 13.09 -2.41

196 Lebuh Kimberley 460000 13.04 47.72

197 Lebuh Campbell 450000 13.02 -11.38

198 Lebuh Kimberley 450000 13.02 10.35

199 Lebuh Carnarvon 390000 12.87 -5.33

200 Lebuh Carnarvon 320000 12.68 -9.37

201 Lebuh Carnarvon 320000 12.68 -9.37

202 Lebuh Pantai 38000 10.55 89.98

203 Lebuh Farquhar 3750000 15.14 -44.73

204 Lebuh Farquhar 3750000 15.14 -27.97

205 Masjid Kapitan 
Keling

1200000 14.00 -50.70

206 Lebuh Penang 1100000 13.91 -8.12

207 Lebuh King 1000000 13.82 -53.57

208 Lebuh Campbell 920000 13.73 -51.52

209 Lebuh Penang 800000 13.59 -48.05

210 Lebuh Pantai 710000 13.47 3.29

211 Lebuh Penang 700000 13.46 -0.66

212 Lebuh Muntri 600000 13.30 3.99

213 Lebuh Muntri 600000 13.30 3.99

214 Lebuh Penang 600000 13.30 -32.45

215 Lebuh Muntri 550000 13.22 10.11

216 Lebuh Campbell 400000 12.90 -28.93

217 Lebuh Muntri 380000 12.85 29.72

218 Lebuh King 300000 12.61 33.26

219 Jalan Argyll 250000 12.43 42.59
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220 Jalan Argyll 230000 12.35 16.57

221 Lebuh Carnarvon 190000 12.15 9.51

222 Jalan Argyll 160000 11.98 64.43

223 Lebuh Victoria 380000 12.85 9.19

Average of MAPE values for MRA 14.04%

Source: Author

Table 10: The Result of MAPE Values of Log-Log MRA for in-Sample Analysis

No Road’s Name Price (Actual Price of 
transaction) (MYR)

Price Log-log 
MRA (MYR)

MAPE values 
(log-log MRA) 

(MYR)

1. Lebuh Chulia 2250000 14.63 2.15

2. Lebuh Chulia 2250000 14.63 3.13

3. Lebuh Pantai 2050000 14.53 39.89

4. Lebuh Chulia 1908000 14.46 1.32

5. Lebuh Penang 1760000 14.38 63.38

6. Lebuh Pantai 1150000 13.96 30.09

7. Lebuh Acheh 880000 13.69 75.26

8. Lebuh Chulia 668000 13.41 36.06

9. Masjid Kapitan Keling 600000 13.30 35.62

10. Lebuh Pantai 130000 11.78 506.79

11. Lebuh Chulia 5200000 15.46 37.17

12. Lebuh Chulia 3100000 14.95 -43.71

13. Lebuh Muntri 2800000 14.85 28.44

14. Masjid Kapitan Keling 1421631 14.17 -1.63

15. Masjid Kapitan Keling 1418613 14.17 -1.58

16. Masjid Kapitan Keling 1359756 14.12 -0.59

17. Jalan Hutton 868000 13.67 142.22

18. Jalan Argyll 750000 13.53 80.32

19. Jalan Argyll 700000 13.46 100.12

20. Lebuh Chulia 495000 13.11 54.14

21. Lebuh Chulia 5500000 15.52 -48.10

22. Lebuh King 2850000 14.86 -31.53

23. Lebuh Chulia 2600000 14.77 -24.65

24. Lebuh Acheh 1800000 14.40 -3.86
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25. Jalan Argyll 848000 13.65 39.22

Average of MAPE values for MRA 44.79%

Source: Author

Table 11: The Summarize an Applicability of MRA in valuing Heritage 
Property Value

No Criteria MRA
1. Adjusted R^2 Square of best model 66.8%
2. MSE 4.661
3. The best functional form Log-log
4. MAPE value of in-sample 14.04%
5. MAPE value of out-sample 44.79%

Source: Author

FINDINGS

This study is aimed at identifying the best functional model in MRA. The 
best functional form of MRA is log-log, it shows the adjusted R² as the 
highest besides mean of squared error (MSE) as the lowest between the 
functional forms. From the findings of best model, the significant variables 
that have been indicated in the log-log model are road name, zone, storey, 
lot size log and year dummy.

CONCLUSION

As cited by Mohamad et al., (2015) most Valuers in Malaysia prefer to use 
sale comparison methods in valuing private heritage because there is no 
standard valuation to value heritage property in Malaysia. The challenge 
of this method is limited evidence of transaction besides no guidelines on 
heritage items to be considered for heritage property in Malaysia. Due to the 
weaknesses of this traditional method of valuation, Mohamad et al., (2017) 
have carried out the statistical model of MRA in studies with small datasets. 
However, the issues of limited market evidence of heritage property still 
could not solve the unexpected consequences of the limited data. The result 
of this analysis shows that the functional form of MRA model of log-log 
is better than linear and semi-log which can shows the better result than 
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the others to be consider. Hence, from the result researcher cannot easily 
make a direct comparison of MRA because these models have different 
performance of functional form. For future suggestion, other statistical 
tools could help run the small dataset in a better way and clarify suitable 
variable that can improve dataset.
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ABSTRACT
The	green	building	(GB)	can	be	defined	as	the	method	of	increasing	the	
efficiency	of	the	building	and	site.	However,	the	spillover	effect	of	GB	price	
in Malaysia has not widely been discovered as there are limited case studies 
on	this	issue.	This	paper	attempts	to	determine	the	significant	factors	that	
influence	the	GB	price.	The	empirical	experiment	has	been	conducted	to	test	
the Multiple Regression Analysis (MRA) model on a real dataset of house 
prices	in	the	area	of	Klang	Valley,	Selangor	with	GB	specifications.	The	
result	showed	that	factors	related	to	tenure	have	significant	contributions	
to the GB price.
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INTRODUCTION

The green building (GB) can be defined as the method of increasing the 
efficiency of the building and sites by using water, energy, and natural 
materials. In turn, it can reduce the negative impact on human health, 
and the environment by improving the operation of a system, design of a 
building, ensuring maintenance, constructing and relocating of a longer 
building life cycle (Rahmat & Said 2015); Radwan, Kashyout, Elshimy 
& Ashour (2015). It can generate higher sales prices per square foot (per 
sqft) compared to conventional building (Abdulllah & Mohd (2017). The 
design, construction and operation of these accommodations and workplace 
buildings are responsible for the consumption of many natural resources. 
In light of this situation, GB compliance building can resolve the issues 
related to the consumption of energy and natural resources by reducing 
unnecessary waste, preventing pollution and minimizing energy usage, 
which consequently ensures a healthier living environment (Darko, Chan, 
Owusu, & Antwi- afari, 2018).

Acknowledging the above issues, it is important to identify the 
significant factors that affect the GB price (Abdullah & Mohd, 2018).This 
is due to the fact that developers, communities and agencies nowadays 
are already aware of the advantages of GB and they are keeping up with 
the development of the GB industry (Usman Aminu Umar, 2012; M. 
Yusoff, 2015). Furthermore, the criteria that GB possesses such as eco-
friendly building materials, environment-friendly construction operations, 
consumption of green power, efficient water and energy consumption, 
and eco-friendly equipment are really significant (Uparwat, Gawatre, & 
Shahezad, 2012). These criteria become the reason why it is crucial to 
identify the significant factors that determine the price of GB. Moreover, 
very few researches have reported a study on factors affecting GB price 
such as the study on factors affecting homebuyer to pay green building 
price (Portnov et al., 2018), influencing factors of consumer willingness to 
purchase green housing (Sang et al., 2019) and factors influencing buyer’s 
intention to purchase green building (Durdyev & Ihtiyar, 2020). However, 
there is no previous study investigating the significant factor that influences 
the GB price. 
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In conjunction to this issue, this paper will present the finding of a 
study that used regression analysis that focused directly on MRA in order 
to determine the significant factors for GB price chosen in this study.

LITERATURE REVIEW

Factors Affecting Building Prices

In general, the question arises on the factors affecting the prices of 
property. The factors influencing the property prices can be divided into five 
(5) groups; transaction-related features, physical structural features, location 
features, environmental and neighborhood features. In transaction-related 
features, the transaction prices of property are used as DV to predict the 
IV (factors). The following subsection will discuss the factors affecting the 
value of condominium property values, as our research refers to the dataset 
of real estate that focuses solely on condominium properties.

Transaction-Related Characteristics

Transaction price or sale price is used as a dependent variable (DV). 
According to the Royal Institution of Chartered Surveyors, sale prices are 
the most reliable data source in assessing property values because it has been 
purely exposed in the open market value RICS (2019). Other transaction-
related characteristics are building status (freehold/leasehold), date of 
transaction, the position of unit and level of the unit Mohamad (2012).

Physical and Structural Characteristics

The structural characteristics of property data were obtained from 
the same source as the sale price data. Structural characteristics include 
lot size, main floor area (Trabucco & Douglas Miranda, 2019; Jayantha & 
Sze Man, 2013), building improvements, roof material, types of floor and 
ceiling, building material, conditions of outside and inside of the building 
(Mohamad, 2012), age of building (Clapp & Bardos, 2009; Mohamad, 
2012) and number of bedrooms (Jayantha & Sze Man, 2013). Indeed, 
the physical and structural characteristics are important to be take into 
consideration as to ensure the quality and efficiency of the building. Hence, 
few site inspections have been conducted to assure all related structural 
characteristics are involved.
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Location Characteristics

The importance of the location of a particular property in determining 
the property value has been widely discussed in previous literatures 
(McCord, McCord, McClusky, Davis, & McIlhatton, 2014; J. B. Mohamad, 
Ismail, Mar Iman, & Mohd, 2017). It is said that the main factors that 
influence property value are location, location, and location (Abidoye & 
Chan, 2016; Ge & Du 2007; Messah, 2011). A demand rate for a particular 
property is affected by location (Kolbe & Wüstemann, 2015). This statement 
is supported by McCord et al., (2014), who suggested that location is the 
dominant factor to understand property demand and value.

Locational factors are related to amenities, transportation, physical 
attributes, neighbourhood, environment quality, and accessibility to work, 
among others. All these factors are related to location (Abidoye & Chan, 
2016). Commonly, the assessors obtained the information for the subject 
property based on the location of the subject. For instance, location within 
a city is the most important factor in property market. A substitution for 
the locational factor is distance, which is the length of physical separation 
between property to the central business district (CBD) (Ernawati Mustafa 
Kamal, Hasnanywati Hassan, 2016; Ferlan et al. 2017; Nabilla et al. 2012; 
Nicholls & Crompton, 2005).

Environmental Characteristic

The green building label is a system that can change the behaviour of 
potential buyers. Thus, it is important to convince the potential buyers that 
a particular green label (certification) is well recognized in the market and 
covers the whole set of the green features of a property (Mohd et al., 2020).

Neighbourhood Characteristics

Neighbourhood characteristics refer to characteristics of a particular 
area; specifically, a residential area. This includes the physical features, 
quality of housing, the presence or absence of basic resources as well as 
the activities that happen there. Residential areas with denser population 
and more packed neighbourhood are usually located close to urban centres 
and can accord greater value to the proximity of the property price, while 
suburban and rural residents do not seem to accord as much price. This is 



69

Determining Significant Factors Affecting Green Building Price

because as the density of a particular population increases (Miles, 2012; 
Huang, Du, & Yu 2015), the demand for housing also increases. Social 
sustainability is based on several social aspects such as the feeling of 
well-being, aesthetics, health and comfort, security and user satisfaction as 
claimed by Candas, Kalkan, and Yomralioglu (2015), Burinskien (2014), 
Ferlan, Bastic, and Psunder (2017), Nabilla, Husain, Rahman, and Ibrahin 
(2012), Sakip, Abdullah, and Salleh (2013), appropriate living environment 
and social integration stated by Adegoke (2017), infrastructure (Ajibola & 
Awodiran, 2013; Aluko, 2011;Pope, 2011; Frew & Wilson, 2002).

However, the report data from the above literature will not be included 
in this study, as the researcher will only focus on the existing data provided 
by the Valuation and Property Service Department (JPPH). JPPH has a 
collection of real market GB prices with specific determinants.

The Statistical Method in Modelling Green Building

The MRA model can explore the relationships between the independent 
variable (IV) and the dependent variable (DV). It enables the researchers to 
predict DV based on a variety of information known as IV (Uyanık & Güler, 
2013). Besides, the MRA can also identify a significant IV that contributes to 
the DV. This happens because the MRA model allows various components 
of the property to be included in it in order to achieve its market value by 
ensuring the flexibility of the parameter estimates, that are usually linear 
to the added benefit of manual property valuation, less subjectivity and 
cost-effectiveness (Ligus & Peternek, 2016).

Furthermore, the DV of this paper is selling price, while the IVs are 
Floor Level (FL), Lot Size (LS), Storey of building (SB), Age of Building, 
(AB), Land Use (LU), Price Per Square Feet (P) and Tenure (T). The 
researchers used real GB dataset of house prices in the area of Klang Valley, 
Selangor.
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METHODOLOGY

Method 

This study explored the influence of various factors that may contribute 
to the properties price. The estimation or prediction of prices was done by 
considering various features that can be applied using the MRA model. 
The DV is considered to be a linear function of one or more IV plus errors 
that was included into the account for all other factors. Mathematically, it 
is calculated using the equation formula below.

εββββ +++++= nnxxxY ...22110

Where Y indicates as Selling Price (DV), nxxx ,...,, 21 as independent 
variable (IV), regression coefficient labelled as nβββ ,...,, 21 ,as constant, n 
is the total number of independent variables used in the model and  ε  as 
the error term.

Data Collection

The dataset was collected from 2017 to 2019; the sources were taken 
from the Valuation and Property Ser-vice Department (JPPH) in digital form. 
The data contained a record of 191 of GB transaction under high rise status 
in Klang Valley areas. However, after the data cleaning process is finished, 
only 102 GB transactions were involved.

Furthermore,  there were three (3) steps involved in discarding 
"problematic‟ data used by authors which were 1) removing any incomplete 
data such as those without information on land area, floor area, selling price 
and ad-dress; 2) getting data properties with the first transaction, directly 
from developers; and 3) categorize green building based on GB certificate. 
Table 1 shows the cleaning process of GB dataset by entering 102 GB data 
transactions into MRA and ran the analysis using IBM SPSS statistics.
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Table 1: A Record of Data Cleaning Process

No Data Number of records 
left

1 Original Data from JPPH from year 2017 to 2019 with GB 
status

191

2 Excluding incomplete data (removing all incomplete data 
such as those without information on land area, floor area,
selling price, address and data evidence under categories 
2 years back)

140

3 Excluding the properties with the first transaction which
means it is fresh from the developer

51

Total 102

Source: Author

RESULTS AND DISCUSSIONS

The objective of this study was to determine of significant factor in 
influencing the GB price. Thus, the finding of using MRA model is presented 
in Table 2.

Table 2: Anova Table

Model Sum of Squares df Mean Square F Sig.

Regression 2.199E13 7 3.142E12 3.546 .002

Residual 8.153E13 92 8.862E11

Total 1.035E14 99

R2 = 0.212
Source: Author

Based on ANOVA table, the model is fit (F = 3.546, p-value=0.002 < 
0.05]. R square value of 0.212 indicates independent variables entered the 
model for 21.2 % of the total variation in selling price. Another 78.8% of 
the total variation may be explained by other independent variable. Table 
3 shows the collinearity statistic result.
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Table 3: Collinearity Statistic

Model Collinearity Statistics
Tolerance VIF

(Constant)
Floor level .698 1.432

Lot size (psft) .962 1.039
Storey of building .409 2.447
Age of building .874 1.144

Land use .497 2.011
Price (psft) .899 1.112

Tenure .582 1.717

Source: Author

The -results show that the final model from MRA only included 
significant independent variables. The MRA model assumes that the IV is 
not highly correlated with each other. This is known as multicollinearity. In 
this study the assumption was tested using tolerance and variance inflation 
factor (VIF) values. The collinearity statistics indicated that all tolerance 
values were more than 0.10 which showed that there was no multicollinearity 
problem. This was also supported by VIF values of less than 10. Table 4.3 
summarized the result of the regression coefficient.

Table 4: Summarized the Result of the Regression Coefficient

Model Unstandardized Coefficients S t a n d a r d i z e d 
Coefficients

t p-value

B Std. Error Beta
(Const.) -2645786.555 876866.710 -3.017 .003

Floor level 20178.767 15495.044 .144 1.302 .196
Lot size (psft) -3.125 8.702 -.034 -.359 .720
S t o r e y  o f 

building
31679.295 18456.855 .248 1.716 .089

Age of build-
ing

214965.562 89515.944 .238 2.401 .018

Land use 299098.617 281785.250 .139 1.061 .291
Price (psft) -16.288 85.794 -.019 -.190 .850

Tenure 844547.341 336517.216 .304 2.510 .014

Source: Author
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The finding of MRA model revealed the only factor that was 
statistically significant and contribute to some degree of information in 
determining the “Selling Price”. This is identified by the model that “floor 
level, storey of building, age of building, land use and tenure” had positive 
relationships with transaction prices. On the other hand, the other factors 
had negative relationship. 

However, the positive and negative relationship did not affect any 
result generated by the model, it just showed the correlation between 
the DV and IV. This can be explained by the result of Unstandardized 
Beta Coefficients. For example, the floor level unit is 2645786.555. This 
indicated the higher the level of property unit, the higher the property price 
is.  Otherwise, the selling price will be decreased by RM 3,125 per square 
feet if there was negative relationship.

To determine the significant factors influencing the green building 
price various features were involved. It is important to choose the highest 
value generated by the Standardized Coefficient (Beta). The value of tenure 
made the largest contribution to the MRA model by ignoring the ± sign of 
the value based on (Standardized beta Coefficient = 0.304). This is because 
the value of 0.304 is higher compared to the other factors value. This means 
the tenure is the most significant factor that gave the higher contribution 
towards selling price.

MULTIPLE REGRESSION ANALYSIS EQUATION

Hence, this section shows the application of the MRA model on the 
observation data to investigate the significant factor that affects the GB 
prices. Based on the previous discussion the equations for MRA are as 
follows:

Interpretation:
y= B0+B1x1+B2x2+B3x3+B4x4+B5x5+B6x6+B7X7
Y= -2645786.555 + 20178.767 x1 + -3.125 x2 + 31679.295 x3 +
214965.562 x4 + 299098.617 x5 + -16.288 x6 + 844547.341 x7
Selling Price (RM)= 2645786.555 + 20178.767 Floor_level + -3.125 Lot 
Size + 31679.295 Storey_of_ Building+ 214965.562 Age_of_Building + 
299098.617 Land_use + -16.288 Price_psqft + 844547.341 Tenure
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Where:
Y= Bo is referring to Selling price
B1X1       = Floor Level
B2X2      = Lot Size’
B3X3      = Storey of Building
B4X4      = Age of Building 
B5X5        = Land use
B6X6        = Price Psqft
B7X7        = Tenure

CONCLUSION AND RECOMMENDATION

By using the real dataset of housing in the area of Klang Valley, Selangor, 
Malaysia, this research presents an empirical experiment that studies seven 
IVs, and demonstrate significant factors toward the selling price of GB 
properties. The MRA model shows that there is one IV that influences the 
selling price, namely as tenure. The data analysis clearly specified that 
green building does, to a certain degree, influences the housing price in 
the adjacent area.

However, this research is only at the surface level and there are many 
determinants and attributes that contribute to the property prices. In future 
research, a more accurate determinant is needed to assess the effects of 
GB such as the factors used in the Hedonic Pricing Method (HPM) model, 
that calculates attributes such as number of bedroom positions, ease of 
accessibility, security, infrastructure, location, and crime rate.
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ABSTRACT

Focusing on Klang Valley, this research studies the outcome of house 
purchase	factors	in	Malaysia.	This	research	identifies	the	house	purchase	
factors	that	affect	home	buyers’	purchase	decisions.	The	researcher	collected	
data	using	SurveyMonkey	by	using	a	questionnaire	to	elicit	the	opinions	of	
Klang Valley residents on housing purchase factors and purchase decision. 
The	factors	were	evaluated	and	studied	to	identify	their	influence	on	home	
buyers’ purchase decision. Findings show that home buyers’ purchase 
decision	are	influenced	by	house	structure,	space,	finance,	location,	and	
neighbourhood	factors.	The	findings	have	laid	a	foundation	for	the	housing	
industry to improve.
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INTRODUCTION

The advancement of the Malaysian construction development industry by 
housing developers has led to the issue of property overhang. The Ministry 
of Finance, Valuation and Property Services Department (JPPH) defined 
overhang as housing units which were constructed and left unsold for a 
period of more than nine months. The Residential overhang units increased 
from 10,285 units worth RM (Malaysian Ringgit) 5.02 billion in 2015 to 
14,792 units worth RM 8.56 billion in 2016 (JPPH, 2016).

Klang Valley (Malaysia’s largest residential area) housing and property 
sectors were in a state of imbalanced development since 2009, with a 
limited growth of 17% and 14% growth of transaction amount (Liew & 
Haron, 2013). Apparently, the houses do not satisfy the target market with 
the locations, amenities, and job opportunities provided (Chyi, 2014), 
making buyers hesitant and hold up the decision to purchase which led to 
the mismatch in the housing supply, opinion, perceptions and their housing 
preferences. In order to solve this problem, it is essential to understand 
what the market truly needs because house buyers nowadays are becoming 
more prudent before making a purchase decision. Housing developers need 
more detailed information on how Malaysian home buyers vary in opinion, 
perceptions and their housing preferences (Saw & Tan, 2014).

When people are making a house purchase decision, there are many 
factors they take into consideration because it involves not only a large 
amount of money but also long time commitments. There are numerous 
housing developers in Malaysian housing market such as Eco World, 
Sunway, IJM, and LBS as the provision of the residential houses rise 
remarkably. Developers are competing with each other for branding, 
marketing, sales and market shares (Choong & Cham 2014; Osman et al, 
2017). Thus, these housing developers require answers and solutions for 
what a home buyer will examine when they plan to buy residential houses. 
With so many choices in the market, the potential buyer would have more 
dimensions to look into it, for example price, design of the house, location, 
promotions, rebates and services quality (Alaraji & Jusan, 2015; Osmadi 
et al., 2015; Zeng, 2013).
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LITERATURE REVIEW

Parent Theory: An Overview of House Buying Behaviour 
Model

Figure 1 shows the house buying behaviour model of home buyers. 
This model is a combination of home buying model (Hempel & Jain, 1978) 
and consumer behaviour model (Kotler & Keller, 2009). This model explains 
how and why a buyer decides to purchase a house (Schiffman & Kanuk, 
2007). Commonly, a house buying model illustrates the specific behaviour 
patterns of a home buyer. Kotler & Keller (2009) stated that marketing and 
other stimuli will penetrate the consumer’s awareness and then they will 
merge with the consumer characteristics, occasioning in house purchase 
decision-making.

Figure 1: House Buying Behaviour Model
Source: Hempel & Jain, (1978);  Kotler & Keller (2009)

Marketing and other stimuli enter the buyer's “black box” and result 
in certain responses. Mar-keting management will have to figure out what 
is going on in the black box (the mind of the home buyer) because the 
home buyer's characteristics will affect how they react to the stimuli; and 
eventually affect the choice behaviour pattern of the buyer. In order to 
further understand the home buyer's behav-iour, marketers need to focus 
on the buyer's characteristics and the elements in the black box which will 
be discussed in the next section.
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House Buyer's Purchase Factors and Choice

In 2001, previous researchers like Beamish, Goss & Emmel have 
studied house purchase factors from the buyers’ perspective based on 
seven categories of factors such as Tenure, Space, Structure, Quality, 
Expenditure, Neighbourhood and Location. Then in 2007, Lee, Gosh & 
Beamish have simplified the factors and classified them into four categories 
which are Physical, Social, Space, Environment. However in 2008, the same 
researchers highlighted the importance of Location for a house purchase 
decision. However, Sufian & Mohamad’s findings in 2011 show that the 
Legal and Law factors also have significant effects on Malaysian house 
buyers’ decision.

The studies for Malaysians’ house purchase later (Chia, et al., 2016; 
Saw & Tan, 2014; Hinshaw & Allott, 1972) have categorised the factors 
into House Features, Living Space, Finance, Distance, Environment, and 
Superstition. For this study, the researcher combines the factors in previous 
studies to create a new classification for the variables. The factors which will 
be studied are classified into five categories: Structure,  Spaces, Finance, 
Location, and Neighbourhood.

Structure
According to Collen & Hoekstra (2001) and Arimah (1992), structure 

involves all physical conditions and quality of the house. The factors include 
air circulation, build-up area, built quality, design, disability features, layout, 
natural lighting, number of storey, number of electrical socket, number of 
windows, house type, and orientation. These features will influence house 
purchase decision of a homebuyer (Kinsey & Lane, 1983). Moreover, many 
researchers have discovered that these house features are highly critical in 
house purchase decision making process (Lindberg, et al., 1987; Pasha & 
Butt, 1996). Therefore, the result of this study which have gone through 
the house structure as house purchase factors are significant and can be a 
reference for home buyers.

Spaces
Living space includes backyard, balcony, car park, dining room, 

garden, kitchen, living room, number of bathroom, number of bedroom, 
and storage space (Palmquist, 1984; Steward, 2000; Shen & Huang, 2003).
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Living space can fulfil the needs and requirement of the person living 
inside the house. Besides, house buyers will always compare the living space 
in the house to their demands before they make the purchase (Gosling, et 
al., 2005).

Finance
Finance defines the payment of cash in buying houses (Aoki, 

Proudman & Vlieghe, 2004). Financial factors include Application & 
Closing Costs, Base Lending Rate (BLR), Developer Interest Bearing 
Scheme (DIBS), Downpayment, EPF Withdrawal, Lawyer Fee, Loan 
Duration, Loan Interest Rate, Loan Agreement Fee, Mortgage Availability, 
Mortgage Loan to Value Ratio (LTV), Monthly Repayment, Real Property 
Gain Tax (RPGT), S&P Agreement Fee, Stamp Duty, Utility Deposit (Opoku 
& Abdul-Muhmin, 2010; Gimeno & Martínez-Carrascal, 2010). Previous  
studies have found that home buyers make decisions based on the financial 
factors (Iacoviello, 2005; Chiuri & Jappelli, 2003). Financial factors also 
involve the affordability of the home buyers.

Location
Location of a house and its distance to nearby facilities and interest 

points are significant factors that can influence house purchase decision 
(Kockelman, 1997). For instance: location close to food courts, government 
departments, grocery stores,  hospital, library, main street, public transport, 
recreational park, schools, shopping centre, sports facilities and workplace 
(Kryvobokov, 2007; Thériault, 2003; Kauko, 2007; Kim, Pagliara & Preston, 
2005). If the location is close to the mentioned points of interest, it is 
considered strategic (Kiel & Zabel, 2008; Archer, Gatzlaff & Ling, 1996) and 
a strategic location is important to evaluate a house in the buying process.

Neighbourhood
Another important aspect to be considered when it comes to house 

purchase decision is the neighbourhood. The neighbourhood factors of 
housing area include air quality, crime rates, flooding issues, greenery, open 
space, population, quietness, road and passage width, safety, security, street 
layout, street lighting, traffic condition and water drainage (Lawton, 1983; 
Parra, et al., 2010; Aspinall, et al., 2010). Previous studies also discovered 
that these neighbourhood factors are becoming more important and home 
buyers will evaluate them in their house purchase decision (Opoku & Abdul-
Muhmin, 2010; Banner, et al., 2010). 
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METHODOLOGY

This research will collect data from Malaysian home buyers and there are 
plans to use primary data to test the hypotheses. Therefore, survey research 
is the most appropriate to be used to achieve the objectives.

Data Collection Method

In this study, questionnaire method is chosen because there is a large 
number of respondents  involved. However, it is not appropriate to employ 
personally administered questionnaires when there is a large sample because 
of high cost and the time needed. Moreover, many firms and companies 
are reluctant to spend their work time on data collection (Marczyk, et. al., 
2005). SurveyMonkey will be employed to conduct the survey because it 
could reach a large geographical area and is low in cost compared to face-
to-face interviews (Massat, McKay & Moses, 2009). Respondents can fill 
them at their convenience because it is anonymous. Also, in comparison to 
e-mail survey which has a lower response rate (Kothari, 1985), respondents 
do not need to reply after completing the survey form and the researcher 
will still get the responses.

Sampling

The target population for this research is the potential home buyers 
and house owners staying in the Klang Valley. This area is selected because 
it is densely populated with a population of 7.6 million (Masseran, et. al., 
2016), allowing the researcher to make a general and overall conclusion 
for Malaysia.

The sample size is fixed at approximately 400 which is considered 
acceptable in a business study and it can provide nearly the equal exactness in 
a population of 200 million even with a population of only 4,000 (Neuman, 
2001). In addition, so as to enhance the accuracy for multivariate analysis, 
the sample size is best between 300 and 500 (Neuman, 2001). Therefore 
the effective sample size for this research is 400. To assure there are about 
400 completed and returned questionnaires, 2,000 questionnaires will be 
sent out, expecting a 20% response rate.
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Data Analysis

SPSS is the most widely adopted software program used for survey 
data analysis because of the various data analysis products that are suitable 
for collecting, analyzing, and modeling data. Therefore in this study, SPSS 
will be employed. The statistical analysis techniques which will be used to 
acquire the research output is Logistic Regression.

RESULTS AND DISCUSSION

Data Analysis Result

Table 1: Logistic Regression Test Result

House Pur-chase 
Factors

Variables with High 
Significance Influence

Variables with Low Sig-nificance 
Influence

Structure Build up area
Built quality
Design
Natural Lighting

Air Circulation
Disability Features
House Type
Layout
Number of Storey
Electrical Socket
Number Window
Orientation

Spaces Number of Bedroom
Number of Bathroom
Number of Car Park

Backyard availability
Balcony availability
Dining Area size
Garden availability
Kitchen size
Living Room size
Storage Space size

Finance Down payment
Monthly Repayment

Application & Closing Costs
BLR
DIBS
EPF Withdrawal
Lawyer Fee
Loan Duration
Loan Interest Rate
Loan Agreement Fee
Mortgage availability
LTV
RPGT
S&P Agreement Fee
Stamp Duty
Utility Deposit
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Location Food Courts
Main Street
School

Government Depart-ments
Hospital & Clinics
Library
Public Transport
Recreational Park
Shopping Centre
Sports Facilities
Workplace

Neighbour-hood Safety
Security
Street Layout
Traffic Condition

Air Quality
Crime Rate
Flooding Issues
Greenery
Open Space
Population
Quietness
Road & Passage Width
Street Lighting
Water Drainage

Source: Author 

Discussion

Structure
Klang Valley home buyers are most concerned about the built up area 

of the houses because an average Malaysian family comprises 4 to 5 persons. 
Unlike other Asian countries like Singapore, Japan and even China which 
only have an average family size of 3 persons or less (Statista, 2019). This 
is also the reason the average Malaysian home size has become the top 10 
largest in the world today (1264 sq ft). Furthermore, the Malaysian house 
size is the biggest in the Asian region (Tan, 2019). 

On the other hand, the most insignificant housing factor for Klang 
Valley home buyers is air circulation. Consumers always neglect the 
importance of air circulation because they would prefer air-conditioning 
over natural air ventilation. 65% of Malaysians own air-conditioning in 
their houses and use it for 6 hours daily on average which is why they do 
not consider air-circulation as an important variable (Kubota, et.al., 2010).

Spaces
Klang Valley home buyers prefer more bedroom, bathroom and car 

parking lot when they are making home purchase decision. Malaysian home 
buyers need more bedrooms and bathrooms for their daily usage since 
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most of the Malaysian families have more than four persons in a household 
(Ismail, Tay & Lai, 2018). Besides, a single Malaysian household owns an 
average of two cars and the car ownership is 93%. In comparison with other 
Asian countries,   almost half of the Filipino and Indonesian households 
do not possess a car, whereby the figure is 47% and 46% respectively. 
Therefore, the number of car parking lot is also another significant factor 
to be considered in the purchase decisions of Klang Valley home buyers 
(Fischer, 2014).

The result of the analysis shows that the most insignificant factor is 
the size of the living room. Malaysian house owners do not mind having 
small living room but they want it to look spacious (Tan, 2018). According 
to Chris Yap (Malaysian Institute of Interior Designers president), median 
size house owner prefer minimalist design houses which provide no room 
for mess and garish decoration, and most importantly spacious room for 
daily activity.

Finance
Home buyers in Klang Valley prefer lower down payment and 

lower monthly repayment when they intend to purchase houses. The 
average income for a household in Klang Valley is RM7,225 (DOSM, 
2016). However, their monthly expenditure has reached up to RM5,183 
(DOSM, 2017). This monthly expenditure only covers the basic needs of 
the household but does not include some extra spending for entertainment 
purpose and savings. So, an average household only has RM1,000 plus for 
their house monthly repayment, not to mention the 10% down payment 
needed to purchase a house. This is why most home buyers are more 
concerned about down payment and monthly repayment when they are 
making a purchase decision.

The most insignificant factor is mortgage availability. As mentioned 
in Section 1.7, this research only focus on individuals’ residential housing 
purchase, not for investment purpose. Also, according to Yusof (2018), in 
Kuala Lumpur, the house owning rate is only about 50%. The other half 
would buy houses for residential purpose and they have no property to be 
converted into a loan. Therefore, the mortgage availability option is not so 
important for most of the house buyers.
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Location
Home buyers prefer location close to schools because for working 

parents who need to send their children to school, they could simply drop 
their children to school on the way to the workplace and their children can 
reach home sooner than usual because the school is near to their home 
(Arellano, 2015). Besides that, if they chose houses near to the main street, 
the centralized living give advantages to the residents, they can access 
transportation and recreation more easily (Probasco, 2019).

The most insignificant location factor is public transport. According to 
Khor (2017), Klang Valley public transportation system is lagging behind 
in effectiveness and reliability. It is ranked 95th among 100 cities in a study 
related to sustainable urban mobility (ARCADIS, 2017). This low ranking 
status demonstrates that the transport system in Klang Valley is far from 
satisfactory and needs to be improved. Hence, many residents would rather 
use their own vehicle and would not consider using public transportation 
when they are making house purchase decision.

Neighbourhood
The result of the analysis shows that consumers wish for safety, 

security, better street layout and traffic condition. McBride (2019) has 
stated that people would like to ensure their family is safe and away from 
any danger that might occur. Neighbourhood safety and security would 
always be of utmost concern. Besides, home buyers hope for a better street 
layout and traffic condition in the neighbourhood to maintain and improve 
neighbourhood streets by reducing negative effects of traffic, such as noise 
and air pollution.

CONCLUSION

Contributions of the Study

This research provides contribution to the understanding in the 
purchase decision of home buyers. This research has brought a particular set 
of housing purchase factors for Malaysia’s housing market. These housing 
purchase factors identified in the literature review were used in the survey 
targeting a sample of Malaysian home buyers in the Klang Valley. Thus, 
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this study contributes to the knowledge of home buyers' decision-making 
processes for the housing market in Malaysia.

Implications of the Study

The outcomes of this research have some important implications 
related to management systems and operational activities in Malaysia’s 
residential housing industry. Moreover, there are also implications for 
housing industry and home buyers.

The five groups of house purchase factors listed in this study could 
be used as the main elements in the Klang Valley’s residential housing 
market. Housing developers should understand the significance of the house 
purchase factors in determining house purchase decision. They ought to 
concentrate and invest on these housing purchase factors to satisfy home 
buyers’ demands, so they will have the added advantage to compete with 
their competitors.

This study also provides home buyers the means to make wiser 
decisions for their residential house selection. Besides, home buyers will 
gain benefits and greater satisfaction when housing developers improve 
their products with the attributes listed in this research.
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ABSTRACT

High overhang of housing rates together with the price of houses 
offered	continues	to	rise	lead	to	Malaysian	housing	market	become	very	
unaffordable.	Therefore,	it	is	important	to	investigate	the	reason	behind	the	
developer’s	action	in	continuing	to	develop	the	high-cost	housing	despite	the	
huge number of unsold housing units in the market in Malaysia. Respondents 
involved in this study were housing developers from Johor, Selangor and 
Perak	who	are	currently	or	previously	involved	in	the	high-cost	housing	
development projects that priced above RM300,000. The paper is expected 
that	the	developers	able	to	meet	the	actual	housing	supply	for	high-cost	
housing type.
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INTRODUCTION

In housing development, one of the important aims is to provide an 
adequate supply of housing by focussing on the actual median house price 
stated by different region (BNM, 2016). However, the latest findings in the 
Preliminary Property Market Brief 2017 by the Residential Performance on 
the sales performance in the unsold status for all types of housing prices are 
incongruent with this aim (NAPIC, 2017). In particular, the report found 
that the storey terraced, and storey type contributed to the slow market 
absorption as the sales performance recorded for this housing type is only 
28.9%. It was found that the unsold housing units have increased to 20,867 
units worth RM12.26 billion. Besides, more housing launches were made 
by developers., NAPIC (2017) and BNM (2017) found that the housing 
launch for the category of houses priced above RM250,000 is increasing 
rapidly compared to housing priced below RM250,000. Figure 1 shows the 
housing launch for priced below RM250,000 beginning 2015 until 2017. 
Housing launch for priced between RM250,000 until RM500,000 is high 
as it is having an increment unit as much as more than 10,000 units every 
year and experienced the highest housing launched unit during 2016 and 
2017. Not only that, housing launch for housing priced above RM500,000 
is also still high compared to the housing priced below RM250,000. Even 
the sales performances for that category is not increasing from time to time.

Figure 1: New Housing Launches by Price Range in Malaysia
Source: NAPIC, (2017)
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Malaysia enters 2019 with unsold completed residential units rising to 
30,115 units during 2018, with an increase of 48.35% from the 20,304 units 
a year ago. Most of the units launched were priced between RM500,000 and 
RM1million, of which a third remained unsold. Meanwhile, those priced 
between RM300,000 and RM400,000 also saw 33% of the launched units 
being left on the shelf (NAPIC, 2017). This sign shows that the launch of 
new housing unit had slightly turned to the luxury property segment during 
2012 until 2017. The situation is getting worse when the sales performance 
of housing priced above RM250,000 was recorded as the lowest total sold 
units in a decade as only 17% of housing launched are sold. The unsold 
volume and value increased by 40.0% against the preceding half of 2016, 
predominantly priced starting RM250,000 to RM1,000,000 (BNM, 2016). 
This is close to double the historical average of 72,239 units per year 
between 2004 and 2016 which is equivalent to 130,690 units were unsold 
are identified during 2017. By looking at this scenario, it can reflect that 
unaffordability issue become worse as the majority of unsold unit come 
from overflow supply of high-cost housing. 

From the perspective of supplying an adequate supply of housing, 
recent research by Nicol (2002) revealed that supplying adequate housing 
cannot be done by only looking at the total demand. He added generally 
housing developers are not associated with the housing development that 
link to affordability level and housing choice by the population. According 
to the Star Online (2017), unresolved unsold units happens is because 
the housing developers is only focusing on supplying without taking 
consideration for the genuine demand. A latest study done by Zainun 
et. al (2016) identified that the mismatched between supply and demand 
contribute to several problems. In addition, surplus of housing supply 
lead to construction wastage and of course has an impact on the cost and 
economic aspects. Meanwhile, the shortage of housing supply can lead to 
the increasing of the house price (Zainun et. al., 2016). 

SUPPLY SIDE ECONOMIC THEORY 

Supply side theory is a theory that links the increased production such as 
capital, labour, entrepreneurial and land with the direction of rapid economic 
growth. Supply-side theorists opined that corporate income tax reduction 
and loose regulation are the driving force of an economy.
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It is a macroeconomic school of thought that economic growth can 
be effectively stimulated by minimizing barriers faced among suppliers 
in producing supply by lowering income tax, capital gains tax rates, and 
regulation. By freeing up more money at a corporate level, companies 
will invest in research, capital and human resources, which in turn should 
produce a greater number of goods and services. However, according to 
Mourouzi-Sivitanidou (2002), policies are not sustainable in the long-run 
period.

Golland and Gillen (2004) agree that government can provide solution 
to the housing market problems especially in terms of supply to enable the 
development of well-run housing is sustained. For example, during 2013, 
BNM introduced the Interest Capitalisation Scheme (ICS) and Developer 
Interest Bearing Scheme (DIBS) to make the housing market become 
sustainable (Cagamas, 2013). During this time, the housing phase was in 
the resolving slums clearance phase due to the lack of affordable housing 
provided in Malaysia (Shuid, 2015). However, in November 2013, DIBS 
was prohibited by BNM, along with the introduction of more punitive Real 
Property Gains Tax (RPGT) rates. The scheme cannot be allowed to continue 
for the betterment of the housing industry because it risks creating a property 
bubble as prices have been artificially increased. Since both schemes are 
artificially inflated property prices, and  also have encouraged speculators to 
enter the property market with very small capital outlay (Cagamas, 2013).

Other examples, in the early year 2018, Perumahan Rakyat 1 Malaysia 
(PR1MA) had announced two policy changes to its programme, namely 
the decision to reduce the moratorium period for the resale of PR1MA 
homes from 10 years to five years, and the widening range of eligibility 
of the household monthly income level from RM10,000 to RM15,000 
(Surendran, 2017). An introduction of a moratorium restricts resale activity 
by homebuyers was based on investment who only intended to resell home 
purchased in the short term (KRI, 2015). In other words, moratorium acts 
as a buffer period to allow for the subsequent batches of housing to be 
supplied at prices that make speculative behaviour redundant (KRI, 2015). 
It is sufficient time for new developments to be built under this system so 
that there is a steady stream of new housing stock.
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In response to the move by PR1MA, the National House Buyers 
Association, on the other hand, predicted that the reduction of the 
moratorium period would lead to speculative activities (Surendran, 2017). 
Therefore, the association then suggested that the government commences 
the moratorium period from the date of vacant possession, or in other words, 
the date the completed unit is handed over to the purchaser. Stressing on the 
above arguments, Canto et al. (2014) suggested the supply side theory offers 
policy prescriptions such as tax policy, regulatory policy, and monetary 
policy to stable the housing supply market. The significance of the policies 
will be detailed out in the following section by exploring the fundamental 
of each policy that needed to be considered in planning the housing supply. 

Tax Factor 

Basically, policy development entails the selection of a destination or 
desired objective. The actual formulation of policy involves the identification 
and analysis of a range of actions that respond to the concerns. The housing 
policy of Malaysia is to provide Malaysians of all income levels, particularly 
the low-income groups, accessibility to adequate, affordable and quality 
shelter. It provides direction to housing development in the country which 
should emphasise human settlement philosophy through the provision 
of social services and amenities as well as economic activities that are 
necessary for the attainment of better quality of life, national integration 
and unity.

It should be noted that “good tax policy” does not change during times 
of large budget deficits or healthy surpluses. Besides, it can fall woefully 
short. As a result, it can create adequate revenue during recessions, and 
poor tax systems as it can raise plenty of money. In the local context, the 
introduction of goods and services tax (GST) on 01 April 2015 with the 
rate of 6% is part of the government's tax reform program to increase 
the capability, effectiveness and transparency of tax administration 
and management (Minister of Finance and Economic Planning, 2014). 
According to the GST implementation rules, the sale of residential properties 
will not be taxed, while the sale of commercial properties is subject to an 
additional 6% of the standard rate. Besides, the developer may claim 6% 
of the government within one month so the developer's cash flow will not 
be disturbed. 
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However, Hisyam (2015) disagree with the statement that the 
implementation of GST in Malaysia had increased construction cost to 5% 
and had indirectly increased the price of the housing input due to exempt 
taxes policy that has indirectly affected the housing buyer’s affordability 
(Rusnani et al., 2014). This statement is strongly supported by Karim et al. 
(2017) who found that housing unaffordability caused by expensive house 
prices has strongly influenced the oversupply of double storey terrace 
housing in Johor Bahru. In a survey made on developer, Zainal et al. (2016) 
found that all developers have not received any refunds from the government 
after the implementation of the GST due to the government's offline system, 
calculation errors and authorities are still in the process of learning new 
systems. The delay in repayment of tax claims for commercial real estate 
will complicate the overall cash flow of the organization which is a critical 
condition faced by all respondents (Grigore & Gurau, 2013). In contrary, 
the percentage of unsold housing stock increases year after year as recorded 
by NAPIC since most developers manipulate the government incentives 
provided for housing buyers by supplying more high-cost housing (Nurul, 
2014). The following subtopic discusses on the role of monetary policy to 
housing supply factor that is created among the developers.

Monetary Factor

Monetary policy is a short-run period policy regulated only by central 
bank to manage inflation as well as to reduce unemployment (Ling et 
al., 2017). In Malaysia, all the management of money supply including 
changing interest rates and adjusting the quantity of money is under the 
responsibility of Bank Negara Malaysia (BNM). By using monetary policy, 
BNM can increase or decrease money supply as well as the interest rate 
based on different economy situation whether inflation or recession in order 
to achieve macroeconomic objectives (Ling et al., 2017). Meanwhile, in 
the housing market, monetary policy plays an important role by adjusting 
the lending rate to stabilize and control the rising trend of housing price 
and strengthening the market with healthy demand supply chain (Haron & 
Liew, 2013).

According to Khazanah Research Institute (KRI) (2015), monetary 
policy is only sustainable in the short-run market as it depends on the 
housing market condition during that period. Detailed explanation can be 
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done by looking at policy changes imposed by BNM during the collapse 
of the housing market throughout 2008 to 2009 due to major losses in the 
world resulting in bank lending rates drastically declining (Ferlito, 2018). 
During that time, BNM improves the credit expansion by offering lowest 
interest rate and base lending rate (BLR) to support a favourable lending 
policy. As a sequence, about 41% of total loans of the banking system 
come from property financing. However, the strongest growth in residential 
property transactions have reached the peak at slower pace and the decline 
transactions during 2012 reflect the less heated house price movements 
(Ferlito, 2018). This phenomenon was stated by Yip et al. (2017) and the 
phenomenon has affected consumers to borrow more indirectly this has 
caused housing property to boom due to high expectation of future housing 
prices. As a result, this will increase household debt and only influence 
developers to develop more housing unit.

Malaysia's household debt in 2008 which had contributed only to 
60.4% of the country's nominal GDP showed a significant increase starting 
in 2015 despite a slight decline during 2016, and 2017 respectively recording 
89.0%, 88.3% and 84.3%. As a result, Malaysia is now listed as one of the 
top 15 countries with the highest household debt by the Bank of International 
Settlements (BIS) (Majid et al., 2017). Since then the construction output has 
grown at a slower pace, while the property transactions started to decline. In 
order to understand the relationship between property's transaction and the 
contribution factors, it is vital to analyse the cycles involved first (Majid et 
al., 2017). Majid et al. (2017) used volume of housing transaction to identify 
phases such as boom, bubble, trigger and crash that were involved in the 
Malaysian housing cycle beginning 1990 to 2012. Ferlito (2018) found 
that the property transactions and consumer confidence are indeed related 
and has indirectly affected the different cyclical movements. The finding 
shows that the increasing consumer confidences indicate an encouraging 
more consumption on the household debt.

Regulatory Factor

In particular, the federal government is responsible in providing 
a general framework, while the state government level translates the 
established policy based on more detailed and strategic requirements. The 
local government level will complement each other specifically for each 
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planned plan (Abdullahi & Aziz, 2011). However, only state governments 
and local councils are solely responsible for all matters involving residential 
properties in Malaysia. Specifically, the scenario of land development in 
Malaysia sees local authorities as having the ultimate authority either to 
approve or reject development proposals (Mohd et al., 2009). This is because 
housing construction industry is filled with different risks and challenges 
according to scenario in every place (Mohd et al., 2009).

Nicol (2002) explains that considering the factors that meet the housing 
needs are still inadequate to achieve optimum housing supply. In this regard, 
Nicol suggested that the housing planning process should not only be based 
on fulfilling the housing requirements but also fulfilling the demands of 
housing as required by households. To reinforce this statement, Golland and 
Gillen (2004) also explain that the process of estimating the actual needs 
for housing needs should also consider the household income, their ability 
to pay, their priorities in terms of price and location and their preferences 
in terms of duration, type, form and method of housing will be developed. 
In view of this, it is evident that the formulation of housing policies has 
changed from time to time since the early 1980s in line with the current 
focus on addressing specific household demands (Golland & Gillen, 2004). 

Thus, in relation to the issues of oversupply in the local context, 
Zulkepli (2011) found that there is no specific housing policy in all structure 
plans in confirming the consideration of the actual supply and demand 
elements during the process of development control. This is seen to have 
answered the problem with the overwhelming increase in housing units. 
Reflecting on the housing control process in Malaysia it is at a very weak 
level as every application for housing will be approved although there is 
no demand in the housing market. There are many cases, where housing 
applications are approved by the Local Planning Authorities, although they 
are not located in a specific residential land use zone as defined by the Local 
Plan. By the pretext, developers prefer to face inelastic project demands 
such as luxury housing which can give high profit since the demand does 
not decrease enough in order to eliminate the gains from the increament 
of price (Wood, 2007). This statement proven to be true when majority 
of developers are prone to apply approval for high-cost houses instead of 
other housing categories throughout a decade. Figure 2 shows clearly the 
different house prices approved by JPN throughout the year 2010 until 2018.
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Figure 2: Total of Housing Unit’s Construction Approved from 
Year 2010 until 2018

Source: JPN, (2018)

METHODOLOGY

To achieve the aim, survey method via self-administration and emailing 
were used in collecting data. Additionally, this survey focused on the factors 
from supply side that contributed to the oversupply of the high-cost housing 
in Malaysia. The questions were be divided into four sections. Each of the 
section of A, B, C and D are close-ended questions type. Section A is about 
developer’s characteristics, section B, C and D is about factor of house price, 
internal factor and factor of construction cost respectively that influences 
developers in providing oversupply of high-cost housing in Malaysia. 

The respondents chosen were housing developers that are currently or 
previously involved in the high-cost housing development projects priced 
above RM300,000 only. Next, this approach was conducted at three states 
that have the highest number of unsold high-cost housing units (BNM, 
2017 & NAPIC, 2017). Johor, Selangor and Perak were chosen by taking 
consideration the housing turnover trend which put these states in the top 
spot recording the lowest number of house transactions for houses worth 
RM300,000. 
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From that figure, only the districts that listed having a high number of 
overhang high-cost housing unit reported since 2017 until 2019 in the Unsold 
Property Enquiry System Malaysia (UPESM) were chosen. Therefore, a total 
population from Johor, Selangor and Perak are 45, 50 and 36 respectively. 
However, the sampling only involved two districts for each state due to the 
limitation of time and cost. Thus, in Johor the data collection was carried 
out at Johor Bahru and Muar; in Selangor it was carried out at Petaling 
and Hulu Langat, while in Perak it was carried out at Kinta and Manjung. 

All the factors involved were analysed using SPSS software in the 
form of correlation analysis. The strength of the influenced factors toward 
the developer’s decision in providing oversupply of high-cost housing in 
Malaysia can be identified based on the correlation coefficient (r) value from 
the correlation analysis that acts as an indicator and guideline to determine 
the strongest factors.

RESULTS AND DISCUSSIONS

Based on the results, from the three main factors involved, factor of house 
price has the highest correlation strength that influence the developers in 
providing oversupply of high-cost housing in Malaysia. The analysis found 
that the increase in house prices due to the factor of high rate of urbanization 
and having high degree of accessibility contribute most to the correlation 
strength in influencing developers to provide oversupply of high-cost 
housing. The finding is the same with Zulkepli’s (2011) study, who found 
that housing location factors play an important role in the housing market 
demand. Besides that, the increase in house prices also come from the factor 
of ease in obtaining a housing loan of up to 100% for first home buyer and 
the factor of monthly instalment facilities up to 60% of basic salary and 
fixed allowance for any public sector first home financing. The reason is 
the high pressure of debt burden and monthly loan instalment generally 
determine the amount a house that buyer can afford where it can totally 
affect the consumer’s purchasing decisions (Parker, 2015).

Meanwhile, the factor of construction cost is identified as the second 
main factor that has the highest correlation strength in influencing developers 
to provide oversupply of high-cost housing in Malaysia. The factor of 
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cost building materials was due to the increase rate of some construction 
materials like cement, brick and sand that are difficult to predict and they 
were identified to be influencing developers to construct more high-cost 
housing units. However, the result showed that it did not match with the 
findings of Owusu-Ansah’s (2012) study. In this study, it was found there 
was nothing to show the relationships between the cost of construction and 
the housing supply. Other than that, the factor of infrastructure facilities 
provision such as complete recreational area such as fields and playground 
and the provision of extensive housing land areas resulted in rising costs 
of housing construction. Subsequently, this has affected the developers 
to build more high-cost housing units. Moreover, the factor of land price 
increment due to residential areas which are full of potential development 
and having high degree of accessibility have caused the rising costs of 
housing construction that led to developers to build more high-cost housing. 
The findings are in line with the results obtained from KRI (2015) that houses 
provided with sufficient amenities and are located near the city centre would 
be able to fetch a higher demand from the buyers.

Last but not least, the internal factor is identified having the least 
correlation strength in influencing developers to provide oversupply of 
high-cost housing. The development approval factors by local authorities 
were identified as the reason for developers to offer an oversupply of high-
cost housing units. From the analysis, the failure factor in examining and 
determining the exact total supply for housing unit was identified as the 
most influence internal factors used by developers to offer more high-cost 
housing units. This kind of correlation suggests that the low possibility of 
government interventions is by enhancing the developer’s action to supply 
the high-cost housing as to meet the demands. Besides that, the factor of 
increasing number of housing demand each year together with the factor 
of existing sales performance also has affected the internal factor among 
developers to develop more high-cost housing projects.

CONCLUSION

Housing demand and supply must be in a balance state to get the equilibrium 
price in the housing market. In addition, this research found that the increase 
in house price is due to the factor of housing location that has a high degree 
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of accessibility and because of high rate urbanization. These two factors are 
identified as the most frequent reasons given by developers to offer more 
high-cost housing. Besides that, the factor of construction cost has also 
led the developers to build more high-cost housing in order to create more 
margin. As such, this research is expected to benefit three major groups, 
which are housing developers, planning authority and academician. This 
research can be used as a guideline for developers to supply adequate units 
of high-cost housing since this research will provide the economic factors 
that influence the determination of housing units in a way to minimize 
the oversupply issues. The findings are expected to be one of the sources 
of reference to the housing supply sector as the determination of housing 
supplies is still minimal in Malaysia than in other developed countries.

Besides that, this research can assist the planning authorities to 
determine the best allocation in the process of defining development 
standards and approving applications development of high-cost housing 
based on the current market needs. Finally, this research as a whole can 
provide ideas and knowledge to academicians to develop a prediction model 
of demand or supply in minimizing the vacancy unit problem appearing 
among the properties. The problem occurs are due to the oversupply unit 
especially for the housing market by using macro factors as well as local 
factors. Therefore, the results of this research can be used as a basis for 
further research to a wider area in which it might involve market analysis 
across the country.
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ABSTRACT

This study examines the decision making process practised by Malaysian 
housing developers at the planning phase for housing development. The 
theoretical process model is developed by integrating the process that has 
been established by numerous authors and researchers on the subject of 
decision	making.	Sets	of	the	questionnaire	are	distributed	to	private	housing	
developers and analysed using Statistical Package for Social Sciences 
(SPSS). Hence, this study provides a new process model for decision making 
at the planning phase of housing development in Malaysia and helps 
developers and governments to make better predictions before proceeding 
to the construction phase. 
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INTRODUCTION

According to Zainal (2015), the process of development commonly begins 
with the initiation phase, planning phase, construction phase, control phase 
and close-up phase. Out of all these phases, planning is the most important 
phase to project success (Khanna, 2011; Robbins et al., 2011; RIBA, 2013). 
Some development projects will face problems if not planned properly and 
usually, it will affect the project timeline, budget set and the quality of the 
project. Moreover, the planning phase is rather challenging due to difficulties 
in making decisions faced by the housing developer who acts as a decision 
maker at the planning phase of the housing project.

Many issues arise when an improper decision is made during the 
planning phase for the housing project. One of them can be seen in Table 1 
where the status of late and ailing private housing projects by the state has 
been set out by Kementerian Perumahan dan Kerajaan Tempatan (KPKT), 
(2018). The statistic shows a big number of troubled projects where the 
total of both late and ailing project is 337 projects. Selangor has the highest 
number of late and ailing projects which include 11 late projects and 86 
ailing projects. While Perlis has the lowest number of troubled project with 
only one ailing project and no late projects. The total of both late and sick 
home units is 46 867 units. The high reading of the late and ailing home 
units is very upsetting. In essence, these issues come from the developers 
who are responsible for making a housing development decision (Khalid, 
2005) starting from the planning phase. Thus, the objective of this study is 
to examine the decision making process practised by Malaysian housing 
developers at the planning phase of housing development.

Table 1: Status of Late and Ailing Private Housing Projects 
of Each State in 2018

STATES LATE AILING

NO. OF 
PROJECTS

HOME 
UNITS

NO. OF 
BUYERS

NO. OF 
PROJECTS

HOME 
UNITS

NO. OF 
BUYERS

Johor 2 132 50 17 5 034 2 259

Kedah 10 351 175 19 1 788 1 221

Kelantan 1 678 565 33 2 067 1 148

Melaka 2 416 324 11 1 883 614

N. Sembilan - - - 12 1 037 824
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Pahang - - - 35 2 939 1 763

Perak 4 97 55 22 1 498 810

Perlis - - - 1 123 115

P. Pinang 10 2 375 1 077 13 813 496

Selangor 11 1 939 734 86 17 424 8 839

Terengganu 3 231 39 31 1 690 936

W.P. Kuala 
Lumpur

- - - 14 4 352 951

TOTAL 43 6 219 3 019 294 40 648 19 976

Source: Kementerian Perumahan dan Kerajaan Tempatan (KPKT), (2018)

LITERATURE REVIEW

Studies from numerous authors such as Ireland & Miller (2004), Harris 
(2012), Zainal (2015), Robbins et al. (2017), Dias (2017) and Zainal et al. 
(2019) have indicated decision making as a process of selecting, identifying, 
choosing and analysing the best alternative, situations and ideas which 
include the recognition process. Since a strategic decision is being made in 
a long time and on a detailed basis, the decision maker can use the models 
of decision making in their activity to be more effective (Oriana, 2014). 
According to Baker et al. (2001), Armesh (2011), Schoenfeld (2011) and 
Robbins et al. (2017), there are six main steps in the decision making 
process: identification of a problem, development of alternatives, analysis 
of alternatives, selection of an alternative, implementation of the alternatives 
and evaluation of decision effectiveness as shown in Figure 1.

Figure 1: Fusion of Decision Making Process
Source: Baker et al. (2001), Armesh (2011), Schoenfeld (2011) & Robbins et al. (2017)
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Furthermore, Chitkara (2014) defined planning as the process of 
developing the project plan and the plan  outlines how the project is directed 
to attain the goals that have been set (Robbins et al., 2017). The planning 
process also helps the decision maker to determine the future course of 
action, based on discussions and decisions made on the current knowledge 
and estimation of future trends. A bad plan or having no plans can affect the 
purpose of the work undertaken (Zainal et al., 2019). In management, the 
planning is done by the manager who puts in his experience and expertise 
into the planning process. The work plan considers all the pros and cons 
of the work on hand and set forth elements of cost, time and quality in a 
satisfying and acceptable manner. The plan must reflect the total scope of 
work, the logical sequence of the various activities for completion, resource 
allocation, standards, procedures, alternatives, risk factors and the possible 
and actual constraints (Ramakrishna, 2010).

The summary of the planning phase can be seen in Table 2 where 
17 processes have been listed by Chitkara (2014), Turner (2014), Project 
Management Institute (PMI) (2017), Royal Institute of British Architects 
(RIBA) (2013) and Angus (2003). Based on Table 2, all five researchers 
agreed that cost planning and budgeting, risk assessment planning and 
construction contracts procurement planning are  crucial in the planning 
phase. While project planning and time planning also play a part in the 
crucial process of the planning phase where four out of five authors agreed 
with their importance in the planning phase. The remaining processes were 
ignored because of the lack of agreement from all five authors.

Table 2: Summary of the Planning Process

Processes/
Activities

Chitkara 
(2014)

Turner 
(2014)

PMI 
(2017)

RIBA 
(2013)

Angus 
(2003)

Total

Project plan / / / / 4

Designs and 
drawings 
planning

/ / / 3

Time planning / / / / 4

Resource 
planning

/ / / 3

Cost planning 
and budgeting

/ / / / / 5



115

Decision Making Process Practised at Planning Phase in Malaysia

Communications 
planning

/ / /

Quality planning / / /

Organisational 
planning

/ / 2

Const. contracts 
procurement 
plan

/ / / / / 5

Resources 
mobilisation 
planning

/ / 2

Site 
administration & 
layout planning

/ 1

Workers S, H & 
E protection plan

/ / / 3

Risk assessment 
planning

/ / / / / 5

Acceptance plan / / 2

Contract the 
supplier

/ 1

Stage review / / / 3

Project staffing / 1

HRM planning / / / 3

Stakeholder 
management 
plan

/ 1

Source: Chitkara (2014), Turner (2014), PMI (2017), RIBA (2013) & Angus (2003)

METHODOLOGY

This study uses a quantitative method. So, to answer the objectives of this 
study, sets of questionnaire have been used as an instrument to collect 
data from respondents. Questions asked are regarding the decision making 
practised by the housing developers. 218 respondents were identified as a 
sample from 1150. Before handling the survey, a literature review is carried 
out by collecting all data related to the research. An extensive literature 
review is conducted on standards development writing, previous research 
on standard development, theoretical frameworks and models appropriate 
to this study. The review confirmed the need for this research and provides 



116

Malaysian Journal of Sustainable Environment

support for the preliminary conceptual model. The sources of information 
used are books, articles, journals, reports, websites and thesis. 

Also, the literature review is done to enhance a better understanding of 
this study. The issues pointed out in this literature review are related to the 
decision making process at the planning phase of housing development. This 
research is limited only to housing developers in Peninsular Malaysia. The 
housing developers were selected based on the registered list of developers 
with Real Estate and Housing Developers Association (REHDA) and the 
list is only available for developers in Peninsular Malaysia. Sabah and 
Sarawak are not included due to the differences in laws and regulation of 
housing development. Also, this sample is selected because the developers

involved with a high prospect in their work and it is important to 
determine whether the developers are in ethical or unethical decision 
making for housing development (Zainal, 2015). After that, data gathered is 
analysed using the Statistical Package for Social Sciences (SPSS) software. 
Descriptive analysis is conducted and the mean value from data examined 
are used to identify the objectives of this study. Later, the data that has 
been analysed is validated through surveys with 7 experts from housing 
development companies.

RESULTS AND DISCUSSIONS

A total of 70 questionnaires have been distributed to housing developers 
around Peninsular Malaysia and from that number, only 67 responses 
were received. Table 3 shows the important level of stages in the planning 
phase of housing development. The results showed that the majority of the 
respondents specified cost budgeting and procurement as the most important 
stage in the planning phase of housing development with the similar mean 
value of 4.2388. This indicates these two stages as the most critical stages. 
Decision makers need to pay more attention while making decisions in 
these stages to prevent any major problems in the next phase. Then, the 
respondent which is also a decision maker states that the other stages are 
important based on the mean value for each stage; project scope (µ= 3.9254), 
time framework (µ= 4.1194) and risk planning (µ= 3.8060). Risk planning 
holds the lowest mean value, yet it is still ranked as an important stage in 
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the planning phase for housing development. Though, it is not as critical 
as cost budgeting and procurement stage.

Table 3: Important Level of Stages

No. Stages Mean Importance Level

1 Project Scope 3.9254 Important

2 Time Framework 4.1194 Important

3 Cost Budgeting 4.2388 Very Important

4 Risk Planning 3.8060 Important

5 Procurement 4.2388 Very Important

Source: Author

On the other hand, Table 4 shows the analysis of the important level 
of activities for each stage of the planning phase in housing development. 
The first stage of the planning phase is the project scope. Each activity in 
this stage (project scope) must be done before proceeding to the next stage 
since all the activities are very important. The level of importance are 
ranked based on respondents' feedback where the mean value of the collect 
requirement is μ = 4.5161, define the scope is μ = 4.6613 and create WBS μ 
= 4.4355. Next, the second stage of planning phase (time framework) shows 
that all activities are very important to be completed with the dissimilar 
mean values where for define task µ=4.6613, sequence the task µ=4.5806, 
estimate activity duration µ=4.6935 and develop schedule µ=4.7258.

After the time framework stage has been completed, decision makers 
proceed to the third stage which is the stage of cost budgeting. At this stage, 
all cost budgeting is done for the planning phase of the housing development 
project. Both activities in cost budgeting stage are ranked as very important 
where estimate cost (µ=4.8065) as well as determining budget (µ=4.7903). 
Besides that, in the risk planning stage, there are three activities ranked 
as very important that comprise risk analysis (µ=4.6129), identify risk 
(µ=4.5806) and plan risk response (µ=4.2419). However, two activities in 
this stage are ranked as important with a mean value for qualitative risk 
analysis (µ=4.1129) and perform quantitative risk analysis (µ=4.1613). 

Finally, the last stage of the planning phase studied is procurement. All 
activities in this stage are ranked as very important with the following mean 
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values for plan solicitation (µ=4.5645), solicitation (µ=4.4355) and source 
selection (µ=4.6770). Therefore, from this analysis it can be concluded that 
cost budgeting and procurement are critical in the planning phase for housing 
development with the highest rank in their activities where estimate cost 
(µ=4.8065) and source solicitation (µ=4.6770). Henceforth, extra attention 
is needed for both stages (cost budgeting and procurement) and activities 
(estimate cost and source solicitation) before proceeding to the next phase 
which is the construction phase.

Table 4: Importance Level of Activities for Each Stage 
in the Planning Phase

No. Stages Activities Mean Importance Level

1 Project Scope Collect requirements
Define scope
Create WBS

4.5161
4.6613
4.4355

Very important
Very important
Very important

2 Time Frame-work Define task
Sequence the task
Estimate activity 
duration
Develop schedule

4.6613
4.5806
4.6935
4.7258

Very important
Very important
Very important
Very important

3 Cost Budgeting Estimate cost
Determine budget

4.8065
4.7903

Very important
Very important

4 Risk Planning Risk analysis
Identify Risk
Perform qualitative 
risk analysis
Perform quantitative 
risk analysis
Plan risk response

4.6129
4.5806
4.1129
4.1613
4.2419

Very important
Very important
Important
Important
Very Important

5 Procurement Plan solicitation
Solicitation
Source solicitation

4.5645
4.4355
4.6770

Very important
Very Important
Very important

Source: Author
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Source: Author

Figure 2 above shows the overall process of the planning phase 
for housing development. The process consists of five stages that begin 
with (i)project scope, (ii)time framework, (iii)cost budgeting, (iv)risk 
planning and (v)procurement. Moreover, each stage comprise activities 
that need to be done before deciding to proceed to another stage of the 
planning phase. Project scope is the first stage in the development of the 
construction planning phase. Project scope or also known as project plan 
include a few activities: collect requirements, define the scope and create 
the Work Breakdown Structure (WBS). Angus et al. (2003) and Chitkara 
(2014) mentioned that a responsibility chart, a schedule and supporting 
documentation describing costs and budgets are also done during this stage. 
The preparation of project scope is required as it offers the way and provide 
guidance to the project team. The length of the project scope is based on 
the type and the level of investment of the project (Angus et al., 2003).

The second stage in the construction planning phase is preparing a 
time framework. In this stage, after the task has been defined as in WBS, 
it is then listed according to the priorities. The activity duration then is 
identified using a network known as the critical path method (CPM). Once 
the network has been numbered and the times or durations added, it is then 
analysed by utilising three main types of analysis which are arithmetical, 
graphical and computer analysis. After that, the schedule is developed. The 
third stage is the preparation of cost budgeting. The estimation of cost is 
required as it shows whether the project is over the budget or not. A few 
methods of cost estimate have also been identified. At that point, the budget 
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can be determined and this is an indicator whether the project is worthwhile 
or otherwise. In the following stage, the risk analysis is done. The activities 
include the identifying of the risk, performing qualitative and quantitative 
risk analysis and also planning risk response. Lastly, the final stage for 
the construction planning phase is procurement where all the bidding and 
tendering process are done. After successfully making all the decisions in 
each stage, the decision makers then can proceed to the next phase of the 
housing development that is the construction phase.

This study found that the current process in decision making model 
for housing development can be improved especially at the planning 
phase. Furthermore, the model developed can assist the decision-makers 
in predicting the success of a project which will lead to quality housing as 
the final product.

CONCLUSION

The study of this research is important in improving  the present process and 
technique in decision making at the planning phase for housing development. 
Moreover, this research was conducted to create greater awareness among 
decision makers especially the developers about the element in the stage of 
a planning phase. Housing project may fail if the decision making function 
is weak. Increasing efficiency in decision making is vital since the planning 
phase is crucial in maximizing the effectiveness at work. For that reason, 
this study formulates a decision making process at the planning phase of 
housing development in Malaysia. Hopefully, future research will focus 
on adopting this process as an instrument to help the developer gain profit 
while preserving the quality of the projects to be developed.
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ABSTRACT

By	putting	forward	contemporary	fibre	art	as	a	new	paradigm	in	Malaysian	craft	
production, this study aims to uncover how it is applied involving selection of 
material,	utilization	of	technique	right	up	to	the	appraisal	of	resultant	product.	
The underlying rationale is to ensure incessant appreciation of Malaysian crafts 
by the society, especially the younger generation. This research utilized the Design 
Development Research (DDR) that consisted of three (3) phases. Selection of 
research	participants	used	purposive	sampling	based	on	the	respondents'	expertise	
in	the	area.	In	Phase	1,	Needs	Analysis,	was	carried	out	using	semi-structured	
interviews with three (3) textile experts. In Phase 2: Design and Development, the 
researcher	used	ADDIE	model	to	develop	crafts	using	fibre	art	material	for	Malaysia	
craft	production.	 In	 the	 third	and	final	phase,	 Implementation	and	Evaluation,	
sixty young people from Shah Alam community took part in an assessment of their 
acceptance	of	craft	using	fibre	art.	However,	discussion	on	this	study	focuses	on	
the	first	phase	which	is	the	needs	analysis.	The	findings	suggest	that	contemporary	
fibre	art	as	a	new	paradigm	to	Malaysian	craft	production	is	relevant	and	has	the	
potential to be implemented in Malaysia.

© 2020MySE, FSPU, UiTM Perak, All rights reserved
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INTRODUCTION

The importance and sustainability of traditional arts and crafts has been 
a continuous subject of interests to academicians, art enthusiasts, and 
practitioners in Malaysia. It has been highlighted by Zumahiran (2013) that 
cultural themes are significant in the foreground of traditional crafts which 
include the inclusion of local motifs. Not only that, traditional arts craftsmen 
have long been true in their essence of making crafts either in technique 
of construction, design, and material used. They remained ‘originally 
traditional’ in efforts of sustaining the distinctive values of craftsmanship 
while upholding their cultural identities.  Mimar (2014) believes that 
cultural heritage affirms our identity as the people of a nation because it 
creates a comprehensive framework for the preservation of cultural heritage 
including cultural sites, old building, monument, shrines, and landmark that 
have cultural significance and historical importance Culture and its heritage 
reflect and shape value, beliefs and aspirations thereby defining people’s 
national identity. Hence, it is important to preserve our cultural and heritage 
as it keeps our integrity as a nation.

According to Luckman S. (2015), the arts and crafts, or any other 
professions often grouped under the creative industry are often equated to 
the “neglected orphans” of a nation's drive toward industrialization and in 
becoming a developed economy; they tend to be side lined as sciences and 
technology are viewed behoves for industrialization (Yang and Mohsin, 
2018). Arts and crafts should be emphasized too because not only can 
these fields contribute to the nation’s economy, they also support the 
achievement of sustainability development goals (SDGs) in Malaysia via 
increasing labour productivity, reducing unemployment rate especially for 
young people, and improving access to financial services and benefits – all 
of which  are essential components of sustained and inclusive economic 
growth. Also, the various skills and capabilities acquired by local craftsmen 
can help enhance themselves specifically while boost the nation’s economy 
generally.

Bringing fibre art as a new paradigm of producing craft is new in 
Malaysia. Fibre art has its rich and long history. Literally every culture 
around the world works with fibre art for utility purposes as well as artistic 
application.  Previously, fibre was used only for clothing;, but in this new 
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era, fibre utility has expanded to include crafts, wall decorations and many 
more. Fibre art refers to fine art in which the materials used can range from 
natural or synthetic fibre and other components such as fabric or yarn. It 
focuses on the materials, and on the manual labour on the part of the artist. 
The vital part of fibre art is its aesthetic value over utility. Nowadays, modern 
fibre art takes from the textile art, which have been practiced globally for 
millennia. Traditionally, fibre is sourced from plants and animals. For 
instance, cotton from seed pods, linen from flax stems, wool from sheep hair, 
and silk from spun cocoons of silkworms. In addition to these traditional 
materials, synthetic materials such as plastic and yarn now have been used 
as fibre supply.

BACKGROUND RESEARCH

In September 2015, the General Assembly adopted the 2030 Agenda 
for Sustainable Development that includes 17 Sustainable Development 
Goals (SDGs). Building on the principle of “leaving no one behind”, 
the new Agenda emphasizes a holistic approach to achieving sustainable 
development for all. Sustainable development, or sustainability, is now seen 
to be pervasive and multidimensional (Ross, 2009). The 21st century has 
been acknowledged as the era where countries need to find new pecuniary 
activities for growth. Creative industry is viewed as a prospect with possibly 
high impact and turnover to economic prosperity. Hence, through creative 
industry, Malaysia strives to achieve the eighth SDG namely promoting 
sustained, inclusive and sustainable economic growth, full and productive 
employment and decent work for all citizens.

Craft as a medium through which ideas about environment and 
sustainability can be communicated has huge potential (the converse is less 
the case). While craft is not a sizeable identifiable economic sector from a 
national perspective, it can and may still have significant contributions at the 
micro level. Locally appropriate, culturally connected craft practices may 
build social capital and boost local economics. Sustainable organizations 
and presumably sustainable economics arise from sustainable societies 
(Shepherd, 2011). A future dovetailing of sustainable development thinking, 
and craft practice would seek to confirm and strengthen a society where 
craft is valued and hence economically viable. At the same time, craft 



126

Malaysian Journal of Sustainable Environment

would support a culture where Sustainable Development aspirations are 
more likely to be met. 

Local crafts have numerous uniqueness and functions, especially to 
people who value art. Based on this standpoint, the researchers intend to 
produce contemporary fibre art as a new paradigm for craft. This is because 
over the years, Malaysian local craft has been ignored if not forgotten, 
especially among the youths. Therefore, this study was prepared to rouse 
the young generation to appreciate Malaysian local craft especially on 
the usage of fibre art. This is because the younger cohorts tend to believe 
Malaysian local craft is passé and unfashionable and was only relevant in 
past decades. Tangible and intangible heritage, such as the performing arts, 
crafts, traditional norms and values and anthropological healing practices, 
are said to have succumbed to the onslaught of modern technological  
development that have affected the behavioural expressions and lifestyles 
of individuals and the community (Ghouse Nasuruddin, 2017). 

Traditional intangible heritage is being threatened due to the lack of 
awareness of its value and its significance to national identity and pride. 
One of the issues with arts and crafts among Malaysians is that most cannot 
envisage a way forward for it to flourish but hopefully this will change with 
the inception of the Cultural Economy Development Agency (Cendana). 
Furthermore, young Malaysians tend to view craft industry as unattractive 
and unpopular, thus making efforts to preserve the craft challenging. The 
low number of active apprentices in the  craft sector is also depressing. Only 
certain people value Malaysian craft, with mostly the elders being the ones 
in practice.  By bringing fibre art in the foreground of heritage crafts medium 
for present time and future Malaysia craft production, the researchers hope 
to stir interest, enhance awareness and provide value-added knowledge for 
the community. It is a sense of service to others through infusion of values 
as suggested by Claire (2004). According to her, awareness of timelessness 
and continuity, the deep commitment and humility of craftsmanship are 
just a few of the values inherent in our textile heritage that have the most 
appropriate potential to transform our art and lives.  
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Research Objectives 

This study aims to identify the understanding of experts about 
contemporary fibre art in Malaysia craft production. The scope of 
understanding tapped into includes (a) general understanding about fibre art, 
(b) appropriate method for producing craft using fibre materials, (c) essential 
elements to produce a craft, (d) strategies to add value of Malaysian crafts 
thus making them more appealing, (e)  suitable fibre art craft product and 
(f) the need to produce craft using fibre.

METHODOLOGY

This study was conducted using the Design Development Research (DDR) 
developed by Richey and Klein (2007). DDR involves systematic research 
of designing, developing and evaluating instructional programs, processes 
and products that must match the criteria of constitutional flexibility and 
effectiveness. In this study, the use of DDR enabled the researchers to engage 
in the process of bringing fibre art as a new paradigm to Malaysian craft 
production. As previously mentioned, this paper reports only on one (Phase 
1) out of the three phases of the overall study, focusing on the understanding 
of community about contemporary fibre art in Malaysian craft production. 
The methodology used in this Phase 1 was semi-structured interview. It was 
the method of choice because semi-structured interview allows the collection 
of in-depth information about the interviewee’s experiences (Creswell, 2013) 
while providing the freedom to modify the wording and order of questions 
based on needs (Abawi, 2013). All interviews were carried out face-to-face.

Sample and Sampling Technique

The research population for this study were academic experts in the 
field of craft and textile. For this first phase, a purposive sampling frame 
was used to identify those who eventually became the research participants. 
According to Fraenkel, Wallen and Hyun (2012), the person selected via 
purposive sampling must be representative of the population, and meet 
specific criteria identified based on the research needs. In this study, the 
specific criteria set for selection of research participant was that they must 
possess more than ten years of teaching experience and would have had 
industrial exposure. Detailed information on the sample and sampling 
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used are as highlighted in Table 1 below: All interviews were carried out 
face-to face.

Table 1: Research Matrix for Qualitative Approach

Respondent Sampling Technique Instrument

(N) 3 Expert on craft and 
textile field

Purposive Semi-structured Interview

Source: Author

FINDINGS

Profile of Respondents 

Semi-structured interviews were conducted in the Needs Analysis with 
the objective to identify the understanding of the community about fibre art 
in Malaysian crafts production. In the Needs Analysis phase, the researchers 
collected and evaluated the crafts experts’ opinion on the use of fibres in 
producing crafts. The participants for the semi-structured interview were 
three experts who have experience in crafts and traditional arts for more 
than 10 years.  The participants were selected because of their in-depth 
experience and accumulated understanding on crafts while being involved 
in producing Malaysian traditional crafts. Before conducting the interviews, 
participants were given a consent letter to earn the needed data and they 
were informed that their opinions were recorded while the interview sessions 
were strictly confidential and to be used for research purposes only. Prior 
to the interview, participants were briefed in detail about the objectives of 
the research, the significant, and the procedures of the interview. All data 
captured from the interview were recorded through the Voice Memos Apps 
on the iPhone. During the interview, participants were asked with questions 
related to the research objectives in order to collect necessary data for the 
Needs Analysis.

This paper reports on findings related to experts’ understanding and 
views related to fibre art craft. The research participants’ responses are as 
follows: 
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On Understanding About Fibre Art
An understanding of fibre art is very important to attract interest and 

attention of the public about craft using fibre. Generally, all three experts 
are in unison that the use of fibres in art has its aesthetic values, and that 
the materials used may be natural or synthetic in nature, as indicated in the 
following interview excerpts: 

“Fibre art is artistic expressions that use fibre materials as the primary 
basis for producing them” RP 1.

“Fibre art is an artwork that used fibre. For this fibre, we use yarn that 
can be weaved or that can be woven or can be braided which normally is 
related to rope thread. They use yarn to do soft sculpture and wall hanging in 
fine art terminology or fine art medium. Also, they process it using various 
techniques, but the origin medium is fibre.” RP 2

“First you must know what fibre is … if you want to make an artefact, 
usually it involved weaving, all can be a collage in art itself. This fibre art 
concept is broad, and it consist various techniques…[like] weaving, as 
for tapestry; there are many techniques used such as coiling, basket wave. 
This fibre art term also means that you can create it into a sculpture, wall 
decoration, wall sculpture as a sculpture itself and you are doing with fibre, 
using fibre, that is what I understand about fibre art.” RP 3

Importantly, research participants 2 and 3 emphasized various 
techniques in fibre art such as braiding, weaving, and coiling, with the 
possible products or final outcomes that include collage, sculpture, basket 
weave and wall decoration.

On Appropriate Method for Producing Craft Using Fibre Materials  
When asked for the most suitable method to be used in producing 

craft using fibre, all three research participants indicated that weaving or 
anyaman as their prime choice. RP1 thinks that weaving is the best option 
“which is also the choice of RP3 but RP2 thinks that; “The usage of fibre 
art can be divided into several usages which are weave, coiling….”. 
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Nonetheless, RP 2 did indicate that the choice of method is largely 
determined by the types of fibres used; “…comes in knotting or makarame 
shape. Usually, these items such as cotton, hemp, jute, or synthetic material 
are used in fibre art and there are many more items that can be used through 
experimentation. However, knotting and coiling tie are usually used”. 

On Essential Elements to Produce Craft  
Unlike their understanding of fibre art and the method(s) of choice 

when producing fibre craft, all three participants gave differing views with 
regard to the essential element needed to produce craft, including fibre 
art. RP 1 is in the opinion that creativity is key when producing craft by 
mentioning that; “The most important element is creativity force through 
colour, form, surface and the most vital is the value of certain work itself.”

Meanwhile, RP3 viewed heritage as an important element in craft 
production while preserving critical aspects related to the “what” and “how” 
in fibre art is produced, considerations on the needs to use certain types of 
materials, and their availability locally.

“As for me, the important part is about the heritage. So, this Malay 
craft of using fibre resembling Malay heritage include anyaman, weaving 
and the material itself is from bamboo, nature material like screw pine and 
gunny instead of cotton and silk. This is because, cotton and silk are from 
other countries such as China and India” (RP3).  

On Strategies to Add Value of Malaysian Crafts thus Making 
Them More Appealing

The research participants also put forward various opinions on the 
strategies that can be employed to add value to Malaysian craft so that the 
public find them appealing and of value.  Focus can be given to how product 
information is communicated be it manually through printed materials or 
using technology-supported platforms as suggested by RP1; “…in terms 
of information sharing aspect or importance from certain aspect is still 
low among society….sharing related information through website, the 
most important thing is always updating the official site regarding craft in 
Malaysia so that each individual and society  will obtain the information 
and indirectly, this will increase the appreciation rate towards craft in 
Malaysia generally.”
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Another strategy that can be adopted emphasized on product positioning 
during marketing.  RP2 highlighted psychological-driven approach tapping 
into the desires of the public. Pitching the product according to what people 
find appealing could also be done by market segments (the elite vs. the 
masses) and by levels of product enhancement (based on material quality) 
as suggested by RP2 below:

“We depend on the product that we want to use where it solely depends 
on the user. If you want to make an exclusive user, so the material somehow 
must be exclusive. Vice versa, if the user is not exclusive so the material 
used can be a common material. For instance, if gold thread embroidery is 
used, so the thread used must be gold thread or silver thread. Besides that, 
if you want to enhance it, the fabric used must be more expensive or let 
say if the craft is made from wood or bamboo, maybe we can enhance it by 
using exclusive material. Whether the yarn is immersed with gold, silver 
or floss that were woven or combined with other things.” 

Meanwhile, RP3 suggested the notion of practicality.  According to 
him, craft products is at its best practical, simple and yet contemporary.  
The importance to innovate and iterated the possibility of up scaling craft 
products by using more fashionable materials was highlighted; “Usually, 
the traditional craft is not being emphasized by people so why not we create 
craft either practical and simple or it must be up to date.  For example, as 
we weave, we can improvise it either by using leather or metal like copper 
or silver. Other than that, this can encourage everyone to appreciate it. As 
for the handbag, the weave can be combined with leather and I do believe 
that this can attract people towards this craft. However, avoid making things 
hard  and instead create something simple yet practical.”

On Suitable Product to Produce Craft Using Fibre Art 
Among the products seem fitting for fibre art craft production include 

wall decorations, accessories, and embroideries. Respondent 1 suggested 
that a suitable product to produce craft in fibre art is wall mounted art while 
Respondent 2 considers fibre art would be appealing for accessories. In a 
lengthy and detailed response, R2 suggested the following; “… in terms of 
the accessory, why not you tackle it by trying to implement horse tail so that 
it can look more exclusive because this horsehair can show the exclusiveness 
as you make it as an accessory. Not only that, you can use fleece that can 
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also become as felt. Apart from that, you can combine it with gold thread 
which people used for embroidery. On the other hand, silver threads or 
bird’s feather can be made as the support for the product so that it can look 
more exclusive. For the horsehair, it already looked exclusive because it 
is a rare item to be made. Besides that, as for me when doing things like 
this, tidiness needs to be taken care including the finishing. As for craft, it 
is more on finishing and detailing compared to art. Art will always be an 
art even though it looks messy. But craft is more on detailing and neatness. 
That is the difference between craft and art. When you want to sell the craft, 
it must have packaging and cannot simply hang it. In terms of price, you 
cannot set high price because it will discourage people to buy it. If possible, 
for the packaging, there must be some information about those products so 
there is added value there.”

Respondent 3 considers the rattan has been receiving much attention of 
late; “Nowadays, people tend to use rattan. No one has added enough value 
towards Anyaman rattan and anyaman screw pine. However, many people 
like rattan because it does not only used to make furniture but also make the 
bag more resistance. Screw pines are also good but between those two, one 
is from soft type and the other one is from hard type, but both are fibres”.

On the Need to Promote Fibre Art and Craft 
All research participants agreed that promoting craft products from 

fibre is another effort towards maintaining more sustainable heritage craft 
and it should be put in the forefront.  The use of fibres in traditional arts 
and craft has the magnitude to keep everlasting cultural identities with their 
illustrious aesthetics. Both RP1 and RP2 indicated that fibre art can promote 
aesthetic appreciation that could connect people through tangible feelings 
and emotional appeal of the product as well as their historical accounts. 
RP1 feels that “Fibre art … is not just to be seen but also can be touched 
and it wholly different from other craft like painting shown at the surface 
only.” RP2 however reminded that “…we must have visual and text, only 
then they will understand.  As they use it, they will know about the story 
behind that object,” in which the background information of the arts and 
craft should be well documented to be used as reference.

Apart from its artistic worth, fibre art is also important in promoting 
creativity and critical thinking as highlighted by RP2; “For me, the usage 
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of fibre can be implemented, and it depends on the way to express the idea, 
creativity and target market. So, when doing this sort of things, it must 
consist of tag information about the product to make it more attractive.” 
Hence, one of the best ways to promote fibre art is through education.  By 
educating people, not only can others especially the younger generation 
learn about their tradition but also it is the only mechanism to preserve skill, 
culture and history through apprenticeship of the artisan; “…if we want 
to put forward this craft, we must educate people, till now many people 
have not been exposed to craft, and this imcludes youths. It was RP2 that 
brought to our attention when RP2 mentioned that; “... we need to change 
our product to a new type that can be used either for daily use or interior. 
These things should be taught in school, not when it is considered too late. 
So, we have to give early exposure to the young generation  maybe from 
primary school.” Through education and training, cultural arts and crafts 
could be kept perpetually in the field of arts and ultimately in history. RP3 
asserted that; “

Upholding heritage through living and practising the skills and 
knowledge of fibre art was also reiterated by RP3 when she noted that it is 
important for us not disregard our heritage. For me, it is important for us 
not to disregard our heritage especially anyaman. We have been using it for 
a long time but nowadays it has been replaced with an object like plastic. 
It does not look as beautiful and the value of art drops. We must continue 
anyaman screw pine to anyaman rattan to preserve our heritage”.

IMPLICATIONS AND RECOMMENDATIONS

Strategic promotion and formal education of fibre art could enhance 
Malaysians’ awareness and knowledge about the development and 
approaches to art which includes heritage values. By doing so, it also can 
open avenues that will help spur other functions and uniqueness of crafts. 
Since this research aims for the acceptance of community, it has proven 
to bring new knowledge to the community especially craft makers in 
combining contemporary materials such as synthetic fibres as alternatives 
with traditionally used materials like dried nipah leaves (mangrove palm), 
various parts of the coconut tree, and bamboo, which are usually produced 
through fibre art. Thus, the result of this research is practical to the body of 
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knowledge to the community and the implementation of this method can 
be an eye opener to craft makers where traditional crafts can be enhanced 
through combination of materials without losing the uniqueness and by 
maintaining the quality of Malaysian craft. Additionally, there is a need to 
strengthen the art syllabus in schools by engaging students in fibre art so that 
the skills, techniques of construction and aesthetics of the heritage remain 
sustainable in art education. Also, it is essential to enhance competitiveness 
in fibre art production through the application of technology as well as the 
application of contemporary fibre materials in its production.

Figure1: Actual Craft Product from Fibre Art Material Made 
Throughout this Study

Source: Author

CONCLUSION

This study has provided some important points relating to the needs for the 
researchers to further explore and deliberate in the next phase of this present 
research.  Among others, the findings revealed essential elements to produce 
fibre art craft, strategies to add value that would make fibre art craft more 
appealing, and suggestions in the production of fibre art.  However, the 
interviews also inform us of necessary future directions whereby strategic 
planning and serious actions should be taken on the implications of the 
study outlined in previous section of this report. Further studies on how arts 
and art elements can supplement the sciences will not only promote greater 
innovations but also ensure quality, sustainable products and processes.
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The data obtained from the semi-structured interviews with the 
participants demonstrated the use of fibre art in the paradigm shift of 
producing Malaysia crafts using fibres of traditional materials such the 
mangrove palm leaves and bamboo and mixing them with contemporary 
fibres which are synthetic. They also suggested that the most suitable 
method in producing craft using fibre materials are weaving (anyaman), 
knotting and coiling. This is because these methods can bring the uniqueness 
in the products and by using personal creativity. The use of colours and 
materials that reflect the uniqueness of certain cultural identities will not 
only highlight the aesthetics but also the importance of the arts in cultural 
history. In order to appreciate and enhance the appreciation of Malaysian 
craft, more efforts should be invested that would put the heritage aesthetics 
and history in the limelight. The participants also mentioned that the crafts 
which had been produced using fibre art are functional and they are sturdier 
in its construction using mixed fibre materials such as rattan that has become 
in trend and synthetic fibres. Data gathered from the analysis phase were 
used by the researcher to proceed to the next phase of this research which 
is the Design and Development Phase in order to bring fibre art towards a 
paradigm shift in Malaysian crafts production.  
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ABSTRACT

This study aims to assess the characteristics and occurrence of the 
microplastics contamination in surface sediment of Selat Pulau Tuba, 
Langkawi, Kedah. Van Veen Grab Sampler was used to collect the samples 
of sediment. The samples were immediately preserved and analyzed using 
a	Fourier-transform	 infrared	 spectrophotometer	 and	 a	microscope	 to	
determine the presence and characteristics of microplastics. The result 
indicates the presents of polypropylene and polyethylene with a size of 500 
µm	-1000	µm	and	1000	µm	-	1500	µm	respectively.	Overall,	Selat	Pulau	
Tuba, Langkawi, Kedah has minimal pollution of microplastics in sediment. 

© 2020MySE, FSPU, UiTM Perak, All rights reserved

Keywords: Sediment, Selat Pulau Tuba, Microplastics, Polypropylene, 
Polyethylene 



140

Malaysian Journal of Sustainable Environment

INTRODUCTION

Sustainability of the coastal water areas is important to be maintained 
due to the benefits they have towards economic and ecological roles. 
Ecological systems and socioeconomic importance of this area are vital 
because residents depend so much on it (Kandel et al., 2018). Sustainability 
development and management such as protection, conservation, and 
prevention of marine pollution allow future generations to appreciate 
marine resources and utilized them for better use (Kamaruddin et al, 2018). 
In Malaysia, where tourism activity is an important sector, it could initiate 
anthropogenic effects that potentially harm the marine environment.

Pulau Langkawi (Langkawi Island) is one of the tourists' hotspots in 
the northern region of Malaysia that generates much income to Malaysia's 
growth (Mohd Zahir et al., 2011). The archipelago was declared a UNESCO 
Global Geopark in 2007 and has become a challenge to constantly maintain 
nutrients in sediment and the survival of marine aquatic life because of the 
anthropogenic activities (Mokhtar et al., 2017). Uncontrolled anthropogenic 
activities and the rapidly increasing population have caused pollution to 
coastal water areas (Jalal et al., 2009). In addition, chemicals from industrial 
wastes, agricultural activities, wastewater discharges, domestic sewage 
releases, and atmospheric depositions could pollute the coastal environment 
(Gallo et al., 2018). All of these activities can cause accumulations of 
microplastics in the coastal water areas especially on the surface sediment 
(Maes et al., 2017). To date, contamination of microplastics in marine 
ecosystems has become an issue faced by many countries (Campanale et 
al., 2020; Chapron et al., 2018; De Souza Machado et al, 2018; Galloway et 
al., 2016; Kramm & Völker; 2017; Westphalen & Abdelrasoul, 2018). Thus, 
effective management plans and monitoring programs should be formulated 
to control and reduce the impacts of microplastics in local and global scales.

Sustainability in managing the development in Pulau Tuba especially 
along the strait region (Selat Pulau Tuba) is important because there has 
been considerable number of growing human activities recently. Besides, 
by monitoring and preserving this area it will encourage the conservation 
of mangrove ecosystems and promote sustainable eco-tourism activities. 
Thus, there is a need to monitor the contamination of microplastics in 
the surface sediment in Selat Pulau Tuba, Pulau Langkawi as sediment is 
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important nutrients to seawater and marine organisms to survive. Without 
proper awareness, the presence of microplastics will give a huge negative 
impact to marine ecosystems in the short-term and even worse in the long-
term perspectives (Kamaruddin et al., 2019). Mokhtar et al., (2017) stated 
that potential sources of the contamination of microplastics in sediment at 
Pulau Langkawi could be expected from the anthropogenic activities that 
include agricultural activities, industrial conducts, and domestic sewage.

Sediment is important to the ocean because it often enriches the soil 
with nutrients and also as a habitat for marine biodiversity (Chough et al., 
2018). Plastic is a term used in many fields to describe the physical properties 
and behaviour of materials. The term ‘plastic’ is used here to define a 
sub-category of the larger class from materials called synthetic organic 
polymers (Lucia et al., 2018). Polymers are very large molecules that have 
characteristically long chain-like molecular architecture and therefore they 
exhibit very high average molecular weights (Rochman, 2015). They may 
consist of repeated identical units (homopolymers) or different sub-units 
in various possible sequences (copolymers). 

Those polymers that soften on heating, and can be moulded, are 
generally referred to as ‘plastic’ materials (Kershaw & Rochman, 2015). 
Microplastics are widely used to describe plastic particles with a size ranging 
from 1 nanometer to 5 millimeters (Cont et al., 2016). Microplastics present 
in sediments relative to other key sediment components that govern metal 
behaviour that could also influence metal bioavailability (Kazmiruk et al., 
2018). This sediment will be entering stormwaters and will degrade the 
quality of water. If not treated effectively, health problems could occur and 
thus, affects the social-economic activities of local residents and natural 
ecosystems nearby.

Consequently, this study used the Geographic Information 
System (GIS) applications to map and visualize the spatial distribution 
of microplastics. GIS is a computer-based tool that analyses, stores, 
manipulates, and visualize geographic information usually on the map 
(Sato & Iwasa, 2012). It can also provide an electronic representation 
of information which is called spatial data, about the Earth's natural and 
man-made features of a particular location into a coordinate system (Alam, 
2012). The strength of a GIS is its ability to relate different information into 
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a spatial context and to reach a conclusion about this spatial relationship 
that cannot be seen if the information is looked at independently (Jebara, 
2007). GIS also identifies what is happening inside the specific area in 
terms of the relationship between environmental geography and physical 
geography (Rickles et al., 2017). Therefore, GIS can help to formulate the 
management plans to improve the quality of impaired waters (Zaidi, 2012) 
and monitor the human activities that can be a factor in reducing water 
quality. Therefore, through the analysis of contamination of microplastics 
by Fourier-transform infrared spectroscopy (FTIR) and mapping by using 
GIS applications, this study will contribute valuable information about 
microplastics pollution in surface sediment in the coastal regions of Pulau 
Langkawi, Kedah.

This study aims to investigate the distribution and characteristics 
of microplastics in the surface sediment of coastal water of Pulau Tuba, 
Langkawi, Kedah, Malaysia. The research used GIS to visualize the location 
of the presence of microplastics accumulations. The results and outcomes 
of this research could be utilised by concerned parties such as government 
and non-government bodies as well as environmentalists to monitor, sustain, 
protect, and conserve these areas effectively.

LITERATURE REVIEW

Pulau Langkawi is located in the Straits of Malacca and has a total covered 
area of about 478.5 square kilometres (Nasher et al., 2013) and has been 
earmarked as one of the country leading destinations for tourism hotspot 
and development. The island is well known because of the beautiful scenery 
of its beaches, rich in marine aquatic life and coral reef, tropical weather, 
verdant rainforests, freshwater lakes, and the karst landscape, which makes 
it as an asset to be protected and support the economics of this country 
especially in the tourism sector (Omar et al., 2014). 

Agriculture, aquaculture, fishing, and transportation are the activities 
contributing to the problem of ocean pollution (Salleh et al., 2014). Besides, 
the non-point sources such as manufacturing activities, sewage treatment 
plants, animal farms, and agro-based industries have degrading effects on 
the environment (Mokhtar et al., 2017). Becoming a popular destination 
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for tourists, its marine and coastal environment is being exposed to the 
anthropogenic effects (Azmir & Samat, 2010). This has caused an alarming 
concern about marine water and sediment pollution. As a result, the issue 
pertaining to anthropogenic should be highlighted effectively.

Sediment is important because it transports inorganic and organic 
nutrients to the ocean bottom (Forsberg, 1989). It is important to the 
ocean because it often enriches the soil with nutrients and it is also rich 
in biodiversity (Chough et al., 2018). When plastic is exposed to the 
environment, it will cause slow degradation (Zobkov & Esiukova, 2017). 
This sediment will be entering the stormwater and would degrade the quality 
of water used for drinking, wildlife, and the land surrounding the streams; 
this is particularly true when it is contaminated with microplastics.

Microplastics can be classified into two types which are primary and 
secondary (Hamid et al., 2018). Primary microplastics are small plastic 
particles released directly into the environment by domestic and industrial 
effluents, spills, and sewage discharge or indirectly (Rochman, 2015). On the 
other hand, the secondary microplastics are formed as a result of the gradual 
degradation of larger plastic particles already present in the environment, due 
to the ultra-violet (UV) radiation mechanical transformation and biological 
degradation of microorganisms like polyethylene (PE), polystyrene (PS), 
polypropylene (PP) and polyvinylchloride (PVC) (de Sá et al., 2018).

Ingestion of microplastics by aquatic organisms can give negative 
health impacts, such as mechanical injury, false satiation, low growth rate, 
increased immune response, energy depletion, blocked enzyme production, 
decreased fecundity, oxidative stress, and even morbidity (Wang & Wang, 
2018). Microplastics particles have a large surface area to volume ratio 
which provides a high association potential for environmental contaminants 
including polycyclic aromatic hydrocarbons (PAHs) (de Sá et al., 2018). 
Besides that, microplastics that are contaminated into marine aquatic will 
give possible adverse human health effects (Lavorante et al., 2018). It is 
thought that only the smallest particles (1.5 µm or less) will penetrate the 
capillaries of the organs and the remaining will be excreted. Mapping the 
pattern and distribution of microplastics in the sea area would help concern 
parties to formulate strategic preservation and conservation plans.
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The Geographic Information System (GIS) is a system that was 
designed to compile, capture, store, manipulate, analyse, manage, and 
present all types of geographical data (Childs, 2004). Xiong et al., (2018) 
for instance, used GIS applications to map the distribution patterns and the 
characteristics of microplastics. They indicate that tourism activities are 
important sources of microplastics found in the study area.

METHODOLOGY

Study Area

Pulau Tuba is a remote island located next to the Pulau Dayang 
Bunting, Langkawi, Kedah. This research is conducted at the Selat Pulau 
Tuba (The Strait of Pulau Tuba) due to its importance for future development 
and significant natural resources. In addition, complex mangrove species and 
other marine vegetations can be observed along the coastal water of Pulau 
Dayang Bunting and Pulau Tuba. The strait is also home to the islanders 
where the daily activities vary from fishing to working in the mainland 
island, Perlis and Kedah. When compared to Pulau Langkawi, Pulau Tuba 
is quite remote and less developed. Thus, the research and knowledge on 
the impact of anthropogenic activities in this area are limited.

Raw Materials and Chemicals 

Samples of surface sediments were randomly collected at the Selat 
Pulau Tuba, Langkawi, Kedah. The chemical involved in this research were 
Sodium Chloride (NaCl), Ferrous sulphate heptahydrate (FeSO4.7H2O), 
Sulphuric acid (H2SO4), and 30% Hydrogen Peroxide (H2O2).

Apparatus

The experiment required 800 mL beakers, 500 mL beakers, weighing 
balance, stir bars, watch glasses, hot plates, microscope, metal forceps, and 
sieving apparatus with a mesh size of 0.5 mm, 1.5 mm, and 1.0 mm. The 
research also used aluminium cups, glass slides, funnel, vacuum filters, and 
measuring cylinders.
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Instruments

This research used Fourier-transform infrared spectroscopy (FTIR) 
for the identification and determination of functional group and types of 
microplastics, an oven for the drying processes, and a dissecting microscope 
for the determination of the colour and size of microplastics in the samples.

Software

Beside, this research used a geo-processing program - ArcMap Version 
10.0 software to create, store, and modify spatial maps. This research also 
used Microsoft Excel for data entry, manipulation, and record.

Assessment

Sampling Method and Design
The samples of surface sediment were collected during two sampling 

activities (31 March 2019 and 21 April 2019). The samples were collected 
using Van Veen Grab Sampler and shovels. Van Veen Grab Samplers are 
instruments used to collect the bottom sediment underwater. Consequently, 
a total of 20 sampling points has been set up along the Selat Pulau Tuba, 
Langkawi, Kedah. The locations of the sampling sites were randomly chosen 
and the latitude and longitude of the sampling points were recorded by 
using Geographic Positioning Systems (GPS). A boat was used to navigate 
through mangrove ecosystems and low water areas. Observations along the 
sampling areas and points were made to record and determine the potential 
sources of point and non-point pollution of the microplastics contaminations. 
The sampling activity was carried out during high tide and the weather was 
reported to be sunny and dry. The sampling activities commenced at 11.00 
am and finished at 4.00 pm for both dates.

The sediment samples were collected and weighed in at 400±0.2g using 
the weighing apparatus. Seashells, dead vegetative parts (leaves, stems, 
roots, etc.), garbage, etc. were removed to leave only the raw sediment. 
The samples were inspected repeatedly before they were being stored in 
a container that was cleaned and sanitized using distilled water and less 
concentrated sulphuric acids. A cleaned container was required to avoid 
sample contaminations of any microorganisms. After the sampling activities 
were carried out, the samples were immediately transferred to the marine 
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technology laboratory and chemistry laboratory located at the Universiti 
Teknologi MARA Perlis Branch, Arau campus for laboratory analyses.

Sample Preparation for Detection of Microplastics
The method of sample preparation for the detection of microplastics 

in the sediment was referred to the work of Prata et al., (2019). The 
samples were primarily prepared by undergoing the drying process. Then, 
the process of density separation was carried out to collect the potential 
microplastics elements. This research used Wet Peroxide Oxidation digestion 
in the presence of a Fe (II) catalyst to digest the labile organic matter. 
The characterization of microplastics was carried out to identify the type, 
functional group, size, and colour. The procedures are explained thoroughly 
in section 3.6.3, section 3.6.4, section 3.6.5, and section 3.6.6. Figure 1 
shows the overall flowchart for the characterization of microplastics in 
sediment:

Figure 1: Overall Flowchart for Characterization of 
Microplastics in Sediment

Source: Author

Drying Process
The samples weighed about 100g±0.02 and poured into aluminium 

cups. Next, the samples were transferred into the drying oven at 900C 
overnight. Lastly, the samples were left dried in room temperature for 24 
hours.

Density Separation
73 g of NaCl was added into 1L of distilled water. A metal spatula was 

used to stir the sediment vigorously to make the microplastics float on the 
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surface. The upper layer particles were discarded into another beaker and left 
in the oven at the temperature at 90 ºC. 0.5 mm, 1.0 mm, and 1.5 mm mesh 
sizes were used to sieve the solids. Then they were transferred to another 
beaker to determine the size of microplastics particles. Micro-particles that 
were below than 0.5 mm and larger than 1.5 mm were removed.

Wet Peroxide Oxidation (WPO)
0.05 mole (M) of Fe (II) was prepared by mixing 7.3 g of FeSO4.7H2O 

into 500 mL distilled water and 3 mL of concentrated sulphuric acid 
(H2SO4). Then 20 mL of 0.05 M Fe (II) solutions were added into the beaker 
which contained samples. 20 mL of hydrogen peroxide (H2O2) was added 
in the same beaker and the mixture at room temperature for 5 minutes. A stir 
bar was added in the beaker and the beaker was covered with a watch glass. 
The mixture in the beaker was boiled on the hotplate with a temperature of 
75 ºC. The temperature was kept below 750C to avoid the overflow of the 
solution. The process was conducted inside the fume hood. The man aim 
of WPO is to reduce organic matter presents in the samples. Bubbles were 
observed after the temperature reached 75 ºC.

Characterization of Microplastics
The characteristics of the shape and colour of microplastics were 

observed under the dissecting microscope (optical microscope). The types of 
microplastics were identified by using the FTIR spectrophotometer located 
at the chemistry laboratory of Universiti Teknologi MARA, Perlis Branch, 
Arau Campus. Besides, the colour, size, type, material, and the shape of 
the microplastics were determined based on the "Guidance on monitoring 
of marine litter in European seas" (Galgani et al., 2013).

Mapping of Microplastics Pollution

Geospatial data containing the latitude, longitude, stations, and 
microplastics data were transformed into a spatial model for visualization 
purposes. Spatial visualization allowed the researcher to relate between 
the geo-location and the attribute data (microplastics). The elements of 
maps such as map's titles, north arrow, scales, and legends were added to 
provide information to the reader (Kamaruddin et al., 2020). Presence and 
not presence are the two criteria used to assist in explaining the potential 
source of microplastics and as a guide for future scientific research at these 
locations.   
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RESULTS AND DISCUSSIONS

Spatial Variation of Microplastics 

Microplastics elements were found in two sampling points: station 1 
(Lat: 99.84133 E, Long: 6.266250 N) and station 5 (Lat: 99.83175, Long: 
6.259717 N). These locations are situated near to the mouth of Selat Pulau 
Tuba opposite to ferry dock at Kuah, Langkawi. Based on the observation 
during sampling activities, these locations are nearby to Selat Bagan Pauh 
and Selat Bagan Nyior, which are the main possible site for human activities 
or anthropogenic contributors. Anthropogenic activities have caused many 
problems due to the increasing marine litter into the water environment 
(Williams & Rangel-Buitrago, 2019). Marine litter that came from the beach 
or coastal waters may contribute to microplastics pollution in the sediment 
(Renzi et al., 2020). Furthermore, these sampling points are located at the 
main entrance of the sea where microplastics could be transported from 
long distances following the ocean current (Iwasaki et al., 2017). 

Both sampling points are also covered with thick mangrove and 
shallow marine ecosystems. Having complex root systems, mangrove served 
the location to trap microplastics (Yona et al., 2019). 

Figure 2: Sampling Stations Where Microplastics have been Identified 
Along The Coastal Water of Selat Pulau Tuba, Langkawi, Kedah
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However, based on the findings of this research, these locations 
contained fewer microplastics abundance. The monitoring of microplastics 
in these areas should be seriously handled to preserve and sustain marine 
biodiversity. Figure 2 shows the location of microplastics found in the 
sediment of Selat Pulau Tuba, Langkawi and is visualized using GIS 
applications.

Type of Microplastics

The types of microplastics are known by the density separation. The 
density separation is used to isolate the particles which have low-density 
from higher density particles like sediments (Wang & Wang, 2018). 
In this research, two types of microplastics were identified which are 
polyethylene (PE) and polypropylene (PP). Various plastic polymers have 
a lower density than seawater but some are denser and depend on their 
physical shape that could lead those to sink on the ocean floor (Woodall et 
al, 2014). Polyethylene (PE) and Polypropylene (PP) have a lower density 
in comparison to seawater (1.10 g/ cm3) (Fazey, & Ryan, 2016). Saturated 
NaCl was mostly used during this process because of its non-hazardous 
characteristics. Besides that, it is cheaper and quite easily available in the 
market. Although it is non-hazardous, it cannot separate microplastics that 
have higher density such as Polyvinylchloride (PVC) which may not be 
completely extracted during the process. Table 1 shows the list of locations 
where the microplastics have been identified.

Table 1: List of Locations where Microplastics have been Identified

Sam-
pling 
Points

Registration Latitude Longitude Microplastics Range Size 
(µm)

1 SPT001 99.84133 6.266250 Found 500–1000

2 SPT002 99.83697 6.274483 - N/A

3 SPT003 99.83472 6.264233 - N/A

4 SPT004 99.82803 6.269017 - N/A

5 SPT005 99.83175 6.259717 Found 1000–1500

6 SPT006 99.82708 6.255117 - N/A

7 SPT007 99.82605 6.248550 - N/A

8 SPT008 99.82303 6.245767 - N/A
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9 SPT009 99.82083 6.241033 - N/A

10 SPT010 99.82312 6.227283 - N/A

11 SPT011 99.84320 6.267417 - N/A

12 SPT012 99.83025 6.269767 - N/A

13 SPT013 99.83258 6.263550 - N/A

14 SPT014 99.83252 6.261667 - N/A

15 SPT015 99.82665 6.265467 - N/A

16 SPT016 99.82992 6.254500 - N/A

17 SPT017 99.82147 6.241050 - N/A

18 SPT018 99.82118 6.234883 - N/A

19 SPT019 99.82385 6.225617 - N/A

20 SPT020 99.82720 6.220633 - N/A

Source: Author

Size of Microplastics

The particles that were floating on the surface during the density 
separation method were collected and dried again for about one day. Then, 
the particles were sieved with 500 μm, 1000 μm and 1500 μm in order 
to identify the range size of microplastics. The research found that the 
microplastics analysed at station 1 has a range size of about 500 µm–1000 
µm, while microplastics from station 5 has a range size of 1000 µm–1500 
µm. A research conducted in Sungai Skudai and Sungai Tebrau (Sungai= 
river) has reported that microplastics with size ranging from 500 to 5000 
μm could lead to high chance of ingestion incidence by aquatic animals 
(Said et al., 2018). The smaller in size will make the microplastics easy 
to be carried away by the current (Iwasaki et al. 2017). Table 2 shows the 
sizes of microplastics recorded.

Table 2: The size of Microplastics Recorded

Sam-pling 
Points

Registration Latitude Longitude Microplastics Range of 
Size (µm)

1 SPT001 99.84133 6.266250 Found 500–1000

5 SPT005 99.83175 6.259717 Found 1000–1500

Source: Author
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Colour of Microplastics

The colour of microplastics was observed under the optical microscope. 
From the observation, plate 1 shows that microplastics from station 1 has a 
white colour and plate 2 microplastics from station 5 shows the reflection 
of green colour. Plate 1 and Plate 2 shows the colour of microplastics 
under optical magnification 4.0x0.10. The colour of microplastics can help 
researchers to identify the source of microplastics pollutants (Nor & Obbard, 
2014; Zhao et al., 2014). Due to a lack of data, this research found that the 
identification of the sources of microplastics is challenging and very limited.

Colour of Microplastics

The colour of microplastics was observed under the optical microscope. 
From the observation, plate 1 shows that microplastics from station 1 has a 
white colour and plate 2 microplastics from station 5 shows the reflection 
of green colour. Plate 1 and Plate 2 shows the colour of microplastics 
under optical magnification 4.0x0.10. The colour of microplastics can help 
researchers to identify the source of microplastics pollutants (Nor & Obbard, 
2014; Zhao et al., 2014). Due to a lack of data, this research found that the 
identification of the sources of microplastics is challenging and very limited.

Plate 1: White microplastics                   Plate 2: Green microplastics
Source: Author

Functional Group and the Molecular Formula

The microplastics that were obtained from the WPO process were 
analysed with the FTIR to identify the functional group. The functional 
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group of microplastics from station 1 shows polypropylene with peak 
1654 cm-1 of C=C of alkene and 2916.96 cm-1 of C-H (Stretching) of 
alkane. Polypropylene is bad for the endocrine system. It can cause genetic 
mutations and tumours, while the microplastics from the station 5 were 
polyethylene with the presence of a functional group of 2913.87 cm-1of 
alkane C-H2 stretching and a peak of 1654 cm-1 of alkene (Khalik et al., 
2018). However, in the IF-spectrum of polyethylene, there was a presence 
of the peak of ketone at 1711.66 cm-1.due to the interference during sample 
preparation. 

Wet peroxide oxidation digestion used digestive agents such as 
hydrogen peroxide and strong mineral acids at a high temperature and 
it can cause damage or complete dissolution of certain kinds of exposed 
polymers (Wang & Wang, 2018). Polyethylene would give bad effects on 
marine aquatic life which can cause ingestion towards fish (Carlos et al., 
2018). Table 3 and Table 4 show the wave number, functional group, and 
molecular formula of each type of the microplastics.

Table 3: Wave Number, Functional Group, and Molecular Formula 
for Polypropylene

Wave number (cm-1) Functional group Molecular Formula

2916.96 Alkane C-H (Stretching)

1654 Alkene C=C

1455.95 Alkane -CH2-

1375.13 Alkane -CH3 (bend)

Source: Author

Table 4: Wavenumber, Functional Group, and Molecular Formula 
for Polyethylene

Wave number (cm-1) Functional group Molecular Formula

2913.87 Alkane CH3

2848.38 Alkane CH3

1711.66 Ketone C=O

1467.86 Alkane C-H (bend)

1039.62 Alkene C=C (bend)

Source: Author
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However, the findings of this study have to be seen in light of some 
limitations. The research only covered the detection of microplastics in 
surface sediment of about 30 cm depth. Due to the activity of wave and 
current, microplastics may be buried deep down under the sediment. 
Besides, the research also has an insufficient number of sampling points. 
The research also acknowledged the limited technology used such as the 
scanning electron microscope to determine the texture of microplastics 
found. Furthermore, the sampling activities were only carried out during 
March and April 2019 due to limited time and budget. The researchers were 
also aware of the limitation in reporting the quantity and concentration of 
microplastics found in sampling areas. In addition, comparative assessments 
with other researchers were also found to be challenging and limited due 
to the lack of available data and prior research studies especially in Selat 
Pulau Tuba, Langkawi, Kedah.

CONCLUSION AND RECOMMENDATION

Overall, the sediment from the coastal water of Selat Pulau Tuba, Langkawi, 
Kedah is free from microplastics pollutions. There are two sampling points 
where microplastics have been detected using Wet Peroxide Oxidation 
Process. The microplastics found were identified as polypropylene and 
polyethylene which are found to be white and green colour respectively. 

Consequently, the research recommends adding the number of 
sampling points and increases the frequency of sampling activities. 
Comparative analyses of the effects of monsoon and tidal activity towards 
the spatiotemporal variation on microplastics pollution could be beneficial 
especially in explaining the pattern of pollution in this area. The researchers 
wish to inspire other researchers to conduct more environmental-based 
research for the sustainability and conservation of Pulau Tuba, Langkawi, 
Kedah as a major tourism site and provide high impacts to socioeconomic 
regions.
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ABSTRAK

Pemasangan	 panel	 solar	 di	Malaysia,	 terutamanya	 untuk	 bangunan-
bangunan komuniti di kawasan luar bandar masih berada di peringkat 
awalan memandangkan kos sistem yang tinggi serta akses yang terhad 
kepada	 teknologi	 ini.	 Penerimaan	 tenaga	 hijau	 ini	 bagi	 bangunan-
bangunan awam seperti masjid, balai raya, hospital dan sekolah masih 
terhad memandangkan teknologi tenaga hijau sedia ada kini menerima 
peruntukan penuh dari kerajaan, menyebabkan inisiatif pemasangan 
secara sendiri adalah lebih perlahan. Selain itu, rakyat Malaysia menerima 
bekalan tenaga elektrik subsidi yang menyebabkan kebergantungan yang 
tinggi terhadap bekalan ini dari Tenaga Nasional Berhad (TNB). Walau 
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bagaimanapun,	 sejak	 2014,	 terdapat	 peningkatan	 tarif	 elektrif	 yang	
menyebabkan pertambahan kos pada bil elektrik bulanan. Ini memberi 
impak	 kepada	 bangunan-bangunan	 sediada	 di	 dalam	melunaskan	 bil	
tersebut. Kesan ketara melibatkan institusi pendidikan agama persendirian 
di	luar	bandar,	seperti	sekolah	pondok,	pusat	pengajian	tahfiz	dan	sekolah	
agama	rakyat	sehingga	menyebabkan	pihak	pengurusan	sekolah-sekolah	
ini terpaksa mengutip derma bagi menampung dana membayar bil elektrik 
bulanan. Justeru, objektif kertas penyelidikan ini akan mengenalpasti sama 
ada pemasangan panel solar melalui program kemasyarakatan komuniti 
dapat membantu pihak terbabit mendapat manfaat penjimatan elektrik 
melalui tenaga yang lestari. Melalui metodologi, sebuah kajian kes di 
Perak Tengah telah dipilih bagi mengenalpasti samada pihak berkaitan 
mampu menjimatkan bil elektrik bulanan melalui pendekatan program 
khidmat masyarakat yang memberikan akses tenaga hijau di pusat pengajian 
tahfiz	yang	dipilih.	Pendekatan	empirikal	menunjukkan	sekolah	tahfiz	ini	
berpotensi tinggi menjimatkan bil elektrik bulanan sebanyak 70% setelah 
memasang sistem tenaga solar bersaiz 2 kW di bawah program khidmat 
masyarakat ini.

Keywords:	Kemasyarakatan,	Tahfiz,	Panel	Solar,	Tenaga	Hijau

ABSTRACT

The installation of solar panels in rural community Malaysia are still 
preliminarily explored due to the excessive cost and limited access to the 
technology. This limitation has also led to dissemination delays especially 
in	public-funded	buildings	such	as	mosques,	public	halls,	hospitals	and	
schools.  Meanwhile, the existing subsidy of electricity supply rate to the 
society has led the community to become highly dependent and demanded 
on the power supply from Tenaga Nasional Berhad (TNB). Therefore, 
the	increase	of	electricity	tariff	since	2014,	has	subsequently	resulted	in	
the increasing charge of monthly electricity bills. Without awareness, the 
electricity	usage	and	charges	will	keep	on	increasing	and	may	affect	the	
monthly expenses especially to the public and private institutions. This 
situation	may	become	worst	to	the	self-funded	institutions	in	rural	areas	
including	 the	 ‘tahfiz’,	 international	 and	 conventional	 religious	 schools.	
The	concern	of	 this	excessive	charges	on	electricity	tariff	may	influence	
these institutions to outsource funds such as through collecting donations 
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from	the	community	in	which	are	not	sustainably	sufficient.		Therefore,	this	
research investigates an alternative supply of electricity that may reduce the 
cost	and	will	benefit	the	institutions	through	bill-savings.		The	objective	is	
to	determine	whether	solar	panel	installation	through	a	community-service	
programme	 can	 help	 the	 institutions	 to	 not	 only	 becoming	 electricity-
sufficient	but	could	also	save	the	energy	by	generating	power	from	solar	
energy.		A	case	study	was	conducted	at	the	‘tahfiz’	school	in	Perak	Tengah	
to	determine	the	effectiveness	of	how	this	institution	could	reduce	electricity	
bills besides establishing the green energy initiative.  Remarkably, through 
the installation of a 2 kW solar power system, this research has discovered 
that the institutions have successfully saved 70% of the existing monthly 
electricity	expenses.	 	Therefore,	 this	finding	acknowledged	solar	energy	
through	community-service	as	sufficient	green	initiative	programme	towards	
achieving sustainable living.

© 2020MySE, FSPU, UiTM Perak, All rights reserved

Keywords:	Community,	Tahfiz,	Solar	Panel,	Green	Energy

PENGENALAN

Bermula 2014, tarif elektrik di Malaysia telah meningkat pada perkadaran 
4% (Roslan, 2017) yang turut mempengaruhi kos sara hidup penduduk 
tempatan, termasuklah bil elektrik bulanan. Kadar tarif asas kini telah 
meningkat dari 21.80 sen per kilowatt jam (kWh) pada 2014 (TNB, 2014) 
kepada 39.45 sen per kilowatt jam (kWh) pada tahun 2020 (Amin & Abdul 
Aziz, 2019). Permintaan elektrik oleh rakyat Malaysia turut meningkat 
sekitar 4.8% dalam tempoh 10 tahun akibat pengaruh gaya hidup yang 
semakin mewah dan dipengaruhi kadar penggunaan perkakasan elektrik 
yang semakin moden (Ahmad, Che Ahmad, et al., 2019). Perkembangan 
penggunaan tenaga elektrik semasa di Malaysia telah meningkat dari 
135.8TWh pada tahun 2015 kepada 149.2TWh pada tahun 2016 (Yunus, 
2017). 

Trend yang pesat ini turut mempengaruhi penggunaan elektrik tanpa 
kawalan di institusi pendidikan agama yang majoritinya ditadbir oleh pihak 
persendirian di seluruh negara (Ismail et al., 2017). Penggunaan lampu, 
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kipas, sistem siaraya dan keperluan elektrik yang lain adalah penting di 
pusat pengajian ini. Walaupun kuasa perkakasan-perkakasan elektrik ini 
adalah lebih rendah berbanding bangunan-bangunan lain, namun begitu, 
penggunaan secara kerap dalam tempoh 24 jam pada pusat-pusat pengajian 
ini, menyebabkan tenaga elektrik yang digunakan adalah tinggi (Ismail 
et al., 2017). Secara tidak langsung, menyebabkan peningkatan pada kos 
pengurusan yang melibatkan bil utiliti bulanan sekiranya tarif elektrik akan 
terus meningkat pada masa hadapan. 

Kesan daripada situasi ini ialah kekangan sumber kewangan yang 
memberi impak berterusan kepada institusi pendidikan agama persendirian. 
Terdapat kajian yang menyatakan bahawa masalah utama institusi pengajian 
tahfiz di Malaysia ialah pengurusan pendidikan yang lemah dan lebih 
mengharapkan bantuan derma dari masyarakat luar yang tidak konsisten 
(Ismail et al., 2017). Dikhuatiri jika tarif elektrik akan meningkat naik, 
institusi pendidikan agama ini akan menghadapi masalah untuk meneruskan 
pengajian mereka.

Oleh itu, antara cadangan penambahbaikan bagi mengawal 
permasalahan ini adalah dengan melaksanakan program kemasyarakatan 
bersama komuniti setempat dan pihak pengurusan institusi untuk 
membekalkan tenaga elektrik secara lestari. Melalui kesinambungan 
program yang telah dilancarkan oleh Pihak Berkuasa Pembangunan Tenaga 
Lestari Malaysia (SEDA) pada tahun 2016, yang dikenali sebagai skim 
Pemeteran Tenaga Bersih (NEM), konsep skim ini ialah melalui elektrik 
yang dijana daripada sistem panel solar yang dipasang dan digunakan terus 
oleh para pemilik bangunan (SEDA, 2016). Di dalam konteks kajian ini, 
semestinya pemilik bangunan itu ialah daripada pemillik-pemilik institusi 
tahfiz itu sendiri. Melalui skim ini, lebihan elektrik yang dihasilkan akan 
dieksport dan dijual kepada Tenaga Nasional Berhad (TNB) dengan kos 
yang telah ditetapkan oleh Suruhanjaya Tenaga (ST) Malaysia (SEDA, 
2016). Penyediaan skim ini secara tidak langsung menggalakkan penjimatan 
elektrik dari utiliti luar (TNB), yang mampu menjimatkan kos bekalan 
tenaga.

Namun begitu, buat masa ini, tiada dapatan kajian terkini yang 
melibatkan usaha-usaha kemasyarakatan di dalam membekalkan tenaga 
elektrik lestari kepada institusi pengajian agama persendirian menerusi 
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usaha-usaha jaringan skim bekalan tenaga sediada. Bagi kajian ini, 
sumber tenaga elektrik lestari boleh diperolehi melalui tenaga solar yang 
sememangnya berpotensi tinggi di Malaysia (Ahmad, Che Ahmad, et al., 
2019). 

Secara jelasnya, institusi-institusi tahfiz ini perlu mendapat bantuan 
peruntukan dari pelbagai agensi bagi memasang sistem panel solar sebelum 
skim NEM ini dapat digunapakai. Justeru, objektif utama kajian ini ialah 
untuk mengenalpasti sama ada pemasangan panel solar melalui program 
kemasyarakatan komuniti dapat membantu pihak terbabit mendapat manfaat 
penjimatan elektrik melalui tenaga yang lestari. Dapatan dari kajian ini 
secara tidak langsung akan memberi impak signifikan dalam memastikan 
institusi-institusi tahfiz ini dapat meneruskan operasi pendidikan tanpa 
menghadapi masalah peruntukan kewangan bagi membiayai bekalan 
elektrik mereka.

KAJIAN LITERATUR

Usaha-usaha membantu bagi membekalkan tenaga elektrik lestari kepada 
komuniti setempat melalui program kemasyarakatan bukanlah satu 
fenomena asing bagi beberapa negara di luar negara. Antara yang giat 
memperkenalkan program tenaga lestari di bawah khidmat kemasyarakatan 
komuniti ini ialah Indonesia, Cambodia, Bangladesh dan India (UNDP, 
2015). 

Pendekatan Berasaskan Komuniti (“Community-Based 
Approach”) 

Di bawah program kemasyarakatan komuniti yang dianjurkan oleh 
United Nation, negara-negara ini memperkenalkan tenaga solar kepada 
penduduk luar bandar dan golongan berpendapatan rendah melalui jaringan 
organisasi bukan kerajaan dan kerjasama kemasyarakatan oleh penduduk 
setempat (UNDP, 2015). Usaha ini sering menumpukan bantuan dari 
organisasi bukan kerajaan serta para sukarelawan di kalangan teknologis, 
penduduk setempat dan penyumbang dana pada komuniti yang tidak mampu 
memiliki tenaga hijau yang mahal, seperti tenaga solar, hidro mini dan 
angin (Rujuk Rajah 1).
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Rajah 1: Tenaga Hijau Dibekalkan Melalui Pendekatan Berasaskan Komuniti 
Sumber: Penyelidikan Penulis

Pendekatan berasaskan komuniti ini boleh didefinisikan sebagai 
pendekatan yang mengintegrasikan kriteria setempat dengan mengambil-
kira situasi yang sama di dalam komuniti tersebut, bermula dari kehendak 
individu kepada kehendak seluruh kejiranan (Ahmad, Che Ahmad, et al., 
2019; Cloke et al., 2017; UNHCR, 2008). Ia juga mengenalpasti kumpulan 
yang mempunyai latar belakang yang sama dan membentuk matlamat 
kejiranan bersama.

Usaha-usaha kemasyarakatan ini sebenarnya adalah di bawah 
teori kelompok pendekatan berasaskan komuniti (“community-based 
approach”) yang diperkenalkan oleh United Nation pada tahun 2008 dengan 
mensasarkan peluang penjanaan tenaga yang lestari seperti tenaga solar, 
hidro mini dan angin, bagi mengatasi masalah bekalan elektrik yang tidak 
stabil di kebanyakan negara-negara dunia ketiga sejak tahun 2000 (UNHCR, 
2008). Projek-projek penjanaan tenaga lestari ini terus berkembang pesat di 
kebanyakan negara sehingga mampu menghasilkan komuniti setempat yang 
mempunyai bekalan elektrik asas melalui bekalan tenaga boleh diperbaharui 
(UNDP, 2015)

Kesan positif hasil projek-projek ini adalah melibatkan peningkatan 
taraf hidup masyarakat setempat, selain daripada mendidik masyarakat agar 
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menggunakan tenaga hijau sebagai peluang penjanaan pendapatan untuk 
komuniti (Ahmad, Che Ahmad, et al., 2019; Cloke et al., 2017; UNHCR, 
2008). Ia juga menggalakkan pengagihan tenaga elektrik yang lebih lestari 
dalam kejiranan kecil melalui perkongsian sub-meter tenaga hijau  (Aziz 
et al., 2016). Ianya berjaya mengubah tabiat asal masyarakat ini yang lebih 
suka menggunakan bahan api yang tidak lestari, seperti arang dan kayu api 
sebelum ini (UNDP, 2015)

Namun begitu, bagi situasi di Malaysia, masalah penggunaan tenaga 
elektrik adalah lebih ke arah memupuk penjimatan komuniti setempat di 
samping membantu meringankan beban bil utiliti bulanan, memandangkan 
Malaysia mempunyai bekalan elektrik yang stabil (Ahmad, Che Ahmad, 
et al., 2019). Pendekatan yang berlainan diperlukan bagi menggalakkan 
masyarakat di Malaysia untuk lebih terbuka dan cenderung ke arah memilih 
tenaga hijau seperti solar. Justeru itu, kumpulan sasaran diperlukan bagi 
memperkenalkan tenaga hijau ini di skala masyarakat luar bandar. Di dalam 
konteks kajian kes ini, tumpuan penyelidikan adalah lebih memfokuskan ke 
arah membantu institusi pengajian tahfiz ini untuk dapat beroperasi seperti 
biasa dengan bantuan tenaga elektrik yang lestari. 

Potensi Teknologi Solar

Potensi untuk menghasilkan tenaga elektrik dari janaan solar di 
Malaysia adalah sangat baik memandangkan Malaysia menerima keamatan 
tenaga suria sebanyak 4 hingga 5 kWh/m2 setiap hari sepanjang tahun 
(Aziz et al., 2016), di mana ianya lebih tinggi berbanding negara-negara 
pengeluar panel solar seperti Jerman, Jepun dan China. Tenaga solar boleh 
diperolehi melalui pelbagai cara di antaranya melalui pemasangan panel di 
atas bumbung, perletakan panel solar di kawasan tanah rata melalui aplikasi 
ladang solar, pemasangan secara integrasi hibrid dan pemasangan secara 
kendiri (“off-grid”) yang tidak memerlukan penyambungan dengan grid 
elektrik utama (Denholm et al., 2010). 

Potensi besar bagi Malaysia untuk menerima tenaga solar yang tinggi 
dipengaruhi kedudukan negara ini yang terletak di garisan Khatulistiwa 
yang secara tidak langsung menerima cahaya matahari melebihi 4 jam setiap 
hari (Aziz et al., 2016). Ini ditambah pula dengan faktor keluasan bumbung 
bangunan-bangunan di Malaysia yang luas dengan kecerunan antara 10 
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hingga 30 darjah yang membenarkan penerimaan cahaya matahari yang 
maksimum (Mahpar, 2019).

 
Satu kajian telah menunjukkan potensi bahawa jika panel solar 

(fotovolta) berjaya dipasang di atas 4 juta bumbung bangunan-bangunan 
di Malaysia, ianya mampu memenuhi kira-kira 25% permintaan elektrik 
semasa dengan kadar 34,194 megawatt (MW) bagi setiap penggunaan isi 
rumah (MESTECC, 2019). Ini secara tidak langsung, menyumbang ke arah 
penjimatan kos pembayaran bil elektrik bulanan penduduk di Malaysia. 
Namun begitu, buat masa ini, hanya 2% daripada tenaga elektrik di Malaysia 
dijana menggunakan sumber tenaga boleh diperbaharui, berbanding sumber 
bahan api fosil seperti petroleum, arang batu atau gas asli (MESTECC, 
2019). 

Selain daripada itu, kos asas pemasangan panel solar ini masih dikira 
mahal bagi penduduk berpendapatan sederhana dan rendah di Malaysia, di 
mana secara anggaran ianya bernilai RM1000 bagi sistem panel berkapasiti 
1000 watt (Re FIT, 2018). Walau bagaimanapun, usaha-usaha untuk 
mengetengahkan penggunaan tenaga hijau ini tetap harus dipertingkatkan 
kepada semua golongan seiring faktor kenaikan tarif elektrik yang akan 
meningkat lagi di masa akan datang. 

Seiring dengan itu, di dalam usaha kerajaan Malaysia menggalakkan 
penggunaan tenaga suria di kalangan masyarakat Malaysia, Suruhanjaya 
Tenaga (ST) Malaysia dan Pihak Berkuasa Pembangunan Tenaga Lestari 
Malaysia (SEDA) telah memperkenalkan beberapa skim penggalakkan di 
antaranya ialah skim “Feed-in Tariff” (FiT) dan skim Pemeteran Tenaga 
Bersih (NEM) (SEDA, 2016). 

Skim FiT ini telah diperkenalkan sejak 2011 dan beroperasi untuk 
memberikan kadar pembayaran tarif bagi tenaga yang dibekalkan dari 
sistem panel solar pemilik bangunan dengan kontrak selama 21 tahun 
dengan keuntungan dijana kira-kira 5 -10% (SEDA, 2016). Skim NEM 
pula berfungsi memberikan kadar pembayaran tarif berkontrak bagi tenaga 
yang dibekalkan dari sistem panel solar pemilik bangunan secara ratio 1:1 
dari pihak utiliti (SEDA, 2016). Kedua-dua skim ini mempunyai ciri-ciri 
tersendiri dan sesuai diaplikasikan di institusi-institusi pengajian tahfiz, 
tetapi perlu mengikut skala ekonomi yang harus dipertimbangkan secara 
holistik.
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Sehubungan dengan itu, pendekatan boleh dibuat melalui program-
program kemasyarakatan bagi menyumbang dana untuk pembelian sistem 
panel solar ini kepada masyarakat luar bandar sebelum mengaplikasikan 
inisiatif skim-skim kerajaan ini. Usaha ini sedikit-sebanyak akan 
meringankan beban pihak kerajaan dalam mengagihkan dana atau subsidi 
kepada sektor yang lebih berkepentingan di luar bandar. 

Buat masa ini, usaha-usaha kerajaan yang melibatkan projek-projek 
komuniti ini adalah terdiri daripada geran-geran penyelidikan yang 
menggalakkan projek berasaskan peralihan ilmu dari universiti seperti geran 
Pusat Transformasi Komuniti Universiti (UCTC) yang pernah diperkenalkan 
oleh Kementerian Pengajian Tinggi bermula 2012 di bawah Strategi Lautan 
Biru Kebangsaan (NBOS) (NBOS, 2012). Ia berfungsi menggerakkan 
sumber akademia dan infrastruktur fizikal universiti bagi membangunkan 
keadaan komuniti sekeliling. Selain daripada itu, dana Akaun Amanah 
Industri Bekalan Elektrik (AAIBE) dan e-Dana dari Kementerian Sains, 
Teknologi dan Inovasi (MOSTI) (e-dana, 2020) turut memperkenalkan 
geran-geran bagi projek-projek komuniti setempat yang boleh digunakan 
untuk projek-projek tenaga lestari ini (MOSTI, 2019).

Selain daripada itu, terdapat juga projek-projek kemasyarakatan 
yang melibatkan sumbangan dana persendirian dan pengagihan tenaga 
solar kepada masyarakat luar bandar yang melibatkan universiti-universiti 
awam dan swasta yang ada di Malaysia, di antaranya Universiti Malaysia 
Perlis (Rosli, 2019) dan Universiti Teknologi Petronas (Zainudin, 2018). 
Projek-projek ini turut disertai agensi-agensi NGO dan penduduk-penduduk 
setempat. Kebanyakannya melibatkan masyarakat orang asli yang tinggal 
jauh di pedalaman Malaysia dan tidak mempunyai bekalan elektrik yang 
stabil yang menyebabkan mereka terpaksa mengharapkan elektrik daripada 
janaan kuasa generator di malam hari. 

Namun begitu, usaha-usaha untuk membantu masyarakat luar bandar 
mengetengahkan penggunaan tenaga solar di perkampungan-perkampungan 
biasa dan tradisional serta sekolah-sekolah persendirian di luar bandar 
masih berada di tahap yang terhad. Walaupun mereka ini adalah golongan 
majoriti di Malaysia dan menerima bekalan elektrik yang stabil dari TNB 
berbanding perkampungan orang asli, komuniti ini juga harus diberikan 
pendedahan secara meluas berkaitan penggunaan tenaga solar. 
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Terdapat kajian yang menyatakan hampir 64% penduduk luar bandar 
dari kalangan perkampungan tradisional di Malaysia yang masih tidak 
mengetahui kepentingan tenaga solar dalam mengatasi masalah peningkatan 
tarif elektrik domestik (Mahpar, 2019; Roslan, 2017). Golongan ini juga 
tidak mempunyai akses lain selain daripada mengharapkan bekalan elektrik 
dari TNB semata-mata (Ahmad, Che Ahmad, et al., 2019). 

Permasalahan akan timbul di kalangan golongan ini apabila tarif 
elektrik meningkat tinggi atau berlakunya gangguan bekalan elektrik di 
komuniti-komuniti yang diduduki. Justeru itu, adalah signifikan untuk 
memperkenalkan tenaga solar ini melalui pendekatan kemasyarakatan 
berkomuniti yang mampu menyalurkan teknologi tenaga solar ini secara 
sumbangan dana dari pihak-pihak yang berkemampuan kepada masyarakat 
luar bandar, termasuklah instituti-institusi pendidikan agama persendirian 
ini. Melalui usaha ini, golongan ini dapat menikmati bekalan elektrik 
sokongan dari tenaga solar tanpa mengharapkan bantuan dari pihak kerajaan 
semata-mata.

METODOLOGI KAJIAN

Tujuan penyelidikan ini adalah untuk memperkenalkan konsep program 
kemasyarakatan di kawasan luar bandar dengan memanfaatkan tenaga 
elektrik yang dijana dari panel solar yang diperolehi hasil sumbangan dan 
kutipan dana dari kumpulan penyumbang dan sukarelawan yang terlibat 
di dalam projek khas ini. Metodologi kajian kes adalah berdasarkan data 
yang diperoleh melalui 2 proses, iaitu (i) penyelidikan lapangan (lawatan 
dan pemerhatian tapak) serta (ii) metodologi penyelidikan beraksi (“action-
research”) yang dijalankan secara langsung di tapak kajian. 

Metodologi penyelidikan beraksi (“action-research”) dapat 
didefinisikan sebagai usaha penyelidikan yang diadakan secara langsung 
melibatkan pengamal praktis untuk melihat hasil kajian serta strategi sebenar 
di tapak kajian (Leonard & Glenwick, 2016).  Metodologi ini melibatkan 
pengamal praktis di kalangan teknologis dan pihak sukarelawan bagi 
pemasangan sistem panel solar di tapak yang dijalankan secara amali. 
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Penyelidik-penyelidik menjalankan pemerhatian dan merekod data 
secara langsung di tapak kajian bagi menilai sendiri strategi, tatacara 
pemasangan dan keupayaan sistem dijalankan di tapak. Sementara itu, 
penyumbang-penyumbang dana serta pihak komuniti (pemilik bangunan 
dan penduduk sekitar) bertindak sebagai pemerhati dan memberikan bantuan 
secara fizikal jika diperlukan. Rajah 2 menunjukkan 8 fasa penyelidikan 
bagi kajian ini yang berasaskan metodologi penyelidikan beraksi (“action-
research”) dan menggunakan pendekatan program kemasyarakatan.

Kesemua proses kerja secara amali ini telah dijalankan di kajian 
kes yang dipilih iaitu sebuah institusi pengajian tahfiz yang terletak di 
mukim Parit di daerah Perak Tengah dalam negeri Perak. Seramai 40 orang 
sukarelawan telah terlibat di dalam projek ini, yang melibatkan 5 penyelidik 
utama dari UiTM Cawangan Perak, 10 orang sukarelawan dari kalangan 
staf UiTM Cawangan Perak, 10 orang sukarelawan dari wakil Ahli Dewan 
Undangan Negeri (ADUN), pihak berkuasa tempatan (PBT) dan komuniti 
sekeliling, 2 kontraktor selaku penaja utama, 3 orang wakil pengurusan 
institusi serta 10 orang pelajar-pelajar tahfiz. Mereka ini telah terlibat di 
dalam Fasa 5 kajian ini yang melibatkan kerja-kerja pemasangan penuh di 
tapak (rujuk Rajah 2). 

Fasa 
Awalan - 

Penentuan 
Sasaran 

Projek serta 
Hebahan 

Projek

Perbincangan 
Awalan dan 

Pembahagian 
Kerja

Projek 
Bermula: 

Pemasangan 
Sistem di 

Tapak Kajian

Pengenalpastian 
sebarang 

permasalahan 
yang timbul 

Pengumpulan 
Dana dan 
Penentuan 
Penglibatan 

Pelbagai Pihak

Penyediaan 
Teknologi 

Untuk 
Dibawa ke 

Tapak Kajian

Penyelidik 
Membuat 

Pemerhatian 
Langsung 
di Tapak 

(Pengumpulan 
dan Analisis Data)

Serahan 
Projek kepada 

Pemilik 
Bangunan

Rajah 2: Fasa Penyelidikan Menggunakan Pendekatan Metodologi 
Penyelidikan Beraksi (“Action-Research) Bersama Komuniti 

(Sumber: Penyelidikan Penulis)
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Insititusi pengajian tahfiz ini menempatkan kira-kira 80 orang 
pelajar serta 5 guru yang menggunakan 3 blok bangunan (asrama, surau 
dan kelas) untuk pengajian mereka. Kajian kes ini dipilih hasil pandangan 
masyarakat sekeliling serta pemilik bangunan yang mempunyai beberapa 
isu berkaitan penggunaan elektrik bulanan yang dikhuatiri semakin tinggi 
akibat penambahan pelajar. 

Tempoh masa bagi pemasangan sistem telah dijalankan secara 
rasminya selama 2 hari melibatkan teknologis, para sukarelawan, penyelidik 
dan penduduk tempatan di dalam sebuah program khas kemasyarakatan. 
Tempoh pemerhatian di tapak kajian pula telah berlangsung selama 3 bulan 
(termasuk hari pemasangan sistem) melibatkan penyelidik-penyelidik bagi 
mengumpul data berkaitan tahap kecekapan sistem solar yang dipasang 
(Rujuk Rajah 3).

Rajah 3: Pemasangan Sistem Panel Solar Di Kajian Kes - Menggunakan 
Pendekatan Metodologi Penyelidikan Beraksi (“Action-Research) 

Bersama Komuniti 
(Sumber: Penyelidikan Penulis)

Data Empirikal di Tapak

Untuk tujuan penyelidikan, hanya 2 blok bangunan (iaitu surau dan 
kelas pengajian) yang dipilih untuk tujuan pengiraan data secara empirikal. 
Ini bagi melihat penggunaan elektrik secara aktif ketika waktu kelas sedang 
berjalan, iaitu bermula pada jam 6 pagi sehingga jam 6 petang. Asrama tidak 
dipilih memandangkan ia hanya digunakan pada waktu malam sahaja dan 
ini merupakan limitasi kajian ini. Satu kajian yang lain harus dilaksanakan 
bagi mengkaji keseluruhan masa (24 jam) untuk bangunan asrama.
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Dari tinjauan lapangan, didapati bahawa peralatan-peralatan elektrik 
yang ada di 2 blok ini terdiri daripada 10 buah lampu, 6 kipas, satu unit 
sistem siaraya, sebuah komputer dan pengecas telefon bimbit (Rujuk 
Rajah 4). Ianya telah digunakan bermula pada pukul 6 pagi (kuliah subuh) 
sehingga 6 petang (tadarus al-quran dan hafazan) sepanjang tempoh kelas. 
Jadual 1 menunjukkan maklumat data secara terperinci, melibatkan senarai 
perkakasan elektrik, kuasa (watt), bilangan perkakasan elektrik yang 
digunakan serta tempoh penggunaan (jam). Ini merupakan senarai keperluan 
asas yang ada memandangkan penggunaannya terhad kepada pelajar-pelajar 
tahfiz serta guru-guru yang mengajar sahaja. Perkakasan-perkakasan elektrik 
yang lain ditempatkan di blok asrama dan tidak diambil-kira di dalam kajian 
ini. Rajah 4 turut menunjukkan keadaan fizikal bangunan kajian kes serta 
keperluan perkakasan-perkakasan elektrik yang dikaji.

Jadual 1: Data Keperluan Elektrik (Mengikut Jam)

Perkakasan 
Elektrik

Kuasa 
Standard 
(Watt)

Bil Penggunaan 
Sehari (Jam)

Jumlah 
penggunaan 
(Watt per 
jam/sehari)

Jumlah 
penggunaan 
(Kilo-watt per 
jam/sehari)

Lampu 30 10 5 1500 1.500

Kipas 120 6 10 7200 7.200

Pengecas 
Telefon Bim-bit

35 4 2 280 0.280

Sistem Siaraya 250 1 5 1250 1.250

Komputer 250 1 8 2000 2.000

Jumlah 12,230 12.23

(Sumber: Penyelidikan Penulis)

Rajah 4: Perkakasan Elektrik di Bangunan Kajian Kes; Melibatkan Lampu 
(10 unit), Kipas (6 unit) dan lain-lain Perkakasan 

(Sumber: Penyelidikan Penulis)
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Dari Jadual 1, adalah di dapati penggunaan elektrik harian bagi institusi 
pengajian tahfiz ini ialah sebanyak 12.23 kW. Rajah 5 menunjukkan pola 
penggunaan kesemua perkakasan elektrik di dalam satu hari (24 jam) bagi 
institusi ini yang telah diambil menggunakan peralatan mengukur tenaga 
yang dikenali sebagai “power data logger”. 

Rajah 5: Pola Penggunaan Perkakasan Elektrik (Harian)
(Sumber: Penyelidikan Penulis)

Alat “power data logger” ini berfungsi untuk mengukur dan merakam 
semua data penggunaan elektrik di dalam bangunan yang meliputi bacaan 
voltan, ampere, kilowatt dan watt di litar agihan utama (Fluke, 2020). Rajah 
6 menunjukkan peralatan ini yang digunakan oleh salah seorang pembantu 
penyelidik bagi projek ini. Rekod secara digital diperolehi melalui papan 
kekunci sistem alat ini.

Rajah 6: Penggunaan “Power Data Logger” oleh Pembantu Penyelidik di 
Tapak Kajian untuk Merekod Bacaan Tenaga Elektrik Harian

(Sumber: Penyelidikan Penulis)
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Pemasangan sistem panel solar ini adalah pada Fasa 6 (rujuk Rajah 
2) yang melibatkan kontraktor dan penyelidik-penyelidik utama projek ini. 
Ianya melibatkan pemasangan 2 buah panel fotovolta (bersaiz 2 kW) di atas 
bumbung, bateri pengecas, sistem penyongsang dan pengawal pengecas 
solar yang ditempatkan di dalam kotak agihan khusus di dalam blok kelas 
(rujuk Rajah 7). 

Rajah 7: Pemasangan Sistem Panel di Kajian Kes
(Sumber: Penyelidikan Penulis)

Limitasi Kajian

Kajian ini tidak akan mengambil kira pendekatan skim tenaga solar 
kerajaan yang diperkenalkan, seperti FIT dan NEM untuk digunapakai di 
bangunan kajian. Ini memandangkan, satu kiraan khusus diperlukan bagi 
mengadaptasi kedua-dua skim ini, manakala tujuan utama projek ini adalah 
untuk melihat sejauhmana keberkesanan projek khidmat masyarakat dapat 
membantu pemilik bangunan kajian di dalam menjimatkan bil elektrik 
bulanan semasa sahaja. Dapatan dari kajian ini, boleh digunakan untuk 
memudahkan satu penyelidikan baru berkaitan analisis ekonomi dijalankan 
pada skim FIT dan NEM.  

PENGUMPULAN DATA DAN ANALISIS 

Untuk tujuan penyelidikan ini, hanya bacaan data (tempoh aktif penggunaan) 
di antara jam 6 pagi hingga ke 6 petang telah diambil kira. Bacaan 
selepas jam 6 petang tidak diambil kira memandangkan ianya adalah data 
penggunaan elektrik dari blok asrama yang digunakan pada waktu malam. 
Daripada data yang dikumpul di lapangan dan dimasukkan di dalam Jadual 
1, di dapati penggunaan elektrik di insititusi ini agak tinggi iaitu sebanyak 
12.23 kW sehari dan bersamaan dengan 366.9 kW sebulan. Mengikut tarif 
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elektrik yang telah diperuntukkan oleh Tenaga Nasional Berhad (TNB, 
2014), setiap bacaan tarif elektrik bagi sekolah berasrama persendirian yang 
melebihi 300 kWh sebulan, haruslah mengikut tarif komersial (Tarif Jenis 
B – Voltan Rendah Komersial). Ini bermakna, bangunan kajian kes ini akan 
dikenakan caj bil elektrik sebanyak 43.50 sen/kWh untuk bacaan 200 kWh 
pertama/bulanan dan 50.90 sen/kWh untuk bacaan 201 kWh seterusnya/
bulanan (Rujuk Jadual 2).

Jadual 2: Bayaran Bil Elektrik (Bulanan)

Tarif Elektrik (Berdasarkan Tarif Rasmi TNB 
– Tarif B)

Jumlah Keseluruhan Bayaran (RM)

Penggunaan Elektrik kWH
- 200 kWh pertama
- 201 kWh seterusnya

366.9 kWh
RM 0.44 x 200 kWh = RM88.00
RM 0.51 x 166.9 kWh = RM85.20

Jumlah: RM 173.20 (Tidak termasuk blok asrama)

(Sumber: Penyelidikan Penulis)

Berdasarkan Jadual 2, pihak pengurusan institusi ini harus membayar 
bil elektrik lebih daripada RM 200 setiap bulan, memandangkan nilai 
penggunaan elektrik bagi keseluruhan institusi pengajian tahfiz ini 
(merangkumi blok asrama) adalah semestinya melebihi 366.9 kW.

Jumlah yang banyak ini, sedikit sebanyak akan membebankan pihak 
pengurusan dari faktor kewangan. Justeru itu, pemasangan sistem panel 
solar adalah signifikan untuk memastikan penjimatan tenaga elektrik dapat 
dicapai bagi bangunan ini.

Pemasangan Sistem Panel Solar

Jumlah elektrik dari sebuah panel solar boleh dihasilkan secara efektif 
bergantung kepada tiga faktor, iaitu: (a) saiz dan kedudukan panel, (b) 
kecekapan sistem sel suria dan (c) jumlah cahaya matahari yang diterima 
oleh panel (Ahmad, Salleh, et al., 2019). Pada peringkat awalan kajian ini, 
pengiraan saiz sistem telah dibuat menggunakan perisian khusus dengan 
membuat perbandingan di antara sistem panel bersaiz 2 kW dan 4 kW. 
Kedua-dua saiz sistem ini sering digunakan sebagai indikator asas untuk 
bangunan bersaiz sederhana dan kecil (Ahmad, Salleh, et al., 2019). Di 
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dalam kajian ini, bangunan yang dipilih adalah bersaiz sederhana sahaja 
(blok surau dan kelas pengajian setingkat). Hasil simulasi yang dijalankan 
di dalam perisian khusus, sistem panel bersaiz 2 kW lebih ekonomik 
digunakan berbanding sistem panel bersaiz 4 kW untuk bangunan kajian 
ini. Perbandingan pengiraan saiz sistem telah ditunjukkan di dalam Jadual 3. 

Jadual 3: Perbandingan Saiz Sistem dan Harga 2 kW dan 4 kW

Peralatan yang digunakan Sistem 2 kW Sistem 4 kW

Bateri Autonomi (Hari)/
Kadar Penggunaan Bateri 
(%)(DOD)

2 hari / 30% 2 hari / 30%

Lampu LED (10 W) 10 biji 20 biji

Kipas 3 buah 5 buah

Pengecas Kawalan 1 buah 1 buah

Alat Penyongsang/Pengalih 
Arus

1 buah 1 buah

Perbandingan Harga Pemasangan Sistem (Panel, Bateri dan lain-lain alat)

•Sendiri (Pembelian terus 
dari pembekal tempatan 
dan pemasangan sendiri)

RM 5,000 RM 8,500

•Kontraktor A* RM 8,000 RM 15,000

•Kontraktor B* RM 10,000 RM 19,500

(Sumber: Penyelidikan Penulis)
* Harga diperolehi dari tinjauan sebutharga kontraktor di Perak (2018)

Atas inisiatif yang telah dijalankan di bawah program kemasyarakatan 
ini, sistem panel solar dengan kapasiti kuasa 2 kW telah berjaya dipasang di 
bumbung blok kelas institusi tahfiz ini dengan menggunakan konsep kendiri 
(“stand-alone system”). Ianya bersifat sebagai bekalan elektrik tambahan 
sahaja kepada kedua-dua bangunan ini, dengan tidak disambungkan 
kepada grid nasional TNB sediada bagi mengelakkan sebarang kesulitan 
pemasangan dan undang-undang pemasangan bekalan elektrik. 

Atas faktor ini, hanya perkakasan elektrik yang baru melibatkan kipas 
dan lampu telah dipasang menyamai bilangan perkakasan elektrik yang asal 
bagi mendapatkan perbandingan setara (rujuk Jadual 1). Ini secara tidak 
langsung, membenarkan pemerhatian (“observation”) secara aktif melalui 
pemerhatian “action-based research” dapat dijalankan. Melalui kaedah 
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ini, semua pemasangan perkakasan elektrik konvensional (dari TNB) 
dan dari janaan tenaga solar telah dipasang melalui litar yang berasingan. 
Penyambungan panel solar (fotovolta) ini turut disambungkan ke bateri 
simpanan dan alat penyonsang arus (arus terus ke arus ulang-alik). Rajah 8 
menunjukkan pelan skematik pemasangan sistem panel solar di bangunan 
kajian.

Rajah 8: Pelan Skematik Pemasangan Sistem Panel Solar
(Sumber: Penyelidikan Penulis)

Sistem panel solar berkuasa 2 kWp telah dicadangkan untuk keluasan 
bumbung bangunan seluas 10-meter persegi dengan kadar kecekapan 
sebanyak 20% bagi mencapai beban tenaga puncak yang baik. Ia juga 
mengambil kira bahawa tenaga yang dibekalkan oleh sistem ini akan 
digunapakai secara maksima dengan bantuan bateri simpanan. Berikut 
disertakan spesifikasi sistem yang menggunakan saiz sistem 2 kWp 
(rujuk Jadual 4).
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Jadual 4: Spesifikasi Sistem Panel Solar Yang Digunakan Di Tapak Kajian

Parameter Spesifikasi

Saiz sistem 2 kWp

Permintaan Tenaga Ketika Masa Puncak 2.4 kWh

Tempoh Masa Keamatan Puncak (PSH) 11 pagi - 3 petang (5 jam)

Kadar (%) Efisien Sistem 85%

Kadar (%) Penggunaan Bateri Harian 30% (selama 2 hari)

Kuasa Penyimpanan Bateri 6 kWh

Voltan Bateri Yang Digunakan 12 Volt

Bilangan Bateri 5

Kadar Ampere/Jam Setiap Bateri 150 Ah

Jumlah Ampere/Jam 500 Ah

(Sumber: Penyelidikan Penulis)

Melalui penyelidik-penyelidik terdahulu, adalah didapati sistem panel 
solar sebanyak 2 kW ini mampu menghasilkan 10 kWh janaan elektrik/sehari 
(Ahmad, Salleh, et al., 2019; Aziz et al., 2016). Ini bersamaan penggunaan 
300 kWh elektrik sebulan. Ini diperolehi melalui pengiraan = 10 kWh x 30 
hari penggunaan bersamaan 300 kWh (rujuk Jadual 5) dengan mengambil-
kira faktor cuaca yang baik. Dalam keadaan cuaca yang tidak baik (hujan 
atau mendung), sistem ini mampu beroperasi memandangkan terdapatnya 
bekalan bateri tambahan bagi sistem ini yang mampu bertahan selama 2 
hari (rujuk Jadual 3).

Jadual 5: Penjimatan Bayaran Bil Elektrik (Bulanan)

Tarif Elektrik (TNB) Jumlah Keseluruhan Bayaran 
(RM) (Sebelum Pemasangan 
Sistem Panel Solar – 2 kW)

Penjimatan (RM) (Selepas 
Pemasangan Sistem Panel 
Solar – 2 kW)

- 200 kWh pertama
- 201 kWh seterusnya
- Baki kWh

RM 0.44 x 200 kWh = 
RM88.00
RM 0.51 x 166.9 kWh = 
RM85.20

366.9 kWh – 300 kWh
= 66.9 kWh

RM 0.44 x 66.9

Jumlah perlu di bayar/
sebulan:

RM 173.20 RM 29.44

(Sumber: Penyelidikan Penulis)
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Jadual 5 telah menunjukkan pengiraan yang membuktikan penjimatan 
kepada bekalan elektrik di 2 blok institusi ini berjaya dicapai. Setelah 
pemasangan panel solar ini, pihak pengurusan institusi hanya perlu 
membayar kos bil bulanan yang lebih rendah berbanding dahulu, iaitu 
sebanyak RM 29.44 sahaja dengan penjimatan sebanyak 70% sebaik sahaja 
sistem panel solar sebanyak 2 kW ini berjaya dipasang (dalam keadaan 
faktor cuaca yang baik). Ini menunjukkan kesan positif dari segi penjimatan 
penggunaan elektrik semasa bagi kajian kes. Ini secara tidak langsung akan 
menggalakkan penggunaan tenaga hijau yang lebih lestari.

Jadual 6: Pulangan Pelaburan

Perkara Jumlah Keseluruhan 
Bayaran (RM) (Sebelum 
Pemasangan Sistem Panel 
Solar – 2 kW)

Penjimatan (RM) (Selepas 
Pemasangan Sistem Pan-el 
Solar – 2 kW)

Jumlah perlu di bayar/
sebulan:

RM 173.20 RM 29.44 
(Keuntungan : RM 173.20 – 
RM 29.44 = RM143.76) 

Pulangan Pela-buran: 
Nilai Sistem/Kos Sebulan

- RM 5000 / RM 143.76 = 35 
bulan
= 2.9 tahun

(Sumber: Penyelidikan Penulis)

Dari hasil sumbangan dana program kemasyarakatan ini, jumlah 
keseluruhan kos sebanyak RM 5000 telah berjaya dikumpulkan untuk 
membeli sistem panel solar (2 kW) beserta bateri simpanan dan peralatan 
lain. Melalui kajian ini juga, adalah didapati pulangan pelaburan (ROI) dapat 
dicapai dalam tempoh yang pendek (iaitu 2.9 tahun) memandangkan sistem 
panel solar (2 kW) yang dipasang secara program kemasyarakatan ini hanya 
bernilai sebanyak RM 5000 (Jadual 3). Harga ini lebih rendah berbanding 
sistem yang dipasang secara profesional oleh pihak kontraktor terlantik, 
memandangkan mereka pastinya memasukkan kos khidmat profesional. 

KESIMPULAN

Berdasarkan kajian yang telah dijalankan, adalah di dapati pendekatan 
metodologi berasaskan penyelidikan beraksi (“action research”) mampu 
merealisasikan projek kemasyarakatan komuniti bagi menyumbang tenaga 
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elektrik yang lestari kepada pihak-pihak yang memerlukan, walaupun ianya 
dianggap mahal sebelum ini. Analisis dari kajian ini telah mengenal pasti 
bahawa institusi-institusi pengajian agama persendirian boleh menjimatkan 
elektrik bulanan yang dijana dari panel solar berkuasa 2 kW sebanyak 70%, 
memandangkan keperluan elektrik di bangunan ini adalah berskala minima, 
seperti penggunaan lampu dan kipas sahaja. Terdapat potensi besar dalam 
menerima sinaran suria yang banyak dan boleh dikongsi secara lokal melalui 
pendekatan 'berasaskan komuniti' dengan kadar pulangan pelaburan selama 
2.9 tahun sahaja. 

Adalah dicadangkan agar pihak kerajaan dapat memberikan bantuan 
dana secara holistik kepada komuniti-komuniti setempat, yang turut 
melibatkan institusi-institusi pengajian agama persendirian ini melalui 
kepakaran setempat. Ini secara tidak langsung akan memastikan tiada pihak 
yang tertinggal di dalam menerima teknologi hijau ini serta usaha-usaha 
mengembangkan kerjaya teknikal di peringkat komuniti luar bandar dapat 
dipertimbangkan. 

Kajian-kajian di masa hadapan yang melibatkan perkembangan 
teknologi hijau di peringkat mikro (luar bandar) diperlukan, di mana 
ianya melibatkan pengagihan ilmu di dalam komuniti setempat yang 
melibatkan penggunaan skim tenaga FIT atau NEM. Kajian kos terperinci 
serta keuntungan pemasangan sistem panel solar ini haruslah dikaji 
melibatkan kedua-dua skim FIT dan NEM, yang boleh menguntungkan 
pihak pengurusan institusi pengajian tahfiz ini.
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